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Abstract

This thesis studies the effects of import competition from China and Eastern Europe

on the health and fertility decisions of German individuals working in manufacturing.

Individuals are matched with separate measures of exposure to competition from China

and Eastern Europe, respectively. To isolate exogenous supply shocks from the origin,

instrumental variables for competition from each of China and Eastern Europe are con-

structed.

Results in Chapter 1 suggest that higher import competition worsens individual health via

job displacement, wage decline, shortened employment duration, increased reliance on

welfare and less future orientation, with Chinese import competition affecting individuals

twice as much. Health declines as individuals increase their visits to the doctor, exercise

less frequently and have a higher probability of developing chronic illness. Also, there is

some evidence that individuals do not tend to become disabled but may be slowly pushed

into chronic illness.

Findings in Chapter 2 show that import competition negatively affects the individual’s

probability of having children via reduced earnings, lower satisfaction with personal

income and shortened employment duration. The chapter then investigates effects of

import exposure by gender. Results show that male and female fertility choices differ

upon rising import competition. Higher import exposure lowers female earnings and

job autonomy, which in turn generates a lower opportunity cost of work, to the point

where having children would become a more rewarding alternative for female workers.

By contrast, increased import exposure negatively affects male workers’ fertility through

reduced earnings and employment duration.
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Introduction

Over the last decades, the world economy has seen a rise in interaction and integration

among people, markets and institutions. This phenomenon is known as globalisation, 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 globalisation, the growth of international

trade is an outcome of globalisation.

In point of fact, trade with low-income countries enabled more advanced economies to

experience productivity gains and leap ahead. Especially, China’s accession to the World

Trade Organization (WTO) in late 2001 is considered to be a main driver of globalisation.

This thesis studies the effects of import competition on the health and the fertility de-

cisions of German individuals in manufacturing. In view of the German reunification in

early 1990, Germany offers a unique setting to study economic transformation as well

as changes in the wage structure and the labour market. Cutting labour unit costs by

means of an increased usage of inputs from abroad helped Germany to gain international

competitiveness, and lowered barriers to trade made imports even more attractive.

Globalisation adds a distinct level of complexity to the lives of individuals in society. As

a result, differences between individuals become more obvious than ever. Furthermore,

the goal here is to isolate the exogenous variation in imports (i.e. the supply-driven com-

ponent of imports) in order to study the effect of import exposure on individual outcomes.

First, yearly monetary measures of exposure to Chinese and Eastern European (EE) im-

ports are computed for manufacturing workers depending on their industry and state

of employment. Then, data on individuals from the German Socio-Economic Panel
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(GSOEP) are matched with import exposure measures computed for China and for East-

ern Europe separately, whereby EE amasses five countries.

Moreover, the matching is performed based on the industry and state of employment

of every individual in the panel period 1995-2016. Specifically, the yearly exposure mea-

sures are computed for 22 manufacturing industries and 16 federal states which are subject

to import competition to a larger or smaller extent. The resulting values of exposure vary

by industry, state and year, and are separately instrumented with measures of penetration

into other high-income countries by imports from China and EE, respectively.

The paper focuses on effects for individuals in the manufacturing sector only. Results

hereby cannot be extended to effects of import competition on other sectors outside man-

ufacturing. There may, for instance, be effects on the service sector that are not analysed

in this paper. The findings here are the fruit of a reduced form analysis in both Chapter 1

and Chapter 2 and, therefore, no policy recommendations can be given as a result.

In a nutshell, results show worsened health and a lower likelihood to have children upon

rising import competition from China and Eastern Europe. Disentangling how these

effects come about was an object of thorough study. In doing so, the thesis introduces

some new paradigms, while documenting and discussing the solidity of the proposed

hypotheses.

In conclusion, the findings shed light on various elements which have arguably not been

given distinct importance and true sense of worth so far. At the core of the discourse,

the reader will find a discussion of attitudes towards health and illness, health trade-offs

and, potentially, grounds for reshaping medical treatment in the long run such that it

responds to individual needs and redefines individual wellbeing. Accordingly, as glob-

alisation poses challenges, this discussion will proceed to analysing the role of gender-

specific dynamics in fertility choices as well as stressing the importance of protecting and

enhancing social capital formation.

1



Chapter 1

Effects of Import Competition on
Individual Health: Evidence from
Post-Reunification Germany

1 Introduction

Over the last decades, the world economy has seen a rise in interaction and integration

among people, markets and institutions. This phenomenon is known as globalisation,

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 globalisation, the growth of international trade is an outcome of

globalisation.

In a particularly influential paper, Autor et al. (2013) show how rising imports from China

caused higher unemployment, decreased labour force participation and reduced wages in

U.S. local labour markets. Their findings pioneered a new stream of economic research

which quickly extended to other important players of the world economy, whose labour

markets were also affected by Chinese imports.

This chapter focuses on the hidden costs of globalisation understood as the effects of expo-

sure to imports from China and Eastern Europe on individual health in post-reunification

Germany. The chapter draws on local labour market effects of trade competition in Ger-

many as previously addressed by Dauth et al. (2014), and proceeds to studying effects

2



on individual health. In doing so, it examines potential mechanisms by which import

penetration may affect health, while also analysing less obvious implications of import

competition for the individual.

As in Dauth et al. (2014), when it comes to considering effects of trade competition

in Germany, not only China but also Eastern Europe (EE) was shown to be relevant for

the purpose of this study.

Data on German individuals and their occupations are sourced from the German Socio-

Economic Panel (GSOEP). Individual data are then assigned monetary measures of ex-

posure to Chinese and EE imports. These measures of import exposure are computed

for twenty-two manufacturing industries and sixteen federal states for every year in the

period 1995-2016.

Findings in this chapter contribute to the literature by offering the first SOEP-based

evidence of import competition effects on a set of individual health outcomes for Ger-

man manufacturing workers. Additionally, it discusses an array of implications for the

individual and lays emphasis on the need for action.

Methodologically, the formulation of the import exposure measure differs from that of

Autor et al. (2013) and associated evidence in two ways. First, it does not compute a

start-of-period to end-of period differential in regional import penetration, and it computes

instead yearly exposure values for China and separately for EE. Second, it does not exploit

regional variation only but also industry variation, as both industry and state variation

simultaneously might capture the extent to which different manufacturing industries in

different states may make higher use of inputs from abroad. Unlike analyses that look at

the effects of import penetration on local labour markets in the aggregate, i.e. across all

manufacturing industries in a region, this approach ensures a by-industry breakdown of a

region’s yearly exposure to Chinese and EE imports. This formulation can be particularly

informative when applied to an individual analysis, provided that the methodology when

sampling the individuals does not carry bias.

To isolate the supply-driven component of imports from abroad, the paper uses an IV

method as in Autor et al. (2013). That is, import competition from China is instrumented

with a monetary measure of exposure to Chinese imports into other high-income coun-

tries. The countries in the instrument group are Australia, Canada and Japan. Unlike

3



Dauth et al. (2014), European countries are not included in the instrument group because

of Germany’s proximity and high integration with other European economies, irrespective

of their (non)membership status in the EMU. Since Eastern Europe is relevant in the case

of Germany, the same exercise is then performed separately for exposure to EE imports.

The final sample is made of 56,637 observations belonging to 10,814 individuals that

have worked in manufacturing for at least one year amidst all years comprised by the

panel period1. Each worker is matched with a monetary measure of import exposure

depending on their federal state and their industry of employment2. Thus, the structure of

the import exposure measure covers 16 federal states and 22 industries over 22 years3.

The main findings of Chapter 1 are that German individuals increase their number of visits

to the doctor upon rising import competition from China and Eastern Europe. Precisely,

an increase of EUR 1004 in import competition from each of China and EE increases the

quarterly number of doctor visits by 0.22 and 0.14, respectively.

When alternative health-related outcomes are used, the results show worsened health

in terms of sport frequency, chronic illness and physical pain (i.e. lower probability of

exercising frequently, higher probability of developing chronic illness, increased physical

pain), though no effects for mental distress. Interestingly, despite the negative effects on

general health and wellbeing, there are counterintuitive effects on disability upon rising

import penetration (i.e. people do not tend to become disabled).

This inconsistency fuels a discussion in Section 6, where combining results from robust-

ness and heterogeneity checks with documented phenomenons such as presenteeism and

stigma in Germany seems to give a fuller picture. At this point, the chapter discusses less

obvious implications of import competition which have not been previously documented

in the literature. Notably, it introduces the concept of a trade-off between chronic illness

and disability in a hidden dynamic which involves perception of foreign competition,

1We thus obtain the universe of all workers in the SOEP that have ever worked in manufacturing at
least once between 1995 and 2016 and have then changed sector to either ‘other manufacturing’ or ‘out of
manufacturing’, i.e. services or non-employment. This has been a matter of discussion in order to avoid
sample selection bias and mitigate against panel attrition.

2The following sections will explain in detail how individuals are assigned an import exposure value
depending on their industry of work.

3This is addressed carefully in the methodology section.
4An increase of EUR 100 is within 1.55 standard deviations of the mean Chinese import exposure and,

respectively, within 0.64 standard deviations of the mean EE exposure. Table 1.2 shows descriptive statistics
on import exposure for both China and EE.

4



attitudes towards illness and a role for individual selection into industries of employment.

Consequently, the health costs of Chinese import competition may be inconspicuously

higher than those of EE competition, and individuals might not have coping strategies as

direct as with Eastern Europe.

Moreover, potential mechanisms by which import competition may affect health are ex-

amined. Results show that there is job displacement, wage decline, reliance on welfare

and shortened employment duration with increasing import competition. There are also

negative effects in terms of satisfaction and future orientation, which further add to the

perception-dependent dynamic introduced above. Overall results are backed up by other

robustness and heterogeneity checks.

Summing up, compared to Eastern Europe, soaring competition from China has roughly

twice as stronger effects on health via the labour market and perception-based mecha-

nisms. In a dynamic where individuals may not have direct coping strategies, especially

since Chinese import competition is aimed at medium-high and high technology sectors,

some individuals will lose out eventually. Worsened general health status, chronic illness

and disability are intertwined and, irrespective of import competition, the extent to which

workers fall ill calls for a close examination of the policies on health and the coordination

of care in Germany post reunification.

Overall, Chapter 1 adds to the discussion on the rising pressure on health care systems

and, unlike policies that aimed at reducing the variation of care, it shifts attention to the

individuals that lose out in terms of health and access to health care, steering towards the

increasingly pressing need to have personalised health plans. Further work should target

exploring sources of inequality and unequal access to health care.

The chapter is organised as follows: Section 2 reviews evidence on the local labour market

effects of import penetration as well as literature on the health effects of manufacturing

decline due to exogenous shocks. Section 3 describes in detail the empirical framework

used throughout the thesis and emphasises the original contributions concerning how the

framework applies to the individual and import data. Section 4 presents the data from

various sources as well as challenges posed by the data while giving solutions that ensured

consistency throughout the thesis. Section 5 discusses the empirical specification and

gives reasons for its appropriateness. Sections 6 and 7 present the baseline results which

are backed up by robustness and heterogeneity checks, and further examines potential

5



mechanisms of how individual health is negatively affected by import exposure. Most

notably, the chapter introduces the trade-off concept underlines above while comparing

and contrasting the results obtained. Section 8 concludes and points out the need for more

effective health policies to respond to individual needs and redefine wellbeing.

6



2 Related Literature

Germany gives fertile soil for studying the effects of import competition. After the Fall

of the Berlin Wall, the country underwent a reunification process which offers a unique

historical setting to debate a series of economic issues which economists have at heart.

Dustmann et al. (2014) argues that the remarkable transformation of the German econ-

omy from “the sick man of Europe” to a competitive economy within relatively short

time stems from its distinctive system of industrial relations. Namely, they identify de-

unionisation as a driving force behind this transformation5.

In reunified Germany, de-unionisation in the mid-1990s enabled this transformation and

enhanced the country’s international trade competitiveness by lowering labour unit costs

on a national level. Additionally, the manufacturing sector made use of imported inputs

from abroad, which was especially possible through trade integration with Eastern Europe

(Dustmann et al., 2014).

There are two streams of literature to which Chapter 1 relates. First, there is the rich

and particularly influential literature regarding the impact of international trade on local

labour markets with implications on wage decline, job displacement and inequality. This

literature helps to understand the labour market, wage structure and inequality in the con-

text of the massive transformation that rising trade volumes brought about in advanced

economies. The second stream extends the analysis of the effects of import penetration

and manufacturing decline to health, also. Moreover, in light of the increasing interest in

studying the social effects of exposure to foreign competition, empirical research expands

the range of implications beyond health also to individual social functioning as related to

health.

2.1 Labour Market Effects: Inequality, Wage Structure and Job
Displacement

First, there is an extensive literature that documents inequality in the United States. Re-

search such as Bound and Johnson (1992), Katz and Murphy (1992), Murphy and Welch

(1992) and Juhn et al. (1993) point out to a substantial widening of the U.S. wage structure

during the 1980s. It is shown that wage differentials by education, by occupation, and by

5Dustmann et al. (2014) argue that the German wage bargaining apparatus is a constitutional principle,
independent of direct government influence.

7



age and experience group all rose substantially. Workers in manufacturing industries were

affected to a great extent, as China turned into a leading offshoring destination, which

resulted in mass layoffs among workers in the U.S.

Local labour market effects from Chinese import penetration are first analysed by Autor et

al. (2013). They find that rising imports cause higher unemployment, lower labour force

participation and wage decline in the U.S. local labour markets that are most exposed

to Chinese imports, thus concluding that import competition explains one quarter of the

contemporaneous decline in U.S. manufacturing employment. Moreover, Acemoglu et

al. (2016) also attribute the contraction in manufacturing employment to a rise in import

competition and further emphasise that, through input-output linkages and general equi-

librium channels, Chinese import penetration was a main contributor to the weak overall

U.S. employment growth before the great recession. It is argued that import competition

from China contributed to raising inequality and changing the U.S. wage structure.

For Germany, Dauth et al. (2014) eloquently examine the causal impact of import com-

petition from the East (i.e. China and Eastern Europe) on the performance of local labour

markets. By using 1988 as a starting year, they compute the decadal change in employ-

ment over two time periods (1988-1998 and 1998-2008) and show that rising imports from

the East caused job losses in German regions specialised in import-competing industries

(both in manufacturing and beyond), while regions specialised in export-competing indus-

tries experienced job gains. Consequently, trade had a stabilizing effect on employment

relationships: while import-competing industries were negatively affected, the resulting

losses were offset in the aggregate by export-oriented industries, with higher employment

retention in the German export-competitive manufacturing industries. Dauth et al. (2014)

also run an individual-level analysis and conclude that rising import competition from the

East causes an increase in an individual’s job displacement risk and a reduction in job

duration.

However, gains from trade in the aggregate as per Dauth et al. (2014) might not nec-

essarily imply an equal wage structure. In effect, Dustmann et al. (2014) emphasise that

rising trade as associated to de-unionisation carries implications with respect to inequality

and Germany’s wage structure. Between 1995 and 2008, overall inequality increased due

to the shift of workers from the covered to the uncovered sector (increasing thereby lower

tail inequality), coupled with inequality increases in the covered sector and in the top-of-

wage-distribution of the uncovered sector (ibid).
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2.2 Effects on Health

McManus and Schaur (2015) focus on the welfare costs of import competition. In a

population of plant establishments that face the risk of shutdown, their results suggest

that Chinese import exposure in the U.S. affects welfare through changes in overall men-

tal and physical well-being. Additionally, McManus and Schaur (2016) analyse U.S.

manufacturing workers’ health and show that occupational safety worsens at firms facing

greater shutdown risk due to import competition. This translates into a greater injury risk

which, in turn, costs workers a reduction in annual wages.

In addition, other evidence on how import competition may affect health includes: (1)

mental health effects in Britain (Colantone et al., 2015; Lang et al., 2018), (2) physi-

cal and mental health effects, including worsened health behavior, decreased health care

utilisation and increased hospitalisation for a range of conditions in the U.S. (Adda and

Fawaz, 2017), (3) worsened mental and physical health and increased morbidity (Lang et

al., 2018) and (4) lower fertility, gender inequality in the family-market work balance and

negative effects on female long-run earnings in Denmark (Keller and Utar, 2018).
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3 Empirical Framework

The approach pioneered by Autor et al. (2013) gives the main measure of import

penetration as the change in exposure to Chinese imports between the start and the

end of their period of analysis (∆IPWjt), and this is calculated per worker employed in

region j. Imports are apportioned to region j according to its share of national industry

employment (L jkt/Lkt) and, by summing across k-industries, the change in exposure to

Chinese imports (∆IPWjt) is obtained as follows:

∆IPWjt = ΣkL jkt/Lkt ∗∆Mkt/L jt (1.1)

L jt is the start-of-period employment in region j. Imports are measured per industry

k, and the variation between start-of-period imports and end-of-period imports (∆Mkt)

hence captures any potential variation in import penetration per worker in a region j.

Moreover, as seen in equation (1.1) above, the change in import exposure is calculated

at country zone level j by summing across all k-industries. Autor et al. (2013) report

imports from China in 1991, 2000 and 2007, hence the change/differential in import

penetration per worker in a region j is calculated as such. Autor et al. (2013) work

at highly disaggregated regional and industry levels, i.e. 722 country zones and 6-digit

Harmonized System product level.

3.1 Formulation of Import Exposure

This section now computes import exposure measures from data on sixteen German

federal states (see Table A.1 in the Appendix) and twenty-two manufacturing industries

classified at 2-digit level as per the Statistical Classification of Economic Activities in

the European Community Revision 1 (hereafter, NACE Rev. 1) over twenty-two years

from 1995 to 2016. In doing so, it combines regional and industry employment numbers

with data on imports mapped from Standard International Trade Classification Revision 3

(hereafter, SITC Rev. 3) to NACE Rev. 1.

The paper uses the same principle as in Autor et al. (2013) to compute the import

penetration measure. By contrast, it adapts equation (1.1) from Autor et al. (2013) to

give a by-industry breakdown of a region’s yearly exposure as follows:

IE jkt = E jkt/E jt ∗Mkt/Ekt (1.2)

10



E jkt is the number of employees working in region j and industry k at time t, while E jt is

the yearly number of employees working in region j. Mkt is the yearly import value for

an industry k as mapped from SITC Rev. 3 to NACE Rev. 1 . Finally, Ekt is an industry’s

employment level at time t. For all levels employed in the analysis, t runs from 1995 to

2016.

The two resulting measures are the yearly EUR values for exposure to Chinese imports

and separately to EE 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 an import “shock”

per employee in industry k at time t.

The paper succeeds in extracting as much information as possible from data existing at

NUTS 1 level6 and at 2-digit industry level. First, in view of making use of all available

information, the paper’s methods are to deploy mapping exercises and several consistency

checks that are meant to mitigate against measurement errors and bias. Second, the nov-

elty here is that adapting the import exposure measure as in equation (1.2) now allows to

capture a yearly value of the import competition shock per worker in industry k weighted

by the yearly region j’s share of that industry’s employment level. Considering that the

matrix of import exposure is now made to be of size 16 x 22 x 22, these measure of

import exposure therefore apply more extensively to the sample of 56,637 observations

corresponding to 10,814 manufacturing workers, in that an individual is given an annual

monetary estimate of his exposure to import competition from China or EE depending on

his industry and federal state of work.

Other evidence7 that runs individual-level analysis uses solely the import competition

shock i.e. the second ratio in equation (1.2). This would only give some estimate of the

import shock per industry, which would then be assumed to be constant for an industry’s

employees across all regions. Nevertheless, having an import shock which is constant

across all federal states may not be reasonable to assume here, since some states may

be more exposed to imports than others. Also, the differentials between states may be

important in post-reunification Germany where the dynamics of the East were different

from those of the West. Consequently, unless the differentials between states are what

6Germany’s statistical regions as per the Nomenclature of Territorial Units for Statistics (NUTS) level 1
(Table A.1 in the Appendix)

7Aassve et al. (2018)
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drives the effects on health8, it makes relatively more sense to weigh the industry shock

by a regional weight as chosen in equation (1.2).

Furthermore, there are two players that may account for the effects of rising imports in

Germany: China and Eastern Europe. The Eastern European countries that were included

are Poland, Hungary, the Czech Republic, Slovakia and Romania. The choice is motivated

by the geographical corridor that these countries form, as well as by their similar history

in the aftermath of WWII until the Fall of the Berlin Wall. Import exposure is calculated

for China and EE separately using equation (1.2).

3.2 Instrumental Variable Approach

The main concern with the use of Germany’s import exposure measure as computed in

equation (1.2) is its potential endogeneity. The observed imports from China and Eastern

Europe may be correlated with both unobserved shocks to Germany industry imports and

the health outcome variables under analysis. That is, unobserved demand shocks may rise

imports from China and Eastern Europe as well as increasing individual health. Conse-

quently, the OLS estimates of how rising import exposure influence individual health will

exhibit a downward bias.

To this end, two instruments were built for each of the import exposure measures: one

instrument for import competition from China and one for import competition from East-

ern Europe (as in Dauth et al., 2014). This method relies on identifying the presumably

exogenous component of import competition from China and EE. Specifically, the process

isolates the variation in import competition due to supply shocks from China and EE,

respectively, and it rules out the variation due to shocks to the German product demand.

The rationale herewith is the fact that China and EE expanded their world trade because

of a shift away from central planning, which allowed them to increase their supply to

higher-income countries at lower world prices. These supply shocks and, notably, China’s

accession to the World Trade Organization in late 2001 add to the same argument.

Accordingly, in order to capture the supply-driven component of rising imports from the

East, Germany’s import exposure is instrumented using Chinese and Eastern European

imports in three high-income countries: Australia, Canada and Japan.

8This concern has been addressed in the results section and was invalidated in effect: silencing between-
state variation affects the coefficients on import exposure only marginally.
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The motivation as to which countries were included in the instrument group is in the

fashion of Autor et al. (2013) and Dauth et al. (2014), though not entirely. First, due to

the extent of the American economy’s impact on the world economy, the United States

were not selected to be part of the instrument group of countries. Second, Dauth et al.

(2014) points out that direct neighbours and members of the Economic and Monetary

Union (EMU) should be excluded due to high between-country similarity which prevents

identification, as well as high between-country economic integration that would thus vio-

late the exclusion restriction. However, unlike Dauth et al. (2014), no European countries

were selected here, irrespective of their (non-) membership status in the EMU. This choice

is purely motivated by observed continuous trade flows in the sample period 1995-2016

between Germany and countries such as the UK, Norway, Sweden and Finland. Although

not direct neighbours, these countries might affect regional performance in Germany

given the country’s access to both the North Sea and the Baltic Sea.

Finally, the instrument group consists of Australia, Canada and Japan as destination coun-

tries for both Chinese and Eastern European manufacturing import goods. To instrument

for import competition from China, the following variable is used:

INSTjkt = E jkt−1/E jt−1 ∗Mk
A
t

U S/CAN/JPN/Ekt−1 (1.3)

For ease of reading, equation (1.3) uses t-1 industry and regional employment levels9.

Lagging employment levels is essential in order to mitigate against any shocks which

simultaneously impact on the country’s imports and regional performance variables.

Summing up, the instrument formulated this way identifies first the exogenous compo-

nent of rising imports from China and EE and, additionally, wipes out effects of possible

simultaneous shocks. Both the exposure measures and their instruments are converted to

EUR values according to the 2006 exchange rate10 from Bundesbank (2019).

9t-1 serves for illustration only. Five-year lagged values of employment are used for Australia, while ten-
year lags were used for Canada and Japan. Section 4.5 details the specifics of how the lagged employment
levels are used in the construction of the instruments.

10Computed as the average of daily exchange rates in 2006.
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4 Data

4.1 Background Information

Figure 1.1 shows Germany’s imports of goods from the world (USD). Germany’s trade

with the world has started to intensify since the mid-1990s along with de-unionisation

but the sharpest increase was seen from 2002 onwards, notably after China’s accession

to the WTO in December 2001. Import volumes increased slightly from $389 billion in

1991 to $490 billion in 2002 and sharply thereafter to a high of $1.2 trillion in 2008,

then fell by approx. $0.3 trillion during the recession and remained relatively stable

yet on a decreasing trend in the more recent years, at approx. $1.1 - $1.2 trillion. The

greatest increase in import volume occurred between 2002 and 2007, and the trigger point

coincides with China’s accession to WTO in December 2001.

The same pattern is seen in the import volume of Chinese goods. Figure 1.2 shows how

Germany’s imports of goods from China have increased from $5.6 billion in 1991 to a

peak of $77.4 billion in 2011 and have sharply decreased to $27.2 billion in 2016. This

decrease was possibly the result of the escalating tension in US-China trade relations since

late 2014 and sanctions that followed in the years after. If so, US policies since late 2014

might have affected trading partners and, therefore, German foreign trade, also.

In such a context, domestic demand would no longer settle at the competitive world price

before the tariff but at a higher price instead. This is not because world supply decreased

but rather it is that domestic demand was curbed due to tariffs and escalating tensions,

and this can be represented as a move along the domestic demand curve that meets the

world supply in a new equilibrium that is characterised by a higher consumer price and

a lower quantity11. As matters stand, what the instrument does by isolating the supply-

driven component of imports would still be sensible to assume.

Furthermore, Figure 1.1 differs from Figure 1.2 in that imports from China have decreased

only about 9% during the recession of 2008, compared to imports from the world whose

steep decrease was of approximately 26%, from $1.2 trillion to $936 billion. This suggests

that China was still a source of low-cost imports in the immediate aftermath of the crisis,

when protectionism had not kicked in yet. This again favours the argument regarding

supply-driven import shocks from China.

11Figure A1 in the Appendix explains this dynamic.
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As for imports from Eastern Europe, the trend is similar across all selected countries

as shown in Figure 1.3. Imports pick up after reunification, concomitantly with the de-

centralisation of wage bargaining which lowered unit labour costs and enhanced trade

competitiveness in Germany12. EE was a source of cheap import goods due to its prox-

imity, thus allowing Germany to specialise in the automotive and steel industries.

4.2 German Socio-Economic Panel (GSOEP)

The paper uses data from the German Socio-Economic Panel (GSOEP) which gives infor-

mation on individual participants in the survey. The survey starts in 1984, initially com-

prising data primarily from the Federal Republic of Germany and subsequently adapted

to include individuals from the German Democratic Republic. GSOEP provides data on

the occupation industry of individuals, and occupations are coded as per the NACE Rev. 1

classification of economic activities. The paper focuses on the NACE Rev. 1 manufactur-

ing section only, so that the final sample will contain 56,637 observations corresponding

to 10,814 individuals working in 22 manufacturing industries from 1995 to 2016.

In order to determine whether manufacturing occupations are exposed to import competi-

tion from China or EE, the need is to match individual data to import data. NACE Rev. 1

industries will be used throughout the paper when matching individuals to the measures of

import exposure and their instruments. Individuals are first sampled as per the procedure

described in Section 4.6 and are subsequently matched to the import exposure value that

corresponds to their industry of employment.

4.3 Imports

Data on imports by Germany are sourced from the UN Comtrade Database. All imports

are assigned different codes depending on their product category, and this categorisation

varies across the different trade classification standards that are in use around the world.

A mapping process underlies the matching of individual data with import data. That is,

a concordance has been drawn between a trade classification standard and an industry

classification standard, hereto NACE Rev. 1.

12Consistent with Dustmann et al. (2014).
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Specifically, data on imports were retrieved as SITC Rev. 3 product codes. These import

product categories were then mapped to NACE Rev. 113.

The mapping exercise from SITC Rev. 3 to NACE Rev. 1 was performed for Chinese and

EE imports separately, eventually to obtain the two import exposure measures. Within

the EE group of countries, imports from Poland, Romania, Hungary, Czech Republic

and Slovakia were considered for each country in turns and all five countries were then

summed into one single measure for Eastern European import competition.

4.4 Employment Statistics

Germany is a federal republic consisting of sixteen states14. Annual state-level employ-

ment numbers (E jt) and industry-level employment (Ekt), as well as annual statistics of

employees working in state j and industry k (E jkt) are sourced from Eurostat and the

Federal Statistical Office of Germany (Destatis). The time window is 1995 throughout

to 2016. The industry-related figures Ekt and E jkt were retrieved from the European

Commission’s Structural Business Statistics database. Therewithin, employment levels

for the period 1995-2007 are indicated as NACE Rev. 1, while those from 2008 onwards

are indicated as NACE Rev. 2.

The standard difference has been a challenge in getting consistent results. The paper

systematically converts all employment levels from NACE Rev. 2 to NACE Rev. 1 and

uses the latter standard in the construction of the two import exposure measures and their

instruments. In addition, the European Commission’s technical transition from NACE

Rev. 1 to Rev. 2 is handled carefully and will be explained in the immediate course of the

paper. Finally, individual statistics regarding employment in NACE Rev. 1 occupations

are provided in Table A.2 of the Appendix, while Table A.3 shows also NACE Rev. 2

industry classes.

4.4.1 The transition from NACE Rev. 1 to Rev. 2

Sourcing employment levels which are coded according to two different standards could

pose problems to obtaining reliable results. This section explains how the transition from

13The mapping has been carried out according to information files owned by the World Integrated Trade
Solutions (WITS), a World Bank service developed in collaboration with the United Nations Conference
on Trade and Development (UNCTAD), United Nations Statistical Division (UNSD) and the World Trade
Organization (WTO).

14A list of all sixteen states has been included in Table A.1 in Appendix A.
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NACE Rev. 1 to Rev. 2 is tackled in the paper. The preliminary notion is that occupations

of individuals in the GSOEP are reported as 2-digit level NACE Rev. 1 codes and import

volumes have been mapped to the same standard in the paper. The goal is to create a

consistent time series from 1995 to 2016, although the transition adds complexity.

The main concern here is that there may be an anomalous difference between the em-

ployment numbers reported before the change of the classification standard and those

reported after, and this in turn could directly bias the results. On the one hand, if the

occupation classes contained in Rev. 2 changed significantly, import volumes converted

into NACE Rev. 1 classes could omit showing whether occupations consistent with Rev.

2 were affected. On the other hand, the transition could induce errors to Ekt and E jkt ,

which would translate into an under- or overstated IE jkt for some individuals.

The section examines both issues above at length. It deploys checks that show consistency

and that, as far as data handling is concerned, avoid to great extent carrying errors over to

the results. The exact conversion of NACE Rev. 2 industries to 2-digit level NACE Rev.

1 has been crucial to obtaining IE jkt .

Imports

For 2008-2016, the transition from NACE Rev. 1 to Rev. 2 entailed that all 22 man-

ufacturing industries numbered 15-36 in “Section D: Manufacturing” of NACE Rev. 1

were reorganised into 24 manufacturing industries numbered 10-33 in “Section C: Man-

ufacturing” of NACE Rev. 2 (Eurostat, 2008). During the transition, the manufacturing

section overall was subject to a limited number of additions from other sections. Precisely,

only five activities from other sections of NACE Rev. 1 were reclassified and incorporated

into NACE Rev. 2 “Section C: Manufacturing”. These are the following:

• 01.13 Growing of fruits, nuts and spice crops

• 01.41 Agricultural service activities; landscape gardening

• 14.40 Production of salt

• 51.34 Wholesale alcoholic and other beverages

• 72.50 Maintenance of office, accounting and computing machinery
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As seen in the code description, these industries are arguably related to trade to no extent

or very little extent. Nonetheless, there may be reasonable doubts that some trade was

realised in these codes. To respond to such concerns, starting from imports reported in

terms of SITC Rev. 3, the data were re-mapped to NACE Rev. 1, and it was determined

that no trade occurred in the codes listed above.

Employment by NACE industry

Despite the five identified additions, all other changes to the manufacturing section were

entirely within-section changes. That is, some manufacturing industries have been shuf-

fled across other manufacturing industries. Consequently, a sensible concern is that Ekt

and E jkt could allow for significant differences between 1995-2007 and 2008-2016. To

counteract this, two measures were taken.

First, the concordance between NACE Rev. 1 industries and Rev. 2 industries was

performed in line with the correspondence tables at Eurostat (2018a). Since the paper’s

reference industry classification standard is NACE Rev. 1, the paper reorganises 24 manu-

facturing industries in NACE Rev. 2 in a systematic manner. Here, the industry identifiers

(e.g. NACE Rev .1 industries 15 to 36) were assigned based on a close analysis of the

class composition at 4-digit disaggregation level. This, along with the next step, will

help to ensure no anomalous variation besides the natural variation in annual employment

between 2007 and 2008.

Second, also the sum of all employees in all NACE Rev. 1 manufacturing industries

in 2007 should not be anomalously different from the sum of all employees in all NACE

Rev. 2 manufacturing industries in 2008 . Mathematically, this can be written as follows:

k=36

∑
k=15

Ek,2007 ∼=
k=33

∑
k=10

Ek,2008 (1.4)

Computations in the execution have determined that expression (1.4) holds. The same

check has been performed on E jkt for the two years in question. Since both checks show

consistency, any measurement error that could result from a mismatch between the two

statistical periods can be excluded.
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4.5 Instruments

The instruments calculated as in equation (1.3) were constructed with data that were

sourced from the OECD Structural Analysis Database and the UN Comtrade Database.

First, employment levels were sourced from the OECD database as classifications in the

form of ISIC Rev. 3 and ISIC Rev. 4 which hereto have been mapped to NACE Rev. 1 as

per the Reference and Management of Nomenclatures (RAMON) correspondence tables

(Eurostat, 2018b). Second, import data have also been converted from SITC Rev. 3 to

NACE Rev. 1 in a similar fashion to the mapping performed for the endogenous import

exposure.

4.5.1 Challenges

The paper addresses several import data challenges in a systematic manner. As hinted

previously, one way to purge effects of simultaneous shocks would be to use lagged

values of employment in order to compute the instruments as in equation (1.3), and

this paper embraces this approach. For instance, 5-year lagged values of the industry

employment levels were used for Australia, such that industry employment levels in 1990

were matched to specific industry imports in 1995, and so on till the last import year, i.e.

2016. There were, however, some Australian industries for which no or little industry

employment data were available15.

As for Canada and Japan, 10-year lagged values of employment were included, such that

1985 levels were associated to the 1995 country’s imports from China. When it comes to

Canada, though, there were some industries for which industry employment levels were

either not available at all16 or not available before 199717, so a one-to-one year match

with the corresponding import levels from China was carried out in the latter case.

In terms of Chinese imports, Australia and Japan have spells of missing data for one

industry out of twenty-two, and Canada for several industries in different years18. On

the other hand, EE imports are not available for up to two industries in all instrument

15Industry 33 “Manufacture of medical, precision and optical instruments, watches and clocks”, industry
34 “Manufacture of transport equipment” and industry 36 “Manufacture, n.e.c.” had missing employment
data for 1995-2015, 1995-2014 and 2012-2016, respectively.

16Canadian industry 33 “Manufacture of medical, precision and optical instruments, watches and clocks”.
17A one-to-one year match was performed for Canadian industries 15 “Food and Beverages”, 16

“Tobacco” and 36 “Manufacturing not elsewhere classified”.
18Missing Chinese import data: AUS ind. 16 “Tobacco” (years 1995, 1997-2003, 2005, 2007-10, 2012,

2015). CAN ind. 16 (years 1995-98, 2000, 2015), ind. 23 (year 2014) and ind. 27 (years 2013-16). JPN
ind. 16 (years 2008-2013 and 2015-16).
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countries19. It may be that trade did not occur in those classes or was not reported. In this

case, a remedy for practical purposes is averaging across the countries in the instrument

group, which should not change the results, and the reason that underpins this choice are

the various industry import missing values20.

Lastly, averaging should fix the data unavailability issues explained above, and the miss-

ing import data should therefore not generate any issues in the analysis. To this effect, it

was determined that the share of missing values in IE and its instrument is close to zero

when import data is matched to the sample of individuals in the GSOEP21.

4.6 Final Sample

It is now important to clarify how the sampling of individuals was performed. The main

concern was that matching the current formulation of import exposure (i.e. yearly value)

only to individuals who work in the 22 manufacturing industries in each year would not

capture workers that remain unemployed or change sector. That is, a fair share of all

workers who were ever employed in manufacturing but changed to other sectors would

have been scrapped. Therefore, obtaining the final sample was subject to a prior check.

First of all, the universe of all SOEP employees who ever worked in a manufacturing

industry for at least one year in the panel period 1995-2016 is identified. There are

13,980 workers that meet this criterion over the entire panel period. Worker intersectoral

mobility was then computed yearly for the manufacturing sector, the service sector and

non-employment (i.e. inactive or unemployed). Table A.5 in the Appendix shows that

SOEP workers generally tend to stay in a manufacturing sector in the next period, with

probability close to 1. Similarly, the likelihood of those who work in manufacturing in

the origin year to stay in manufacturing in the next period is also close to 1 for almost all

years in the panel22 (Table A.6).

In both Tables A.5 and A.6, intersectorial mobility was computed for all individuals

19Missing EE import data: AUS ind. 16 (years 1995-2006, 2008-12) and ind. 23 (years 1998-1999).
CAN ind. 16 (years 1995-2003, 2005, 2008, 2010) and ind. 23 (year 1998). JPN ind. 16 (years 1995-2001,
2003-2005, 2007-10, 2014).

20If left unaddressed, the specialist software would carry the missing values in the import shock per
industry through to the instruments’ exposure measures.

21One possible reason could be that there are no people in the GSOEP working in those specific industry-
state combinations.

22This is not surprising, since the European job market is fairly sticky.
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who have worked in manufacturing at least once in the panel period (13,980). This

allowed to obtain the final sample with time-invariant manufacturing industries for those

that changed sector.

Consequently, the final sample is obtained in two steps. First, as hinted above, a time-

invariant manufacturing industry23 is assigned to workers who change sector to either

services or non-employment while reverting to the time-variant industry for those who

switch between manufacturing industries. This step gives a preliminary sample of 13,903

individuals who should all be matched with an import exposure value.

Second, the workers pre-sampled above are then matched to import exposure measures

for China and EE and their instruments. The final sample that is used in the regressions

consists of 56,637 observations corresponding to 10,814 individuals observed on average

for 9.5 years in the panel period 1995-2016.

On a last note, regressions based on this sample reflect only effects of import competition

on individuals that have worked at least once in manufacturing during the panel period.

There may be effects on employees in the service sector but these are not examined here.

4.6.1 Descriptive Statistics

Table 1.1 presents descriptive statistics on the individual-level variables. Roughly 70%

of the sample are males, the average age of individuals is 42 years and 67% are married.

The average number of years spent in education is around 12 years and almost 86% are

employed full time. The average personal income is EUR 34,005 and people work for

2034 hours annually.

Tables 1.2-1.4 contain descriptive statistics on import exposure for both China and Eastern

Europe. The mean exposure to Chinese imports for a worker is EUR 48, while worker

exposure to EE imports is EUR 129 on average24. Tables 1.3 and 1.4 show the least and

most exposed industries in the case of Chinese and Eastern European imports, respec-

tively. The extent to which a worker in region j at time t in those specific industries is

affected goes from EUR 0.2 to EUR 841 for imports from China, and from EUR 6.7

to EUR 1,080 for EE imports. According to EC technological intensity by occupation

23Usually the first available manufacturing industry for every individual.
24Chinese exposure is roughly 2.5 times lower than EE imports, yet EE exposure is calculated based on

5 countries.
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(Eurostat, 2018d), the most exposed industries to Chinese competition are high-tech and

medium-high tech, whereas the most exposed to EE imports are medium-high tech.

4.6.2 Variables

The main dependent variable, individual health, is given by the number of visits to the

doctor in the last 3 months (Table 1.1). The number of observations that report zero

visits to the doctor in the last 3 months is 21,285 and amounts to 37.6% of the total. The

rationale for the choice of the dependent variable lies with the idea that more visits to the

doctor may signal a worsened health status. In specialist literature, common practice uses

the number of visits to the doctor as a measure of health care utilisation and performance

of health care systems (Bago d’Uva and Jones, 2009; Winkelmann, 2004) but also to

signal patient anxiety, worsened health and potential costs of unemployment (Spoelman

et al., 2016; Schmitz, 2011).

Alternative proxies for individual health are sport frequency, chronic illness, disability

status, physical pain and whether the individual is worried about his own health. All

alternative health outcomes have been adapted here as binary outcome variables based

on a bimodal scoring method that assigns zero to the two answers corresponding to the

lowest level indicated, and 1 to the two highest answers. Table A.4 in Appendix A reports

all health-related questions that were sourced from the GSOEP Individual Questionnaire.
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5 Empirical Specification

In the empirical framework, the baseline equation features as dependent variable the

individual’s health as number of doctor visits in the last 3 months. The specification to

estimate the effect of exposure to imports from China and Eastern Europe, respectively,

takes the following form:

healthi jkt = αi +α j +δkt +β1 ∗ IE jkt + Iitγ +Hitτ + εi jkt (1.5)

where the dependent variable is the number of doctor visits in the last 3 months for an

individual i working in region j and industry k at time t. The Chinese and EE import ex-

posure measures are defined as above and the coefficient on import exposure estimates the

causal impact of Germany’s exposure to Chinese and EE imports at jkt level on individual

health. To absorb unobserved shocks, individual, state and industry-year fixed effects are

included. I and H are vectors of controls for individual and household characteristics, and

an error term is included as well (εi jkt).

The individual fixed effects absorb time-invariant differences in health between individu-

als, exploiting thus the within-individual variation in health. Vectors of control variables

include individual and household time-varying observable characteristics. The state and

industry-year fixed effects also absorb time-invariant unobservable shocks that are as-

sumed to affect individual health.

In the identification of the effect, endogeneity from omitted variables should not be of

concern here since this is addressed by the instrumental variable. The instrument is valid

if (1) it affects individual health only through import exposure, (2) demand shocks are

uncorrelated between countries, and (3) conditional on the control vectors, there is no

unobserved factor correlated with the instrument.

Last, another reasonable doubt is whether the coefficient of interest is biased because of

individual sorting into industries. The chapter will follow the approach that the literature

proposes to address this concern and will include worker-industry fixed effects (Dustmann

and Fasani, 2015).
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6 Results

This section presents the effects of import competition from China and EE on individual

health. Results hereby cannot be extended to effects of import competition on other sec-

tors outside manufacturing. There may, for instance, be effects on the service sector that

are not analysed in this paper, as well as there may be direct effects of import competition

on health. However, this chapter does not investigate direct effects of import penetration.

It focuses only on indirect effects on individual health via the labour market and other

perception-based mechanisms. In addition, the findings here are the fruit of a reduced

form analysis in both Chapter 1 and Chapter 2 and, therefore, no policy recommendations

can be given as a result.

Table 1.5 reports the estimates of the baseline equation (1.5) for Chinese import com-

petition. The OLS coefficient estimate is positive and significant at 10% and results

are such that a EUR 100 increase in Chinese import competition (which corresponds

to 1.55 standard deviations of the mean Chinese import exposure) would give a 0.116

increase in quarterly doctor visits. Columns (2)-(4) provides the fixed-effects IV regres-

sion (FE2SLS) estimates for different specifications in the order implied in the table,

instrumenting as in equation (1.3). Notably, the coefficient estimates in columns (3) and

(4) are no longer signficant but are close to the 10% level of significance25 and are of

similar size.

Finally, column (5) adds industry-year fixed effects that are meant to wipe out the variation

from any unobserved industry-year shocks. The coefficient becomes significant, which

means that the variation from industry-year unobservable shocks helps explaining the

variation in individual health to a large extent now. The sign stays positive and coefficient

estimates give a 0.22 increase in quarterly doctor visits with an EUR 100 increase in the

exposure to Chinese imports for an individual in state j and industry k. The coefficient

on import exposure in column (5) is significant at 5 percent. Also, the F-statistic is high,

indicating a strong instrument. The model allows for standard errors to be correlated

between workers within the same industry and federal state in all specifications.

Table 1.6 provides the estimates for baseline equation (1.5) with Eastern European import

exposure. All coefficient estimates stay positive and significant throughout, yet of smaller

25Precisely, p-value=0.12 in columns (3) and (4). Column (4) further includes state fixed effects and
results change very marginally, showing that between-state variation is not what drives the results.
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size than for China. An increase of EUR 100 in the exposure to EE imports for a worker

in state j and industry k implies a 0.14 increase in quarterly doctor visits (full specification

in column 5). Standard errors are robust and were clustered at industry-state level in all

specifications of the table.

Overall, baseline results show that individuals are more predisposed to visit the doctor

due to rising import competition from the East, but effects are stronger from China rather

than from Eastern Europe (which amasses five countries). Also, absorbing industry-year

specific shocks in EE competition do not change results on individual health as radically

as for Chinese exposure, and knowing this helps to explain the variation in individual

health better due to Chinese competition.

6.1 Robustness Checks

This subsection undergoes several robustness checks following baseline results in Tables

1.5 and 1.6. It first repeats the estimation using a base-year weight. To this effect, it

adapts the first ratio in equation (1.2) and thereafter computes an annual import exposure

measure weighted by a ratio held constant in a base year, so that the yearly variation is

given by variation in the import shock ratio only.

Subsequently, the section addresses issues relating to sorting and finally repeats estima-

tion also with alternative health proxies as dependent variables. As for contemporaneous

shocks, due to the nature of the baseline specification that already includes industry-year

fixed effects by design, this may preliminarily be regarded as another check for robustness.

Baseline estimation using a base-year weight

The first ratio in equation (1.2) is replaced with a base-year ratio that is computed for the

first year the share of an industry k’s employment in regional employment is available.

This can be written as follows:

IE jkt = E j,k,baseyear/E j,baseyear ∗Mkt/Ekt (1.6)

The first ratio in equation (1.6) hence considers a base year, whereas the second ratio

computes the import shock per industry in each year of the period under analysis, 1995-

2016. It is worth noting that, when computing the base-year share of an industry k’s
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employment in regional employment, the first available year can be different for different

NACE k and state j pairs. With this new formulation, the sign of the coefficients on import

exposure remains positive and significant, and estimates are marginally higher (Table 1.7,

panel a). Standard errors are robust and clustering has been done for workers at industry-

state level.

Sorting

As previously emphasised, concerns related to the sorting of individuals across indus-

tries may be addressed by including individual-industry fixed effects. Table 1.7 panel

(b) runs the baseline specification with individual-industry fixed effects and finds that the

coefficient of interest becomes insignificant for both Chinese and EE import competition.

This hints that there may be significant bias from the sorting of individuals into indus-

tries. That is, individuals may sort into those industries which are less exposed to import

competition or simply export-oriented. Standard errors are robust and clustering has been

done between workers within the same industry and federal state.

At this point, it is worth noting that, when using an alternative health proxy such as

chronic illness, also the coefficient on EE import exposure becomes insignificant. There-

fore, if there is any bias from sorting into industries, this might be due to individuals

leaving industries with a higher risk of developing a chronic illness (possibly, the indus-

tries that are most exposed to EE competition in Table 1.4) for industries with a lower risk

(i.e. export-competing industries), or simply leaving for skill upgrading once immigrants

enter their labour market, as suggested by Cattaneo et al. (2015). While this may be the

case for how individuals cope with competition from Eastern Europe, this story does not

seem to happen for competition coming from China. Though not readily conspicuous,

the health costs of Chinese competition may be higher on all levels, especially in terms

of chronic illness and general physical wellbeing, and individuals may not have direct

coping strategies as with Eastern Europe. In this regard, the following subsection explores

alternative proxies for general health and aims to bring more clarity to the matter.

Alternative proxies for general health

Table 1.7 panels (c) and (d) repeat the estimation in the baseline specification for several

health proxies as dependent variables, i.e. general/physical health and mental health.

Proxies for general and/or physical health include sport frequency, chronic illness, phys-
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ical pain, attitudes towards health (e.g. worried about own health) and disability. The

first four are self-reported by individuals in the panel, while disability is officially as-

sessed. Estimates for all alternative variables use the full set of controls from the baseline

specification26, while standard errors are robust and were clustered at industry-state level.

Results obtained from other health proxies are consistent with those of the baseline esti-

mation: general and physical health worsens with rising import competition from China

and Eastern Europe. An increase of EUR 100 in import exposure for each of China and EE

decreases sport frequency by 4.7 and 3.5 percentage points, respectively. The probability

of developing chronic illness increases by 5.5 percentage points due to Chinese import

penetration, yet no effect is observed from Eastern Europe. Mental health is not affected.

Furthermore, the probability to self-report as ’worried about own health’ and that of

experiencing physical pain increase due to Chinese import competition, while EE imports

affect physical pain only. Although alternative health proxies give consistent results, there

is an exception which may seem puzzling. The probability of being disabled27 diminishes

in the face of foreign competition (no effect for China, though). Counterintuitively, this

may also be consistent with the baseline estimates and all previous alternative proxies:

(1) officially ‘disabled’ status may be more difficult to obtain and people are pushed into

developing other medical issues, possibly chronic illness sooner or later; (2) health and

safety checks increased over time which lowered the number of disabled people but this

does not necessarily imply that people are doing better in terms of general and physical

health and wellbeing. Further sections address this inconsistency.

6.2 Heterogeneity

In both Tables 1.8 and 1.9, import exposure is interacted with a series of dummies for

female, education level, short and long tenure with current employer and various levels

of technological intensity according to the industry of occupation, e.g. medium-low,

medium-high and high technology (Eurostat, 2018d).

26Sport frequency and chronic illness use also the same FEs as in the baseline, while physical pain,
’worried about own health’ and disability exploit a slightly different source of variation. The fixed effects
which were used are detailed in the brackets besides each alternative in Table 1.7, panels (c) and (d).

27‘Disabled’ status is given subject to medical assessment in Germany. Question no. 4 of Table A.6 in
the Appendix details that SOEP respondents receive ‘disabled’ status subject to official medical assessment.
Any disability benefits are given depending on the degree of disability, years of contribution and a 5-year
qualification period (Deutsche Rentenversicherung, 2019).
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As for Chinese imports, the coefficient of interest stays significant at a 5 percent level

and has relatively the same size as in baseline (see Table 1.8). The specification includes

the same set of controls as in column (5) Tables 1.5 and 1.6, and standard errors were

clustered between workers within the same industry and state. Notably, the effect from

Chinese import penetration on quarterly doctor visits is larger for (a) individuals with

lower levels of educational attainment and (b) workers that have held a long tenure with

their employer, where a 100 EUR increase in Chinese import exposure increases quarterly

visits to the doctor by 0.26 and 0.25, for (a) and (b) respectively.

Table 1.9 summarises results for EE import exposure. Also here, there is consistency

of the observed relation across more subgroups of the individuals. A larger effect on

quarterly doctor visits is noted for workers of low educational achievement and those that

hold long tenures (0.17 increase in visits triggered by a 100 EUR increase in EE import

exposure). There is a relatively smaller effect for workers that are in short tenures. To

a certain extent, this would be expected since short-tenure workers may be workers that

feel compelled to show up at work though feeling ill or unfit for work, i.e. presenteeism.

Zok (2008) and WIdO (2009) document presenteeism in Germany and indicate that about

60-70% of employees go to work while feeling ill, with one third going to work despite

doctor advice to stay at home.

6.3 Discussion: Perception and Attitudes Towards Illness

The discussion goes on to suggest that there may be a trade-off relationship between

disability and chronic illness. This may be difficult to disentangle, nevertheless. What

may initially trigger one’s attention is that sorting into industries cannot be disproved for

either China or Eastern Europe. As a result, there is arguably more reason to believe that

there may be a subtle dynamic that ultimately leads to worsened health.

For instance, panel (c) in Table 1.7 shows that Chinese import competition affects chronic

illness but does not affect disability. On the contrary, some effect is found for disability

in response to EE import competition, but there is no effect on chronic illness. This

illustrates the relationship hinted above, and sorting into industries may also play a role.

People do not tend to become disabled (less disability for EE and no effect for China) but

are slowly pushed into chronic illness as they perceive more foreign competition, irre-

spective of whether that threat comes from China or Eastern Europe. Moreover, there is a

hidden dynamic when it comes to how people perceive foreign competition. People may
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be generally able to sort into industries which they believe are more export-competing

rather than import-competing irrespective of where the competition comes from (self-

selection under incomplete information), but they may perceive the EE competition more

strongly due to geographical proximity, though the health costs of Chinese competition

may be even larger in effect (i.e. more chronic illness due to Chinese competition and

worsened health overall).

Furthermore, the literature on attitudes towards disability may help with explaining why

the effect on disability is inconsistent with other health proxies and, particularly, why

perception may underlie some of the logic above. Particularly, the missing link may

have to do with stigma towards disabled people, which remains high in Germany. Most

notably, Fiala (2018) points out that the German labour market remains exclusionary and

discriminatory towards people with disabilties, despite comprehensive anti-discrimination

legislation. Ruesch et al. (2005) distinguish between different mechanisms of stigmati-

zation, among which they identify public discrimination and structural discrimination by

private and public institutions that intentionally or unintentionally restrict opportunities

to disabled people.

In the context of globalisation, since the level of stigma remains preponderent in the

public opinion and current legislation may not protect disabled workers to the fullest

ramifications of this stigma, workers may respond to higher import penetration by feeling

compelled to work more. In other words, since disability status is more difficult to obtain

and often associated with stigma, general health worsens as individuals are compelled to

work more upon rising competition. This dynamic is reflected in the results on alternative

health outcomes (Table 1.7, panels c and d), and is also consistent with heterogeneity

checks where presenteeism seems to play a role. It follows that individuals may feel

compelled to work more and may show up ill at work, which in turn generates a worsened

health status indeed. By those means, individuals may also be pushed into chronic illness

to some extent, and this feeds into the dynamic explained above.

In this dynamic, presenteeism, perception and attitudes towards disability costs individu-

als their own health. This logic is also supported by evidence in the section on potential

mechanisms, which shows that perception indicators (expectations, satisfaction and future

orientation) are collaterals among other labour market effects such as unemployment,

wage decline and shortened employment duration due to import penetration.
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To conclude with, robustness and heterogeneity checks in this section reveal further im-

plications for individuals. These implications are consistent with overall results and

literature, where documented perception-based phenomenons such as presenteeism and

stigma may play a role within the dynamic introduced above. This dynamic, although

needing more exploration, ultimately leads to worsened health and chronic illness.
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7 Potential Mechanisms

This section examines the potentially mediating channels through which import exposure

may affect individual health. In this reduced form analysis, import competition indirectly

affects individual health via the labour market or via channels that concern individual

expectations, satisfaction and future orientation.

7.1 Labour Market Mechanisms

First, rising import competition may affect individual health through the labour market.

Estimates in Table 1.10 show effects of import exposure on several labour market out-

comes such as job displacement, wage and receipt of social assistance benefits. Job dis-

placement is measured by the probability of being registered as unemployed and claiming

unemployment benefits, whereas the receipt of social assistance benefits28 is given by the

probability of being registered as socially assisted and receiving benefits for that.

Conditional on the same set of controls used in the baseline, the probability of job dis-

placement among German workers increases by 2.4 percentage points and by 1.1 percent-

age points with an increase of 100 EUR in Chinese and EE import exposure. Coefficients

on the exposure measures are each strongly significant, and Kleibergen-Paap F-test re-

veals strong instruments, too.

Effects on the receipt of social assistance benefits are less significant than with job dis-

placement. The coefficient on Chinese import exposure is weakly significant, giving an

increase of 0.2 percentage points in the probability of receiving social assistance upon a

100 EUR rise in exposure. There is no effect from Eastern European imports29.

Wage (hourly) is measured by dividing annual labour earnings to annual work hours.

There is wage decline due to rising import penetration, conditional on the baseline set of

individual and household covariates and individual, state and industry-year fixed effects.

A hundred euro increase in trade exposure will reduce hourly wage by 0.45 EUR when it

comes to Chinese imports, and by 0.28 EUR for EE imports. That is equivalent to a 2-3%

decline on average sample wage. Coefficients are significant at 5%.

28Social assistance in Germany (sozialhilfe) is given to all employable people in need who are unable to
work and have no entitlement to unemployment benefit as well as to people over the age of 65 who are in
need.

29However, adapting the set of controls used in the baseline would give weakly significant effects for both
China and EE (roughly 0.2-0.3 percentage points). Table 1.10 displays only results with baseline controls.
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Table 1.11 summarises effects of import exposure on employment duration. Most notably,

higher import exposure lowers an employee’s probability of holding a longer tenure (6-10

years) with their employer by 3.9 percentage points due to Chinese imports and by 2.8

percentage points due to EE imports. In turn, workers are 2.1 percentage points more

likely to hold short tenures due to rising imports from EE, though no effect was found

for China. Full-time (FT) work experience increases by 1.9 months30 and 1.1 months31

with a 100 EUR increase in import exposure to China and Eastern Europe, respectively.

The results on FT experience are neither surprising, nor inconsistent with all other labour

market channels presented. German full-time employment has been on an increasing

trend since 2005 (Eurostat, 2019). Additionally, FT experience may as well increase on

a background of wage decline and job displacement if employers compensate by offering

full-time contracts aimed at employee retention.

Table 1.12 runs the baseline specification in Tables 1.5 and 1.6 column 5, now including

all labour market variables that were presented as potential mechanisms. The coefficient

point estimates on import exposure to China and Eastern Europe are still significant at a

5% level and of similar size. Most notably, when controlling for labour market effects

in the baseline, the effect of short tenure on doctor visits is remarkably negative and

significant, and the coefficient on full-time work experience is also significant, though

positive. The results show no evidence that the probability of job displacement, receiving

social assistance and hourly wage could affect individual health in the presence of import

exposure.

7.2 Individual Expectations, Satisfaction and Future Orientation

In Table 1.13, overall satisfaction with personal income tends to decrease upon higher

import penetration. The probability that individuals will be satisfied with personal in-

come decreases by 3.3 percentage points with a 100 EUR increase in exposure to Chinese

imports, while effects of EE competition are still negative but milder by about a third.

Seemingly, individual job insecurity seems to increase by 2.8 percentage points in the

case of China. The effect from China is weakly significant, while no significant effect is

found from Eastern Europe.

30FT experience is measured in years. So, 0.157 x 12 months = 1.9 months.
310.092 x 12 months = 1.1 months
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Finally, satisfaction with current life was also studied, yet no significant effect was found.

This may suggest that finding no direct effect on life satisfaction does not necessarily

mean that insatisfaction with life by other means (i.e. job displacement, general reduced

earning capacity, shorter tenures) does not impact health indirectly by conditioning other

areas of life such as fertility decisions and child rearing (if those are deemed important

aspects).
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8 Concluding Remarks

This chapter studies the effect of globalisation, understood as import penetration, on in-

dividual health outcomes. Data on individuals come from the German Socio-Economic

Panel (GSOEP) and are matched with monetary measures of exposure to Chinese and

Eastern European imports based on the industry and state of employment of every in-

dividual in the panel period 1995-2016. Yearly exposure measures are computed for 22

manufacturing industries and 16 federal states for competition from China, and separately

for Eastern Europe which amasses five countries. The resulting values of exposure vary

by industry, state and year, and are instrumented with measures of Chinese and EE import

penetration into other high-income countries.

In this reduced form analysis, overall results show that higher import competition in-

directly affects health through job displacement, wage decline, shortened employment

duration, increased reliance on welfare and more vulnerable future orientation. Effects of

Chinese competition are roughly twice as stronger compared to Eastern Europe, contrary

to common perception due to geographical proximity.

Moreover, individuals do not tend to become also disabled upon rising import competi-

tion, and this is a counterintuive result which was further discussed. Most notably, it was

argued that this relationship between chronic illness and disability, although complex yet

somewhat suggestive of a trade-off, may ultimately be conducive to an entirely hidden

dynamic that involves perception and attitudes towards health and illness. This in turn

may lead to worsened health status in a context of worsened labour market outcomes and

perception-based mechanisms.

With Chinese import competition affecting individuals twice as much, especially since

imports are aimed particularly at medium-high and high technology sectors, individuals

may not have direct coping strategies and will eventually lose out, not only in terms of

health but possibly also in terms of inequality and access to health care.

Since this is a reduced form analysis, current findings would not be adequate to make

policy recommendations. However, in moving towards a well-rounded analysis, also a

brief review of the current state of affairs regarding health in Germany is essential.
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Recent health policy in reunified Germany has been aimed at reducing the variation of

care. The goal was to support with long-term conditions in a structured way in order to

help people manage better their chronic diseases. However, evidence on the effectiveness

of such programmes is still inconclusive or missing (Laxy et al., 2015). The pressure on

health care systems is still as high as ever, and import competition adds a distinct level of

complexity.

Consequently, there is a pressing need to identify the individuals that lose out in terms of

health and health care, while reconsidering current health policy to include personalised

health plans, especially for the more vulnerable social classes. With this foundation, the

goal is to reshape medical treatment in the long run such that it responds to individual

needs, rather than just meeting them. In this sense, sound policy should strive to redefine

wellbeing in order to enable the individual to see the long run, thus yielding future orien-

tation naturally and consistently.

35



Figure 1.1: Germany’s Imports from the World

Source: Author’s computations based on import data from UN Comtrade

Figure 1.2: Imports of Chinese Goods in Germany

Source: Author’s computations based on import data from UN Comtrade
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Figure 1.3: Germany’s Imports from Eastern Europe

Source: Author’s computations based on import data from UN Comtrade
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Table 1.1: Descriptive Statistics on Individual-Level Variables
Variable Mean Std. Dev. Obs.

Number Of Doctor Visits Last Three Mths. 1.883 3.179 56637
Frequent Exercise (Bimodal Scoring) 0.434 0.496 33115
Disability Status of Individual 0.055 0.228 56605
Health Expectations 0.658 0.474 47096
Chronic Illness Status 0.287 0.452 17602
Physical Pain Last 4 Weeks 0.294 0.455 21037
Melancholy Last 4 Weeks (Mental Distress) 0.459 0.498 21075
Age of Individual 42.221 10.446 56637
Male 0.697 0.459 56637
Number of Years of Education 11.901 2.464 56637
German National 0.87 0.336 56637
Number of Persons in HH 3.067 1.305 56637
Number of Children in HH 0.829 1.048 56637
College Degree 0.156 0.363 56637
High School Degree 0.698 0.459 56637
Less Than High School Degree 0.146 0.353 56637
Married 0.672 0.469 56637
Single 0.223 0.416 56637
Divorced 0.074 0.261 56637
Separated 0.02 0.141 56637
Widowed 0.011 0.104 56637
East Germany 0.173 0.378 56637
Employed Full Time 0.855 0.352 56637
Employed Part Time Regular 0.108 0.31 56637
Employed Part Time Irregular 0.026 0.16 56637
Employed in Vocational Training 0.011 0.103 56637
Years at Current Employer 11.384 9.979 56637
Annual Work Hours of Individual 2034.161 599.954 56637
Individual Labor Earnings 34004.487 23609.732 56637
Individual Hourly Wage 16.490 10.753 56637
Income from Secondary Employment 233.075 1542.108 56637
Income from Self-Employment 65.279 1783.874 56637
Unemployment Benefit 99.11 777.709 56637
Maternity Benefit 30.991 468.985 56637
Child Allowance 1880.916 2198.854 56637
Housing Benefit 35.944 289.843 56637
HH Labor Income 53898.77 33593.956 56637
HH Imputed Rent 1590.086 2788.713 56637
Total HH Taxes 19197.341 15321.683 56637
HH Public Transfers 3090.712 3841.887 56637
HH Private Transfers 160.544 1139.162 56637
HH Social Security Pensions 1004.087 3888.395 56637
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Table 1.2: Descriptive Statistics on Import Exposure (EUR)
Variable Mean Std. Dev. Min. Max.

Exposure to Chinese Imports 48 64 0 841
Exposure to EE Imports 129 156 0 1080

Table 1.3: Descriptive Statistics on Chinese Import Exposure
Industries with the lowest import exposure per worker (j,k,t) Value (EUR)
16 Manuf. of Tobacco 0.2
22 Publishing, Printing and Reproduction of Recorded Media 9.28
21 Manuf. of Pulp, Paper and Paper Products 9.77
23 Manuf. of Coke, Refined Petroleum Prod, Nuclear Fuel 16.46
20 Manuf. of Wood Products (Exc. Furniture) 25.70
j=region, k=industry, t=time
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 NEC 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
j=region, k=industry, t=time

Table 1.4: Descriptive Statistics on EE Import Exposure
Industries with the lowest import exposure per worker (j,k,t) Value (EUR)
16 Manuf. of Tobacco 6.66
22 Publishing, Printing and Reproduction of Recorded Media 20.11
23 Manuf. of Coke, Refined Petroleum Prod, Nuclear Fuel 27.82
30 Manuf. Office Machinery And Computers 38.62
18 Manuf. of Wearing Apparel; Dressing And Dyeing Of Fur 54.61
j=region, k=industry, t=time
Industries with the highest import exposure per worker (j,k,t) Value (EUR)
24 Manuf. of Chemicals and Chemical Products 344.96
31 Manuf. Electrical Machinery And Apparatus NEC 455.98
29 Manuf. of Machinery And Equipment n.e.c. 495.34
27 Manuf. of Basic Metals 846.91
34 Manuf. Motor Vehicles, Trailers And Semi-trailers 1079.81
j=region, k=industry, t=time
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Table 1.5: Baseline Estimates - Exposure to Imports from China
(1) (2) (3) (4) (5)

IE China 0.116∗ 0.086∗ 0.081 0.081 0.224∗∗

[0.072] [0.050] [0.052] [0.053] [0.097]

Estimator OLS FEIV FEIV FEIV FEIV

Individual controls yes no yes yes yes
Household controls yes no yes yes yes
Individual effects yes yes yes yes yes
State effects yes no no yes yes
Industry-year effects yes no no no yes

Observations 56637 54239 54239 54239 54233

First-stage results 0.055∗∗∗ 0.053∗∗∗ 0.053∗∗∗ 0.060∗∗∗

[0.0007] [0.0007] [0.0007] [0.0007]

Kleibergen-Paap F-statistic 6192.3 5668.3 5647.5 6281.8

* p<0.10, ** p<0.05, *** p<0.01

The dependent variable is the number of visits to the doctor in the last 3 months.
IE China is the monetary exposure (measured in hundreds) to Chinese imports for
an employee working in region j industry k at time t.
Individual controls include years of education, marital status, labour income.
Household controls include HH size, children, labour income and welfare.
OLS estimates include the full set of controls as in column (5).
Estimates in col. (3) and (4) lose significance but are close to the 10% threshold.

We allow standard errors to be correlated between workers within the same
industry and state. Robust standard errors reported in brackets.
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Table 1.6: Baseline Estimates - Exposure to Imports from EEC
(1) (2) (3) (4) (5)

IE Eastern Europe 0.074∗∗ 0.098∗∗∗ 0.112** 0.114** 0.144∗∗

[0.033] [0.037] [0.045] [0.045] [0.068]

Estimator OLS FEIV FEIV FEIV FEIV

Individual controls yes no yes yes yes
Household controls yes no yes yes yes
Individual effects yes yes yes yes yes
State effects yes no no yes yes
Industry-year effects yes no no no yes

Observations 56637 54238 54238 54238 54233

First-stage results 1.166∗∗∗ 0.985∗∗∗ 0.978∗∗∗ 1.397∗∗∗

[0.026] [0.025] [0.025] [0.029]

Kleibergen-Paap F-statistic 1991.8 1558.3 1540.5 2260.4

* p<0.10, ** p<0.05, *** p<0.01

The dependent variable is the number of visits to the doctor in the last 3 months.
IE EE is the monetary exposure (measured in hundreds) to EE imports for
an employee working in region j industry k at time t.

Individual controls include years of education, marital status, labour income.
Household controls include HH size, children, labour income and welfare.
OLS estimates include the full set of controls as in column (5).

We allow standard errors to be correlated between workers within the same
industry and state. Robust standard errors reported in brackets.
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Table 1.7: Robustness Checks

Coeff. Std. Error Obs. KP F-stat

(a) Estimation with base-year weight
IE China 0.256** 0.104 53898 6955.5
IE EE 0.176** 0.071 53890 2029.6

(b) Individual-industry fixed effects
IE China 0.202 0.162 52898 4381.2
IE EE 0.107 0.118 52898 1677.2

(c) Alternative health proxies: China
Sport frequency (spec. column 5) -0.047∗∗ 0.022 30141 3399.0
Chronic illness (spec. column 5) 0.055∗∗ 0.029 15234 1733.1
Worried health (indiv, industry, state FEs) 0.047∗∗∗ 0.011 44466 4935.9
Physical pain (indiv, industry, state FEs) 0.063∗∗∗ 0.016 18096 1887.0
Disability (indiv, year, state FEs) -0.004 0.003 54201 4609.7
Mental distress (spec. column 5) 0.024 0.028 18135 1995.4

(d) Alternative health proxies: EE
Sport frequency (spec. column 5) -0.035∗∗ 0.016 30141 947.9
Chronic illness (spec. column 5) 0.023 0.022 15234 573.7
Worried health (indiv, industry, state FEs) 0.004 0.013 44459 1898.6
Physical pain (indiv, industry, state FEs) 0.053∗∗∗ 0.015 18904 1006.1
Disability (indiv, year, state FEs) -0.006** 0.003 54200 1107.6
Mental distress (spec. column 5) 0.011 0.020 18135 958.5

* p<0.10, ** p<0.05, *** p<0.01

The dependent variable in panels (a) and (b) is the number of doctor visits.
Panel (a) shows similar results to Tables 1.5 and 1.6, now with a weight fixed in a base year.
Panel (b) controls for individual-industry fixed effects and shows that the effect of both
Chinese and EE competition is not significantly different from zero, so there may be bias
from the sorting of individuals into industries. Coefficients’ magnitudes are similar to baseline
yet significance changes as estimation uses the little variation left.
Panels (c) and (d) attempt the same analysis with alternative proxies for individual health.
Results are consistent: IE decreases the probability of exercising frequently and
increases the incidence of chronic illness. The same specification was used.
However, under a different specification, without wiping out the variation between industries
(since some are more vulnerable to work accidents) the probability of being disabled lowers
lby about 0.6% for EE. Counterintuitevly, this may also be consistent with the baseline:
(1) disability status is more difficult to obtain and people are pushed into chronic illness;
(2) health and safety checks increased but general wellbeing did not.
The last two variables also show consistency, though with more lax specifications.
The effect on mental distress is not significantly different from zero.
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Table 1.8: Heterogeneity - China

(1) (2) (3) (4) (5) (6) (7)
IE CHN 0.234∗∗ 0.258∗∗ 0.222∗∗ 0.246∗∗ 0.219∗∗ 0.219∗∗ 0.276∗∗

[0.103] [0.101] [0.101] [0.103] [0.097] [0.108] [0.127]
IE x Female -0.036 -0.005

[0.121] [0.123]
IE x Ed.(<HS) -0.312∗∗ -0.307**

[0.144] [0.147]
IE x Ten 0-5 yrs. 0.018 -0.005

[0.079] [0.085]
IE x Ten 11-20 yrs. -0.071 -0.060

[0.089] [0.096]
IE x Medlow tech -0.429 -0.379

[0.424] [0.425]
IE x High tech 0.038 0.004

[0.169] [0.170]
Dummy < HS 0.151 0.155

[0.152] [0.152]
Dummy 0-5 -0.151∗∗ -0.141∗∗

[0.059] [0.063]
Dummy 11-20 0.065 0.031

[0.061] [0.065]

Obs. 54233 54233 54233 54233 54233 54233 54233

KP F-stat 1162.4 1117.2 1382.9 2756.1 592.7 5543.2 299.6

* p<0.10, ** p<0.05, *** p<0.01

The dependent variable is the no. of visits to the doctor in the last 3 months. 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 female, education level (less than high school), short
tenure (0-5 years with current employers), long tenure (11-20 years), dummies for technological
intensity (if working in a medium-low technology industry or a high tech industry).
All regressions include the same controls as in Table 1.5, column (5). The coefficients reported
are estimated by FEIV (FE2SLS). Standard errors are clustered at industry-state level. Robust
standard errors reported in brackets.
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Table 1.9: Heterogeneity - Eastern Europe

(1) (2) (3) (4) (5) (6) (7)
IE EE 0.143∗∗ 0.173∗∗ 0.133∗∗ 0.168∗∗ 0.145∗∗ 0.142∗∗ 0.178∗∗

[0.072] [0.071] [0.070] [0.071] [0.067] [0.068] [0.078]
IE x Female 0.003 0.022

[0.096] [0.098]
IE x Ed.(<HS) -0.243∗∗ -0.245**

[0.108] [0.109]
IE x Ten 0-5 yrs. 0.069 0.049

[0.056] [0.060]
IE x Ten 11-20 yrs. -0.079 -0.058

[0.059] [0.061]
IE x Medlow tech 0.035 0.050

[0.189] [0.189]
IE x High tech 0.481 0.506

[0.510] [0.511]
Dummy < HS 0.247 0.257

[0.167] [0.167]
Dummy 0-5 -0.218∗∗∗ -0.193∗∗

[0.080] [0.085]
Dummy 11-20 0.134 0.077

[0.088] [0.093]

Obs. 54233 54233 54233 54233 54233 54233 54233

KP F-stat 789.1 322.4 631.6 1002.5 1164.1 1129.6 113.6

* p<0.10, ** p<0.05, *** p<0.01

The dependent variable is the no. of visits to the doctor in the last 3 months. IE EE is the
monetary exposure to Eastern European imports for an employee working in region j, ind. k.
Variables in interactions are dummies for female, education level (less than high school), short
tenure (0-5 years with current employers), long tenure (11-20 years), dummies for technological
intensity (if working in a medium-low technology industry or a high tech industry).
All regressions include the same controls as in Table 1.6, column (5). The coefficients are
estimated by FEIV. Standard errors are clustered at industry-state level.
Robust standard errors reported in brackets.
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Table 1.10: Potential Mechanisms - Labour Market (1)

Job displacement Social assistance Wage (hourly)
(1) (2) (3)

(a) IE China
Coeff. 0.024∗∗∗ 0.002∗ -0.454∗∗

[0.0065] [0.001] [0.202]

KP F-stat 6281.8 6287.3 6281.8

First stage 0.060∗∗∗ 0.060∗∗∗ 0.060∗∗∗

[0.0008] [0.0008] [0.0008]

Obs. 54233 54233 54233

(b) IE Eastern Europe
Coeff. 0.011∗∗∗ 0.001 -0.288∗∗

[0.004] [0.0009] [0.138]

KP F-stat 2260.4 2260.8 2260.4

First stage 1.397∗∗∗ 1.397∗∗∗ 1.397∗∗∗

[0.029] [0.029] [0.029]

Obs. 54233 54233 54233
* p<0.10, ** p<0.05, *** p<0.01

The dependent variables are columns (1)-(3) on the RHS. Panels (a) and (b) report the coefficient on
import exposure for China and separately for EE.

In col. (1), job displacement is a dichotomous variable which equals 1 if the individual is registered
as unemployed and claiming unemployment benefits, and zero otherwise.
Col. (2) reports results for a dichotomous variable which equals 1 if the individual receives social
assistance. Social assistance in Germany (sozialhilfe) is given to all employable people in need
who are unable to work and have no entitlement to unemployment benefit as well as to people over
the age of 65 who are in need.
Col. (3) is average hourly wage, i.e. annual labour earnings divided by annual work hours.

All regressions include the same controls as in Tables 5 and 6, column (5). Adapting the set of
controls used in the baseline would give weakly significant, non-zero effects for both China and EE
(roughly 0.2%-0.3%). The regression is estimated by FEIV. Standard errors are clustered
at industry-state level. First-stage results are shown. Robust standard errors reported in brackets.
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Table 1.11: Potential Mechanisms - Labour Market (2)

Short Tenure (0-5 yrs) Long Tenure (6-10 yrs) Experience FT
(1) (2) (3)

(a) IE China
Coeff. 0.012 -0.039∗∗ 0.157∗∗∗

[0.014] [0.015] [0.043]

KP F-stat 6281.5 6281.5 6268.0

First stage 0.060∗∗∗ 0.060∗∗∗ 0.060∗∗∗

[0.0008] [0.0008] [0.0008]

Obs. 54233 54233 54074

(b) IE Eastern Europe
Coeff. 0.021∗∗ -0.028∗∗ 0.092∗∗∗

[0.010] [0.011] [0.031]

KP F-stat 2258.9 2258.9 2253.8

First stage 1.397∗∗∗ 1.397∗∗∗ 1.397∗∗∗

[0.029] [0.029] [0.029]

Obs. 54233 54233 54074
* p<0.10, ** p<0.05, *** p<0.01

The dependent variables are columns (1)-(3) on the RHS. Panels (a) and (b) report the coefficient on import
exposure separately for China and EE.
In column (1), short tenure is a dichotomous variable which equals 1 if the individual has been employed with
their current employer for 0-5 years and equals 0 otherwise. Col. (2) reports results for a dichotomous variable
which equals 1 if the individual has been employed with their current employer for 6-10 years (i.e. long tenure)
and equals 0 otherwise. The variable in col. (3) is years of experience working full-time.
It follows that people are 3.9% and 2.8% less likely to find themselves working for longer periods when faced
with rising imports from China and EE, respectively. In turn, they are 2.1% more likely to hold short tenures
with their employer due to rising imports from EE. Results are insignificant in the case of short tenure due to
Chinese import competition. Overall, results in columns (1) and (2) are not inconsistent with either results in
column (3), nor those in Table 1.10. Experience FT may as well increase on a background of wage decline and
job displacement if employers compensate by offering FT contracts for the purpose of employee retention.
All regressions include the same controls as in Tables 5 and 6, column (5). The coefficients are estimated by
FEIV. Standard errors are clustered at industry-state level. Robust standard errors reported in brackets.
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Table 1.13: Potential Mechanisms - Satisfaction and Future Orientation

Satisfaction pers. income Worried job security Life satisfaction
(1) (2) (3)

(a) IE China
Coeff. -0.033∗∗ 0.028∗ 0.003

[0.016] [0.017] [0.008]

KP F-stat 4799.9 6109.7 6281.8

First stage 0.054∗∗∗ 0.060∗∗∗ 0.060∗∗∗

[0.0008] [0.0008] [0.0008]

Obs. 36521 53413 54233

(b) IE Eastern Europe
Coeff. -0.023∗∗ 0.019 0.005

[0.012] [0.012] [0.006]

KP F-stat 1556.8 2259.1 2260.4

First stage 1.158∗∗∗ 1.396∗∗∗ 1.397∗∗∗

[0.029] [0.029] [0.029]

Obs. 36521 53413 54233
* p<0.10, ** p<0.05, *** p<0.01

The dependent variables are columns (1)-(3) on the RHS. Panels (a) and (b) report the
coefficient on import exposure separately for China and EE.

In column (1), satisfaction with personal income is a dichotomous variable which equals 1
if the individual is satisfied with income (graded on a 0-10 scale, where 6-10 is “satisfied”=1).
Also the variable in column (2) is dichotomous, and equals 1 if the individual is worried
about job security (1-3 scale, where ’1’= ’very worried’ and ’2’= ’somewhat worried’ are given a 1).
Column (3) shows results for a dichotomous variable constructed as the one in column (1).
Results are consistent with labour market mechanisms in Tables 1.10 and 1.11.

All regressions include the same controls as in Tables 1.5 and 6, column (5). The coefficients
reported are estimated by FEIV. Standard errors are clustered at industry-state level.
First-stage results are shown. Robust standard errors reported in brackets.
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Chapter 2

Globalisation and Gender Dynamics:
Challenges with Changing Patterns in
Individual Fertility Decisions

1 Introduction

The size and shape of the world economy have changed dramatically in recent years.

Technology, transportation and global finance made it possible for local and national

economies to integrate into a global economy. This global integration, also known as

globalisation, brought about an increase in world trade volumes, with advanced economies

experiencing productivity gains due to 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 slump into contraction (Autor et al.,

2013; Acemoglu et al., 2016).

In light of the social challenges posed by a globalising world, also fertility decision

patterns are evolving, and household dynamics attain a distinct level of complexity as a

result. As society faces challenges with an ageing population, individual fertility decisions

belong to the core of the discussion on globalisation.

Furthermore, this paper shifts attention from individual health to fertility in an attempt

to explain what might be regarded as yet another hidden cost of import competition.

By drawing on evidence from Autor et al. (2015) on the U.S. marriage market, this
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chapter investigates the effects of import penetration on fertility decisions among German

individuals.

Fertility decisions are represented by birth events observed within the households of

German individuals in a certain year, i.e. the year that a child was born in a household.

Chapter 2 distinctly contributes to the literature by exploring fertility decisions at an

individual level, then disentangles the different mechanisms that may lie behind fertility

choices when workers are exposed to rising imports, and finally investigates heteroge-

neous effects of import exposure by gender.

As with the previous chapter, effects of import competition from both China and Eastern

Europe (EE) are studied. Data on German individuals are sourced from the German Socio-

Economic Panel (GSOEP), and individuals are assigned measures of exposure to Chinese

and EE imports based on their industry and state of employment for every year from 1995

to 2016. Individual fertility decisions (understood as new birth events within households)

are assumed to vary across industries and states of employment.

Differently from Autor et al. (2013), this paper breaks down regional variation in import

penetration into variation by industry of employment. The industry variation of a region’s

yearly exposure to Chinese and EE imports matters, in that it may be easier for individuals

to entertain the prospect of child rearing depending on their industry of work.

Competition from China is instrumented with a monetary measure of exposure to Chinese

imports into other high-income countries1. The same approach is pursued separately also

for EE competition. What the instrument does is to isolate the supply-driven component

of imports from China and EE, whose trade volumes with Germany have increased during

the years observed in the panel.

Monetary measures for import exposure to China and EE are computed for 22 manu-

facturing industries and 16 federal states over 22 years between 1995 and 2016. The final

sample contains 39,666 observations belonging to 6,440 individuals that were employed

in a manufacturing industry for at least one year in the panel period2.

1Namely, Australia, Canada and Japan.
2As explained in the previous chapter, the final sample considers all employees that have ever worked

in a manufacturing industry between 1995 and 2016. Given the yearly nature of the monetary measure for
exposure, doing this ensures that also workers who have changed sector to service and non-employment
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The baseline specification estimates a Linear Probability Model (LPM) of observing a

birth event, and results show that the probability of having a newborn decreases by 1.6

percentage points and by 2.0 percentage points with an increase of EUR 100 in import

competition from China and Eastern Europe, respectively3. These negative effects are

robust to various checks, and there is consistency of the observed relation across different

subgroups of the individuals.

Furthermore, this chapter explores potential mechanisms through which import exposure,

in its entirety, may affect individual fertility, i.e. without considering gender-specific

dynamics in fertility decisions yet4. In this context, import competition is found to affect

negatively the probability of having a newborn via reduced second job earnings, lower

satisfaction with personal income and shortened employment duration. These negative

effects prevail for Chinese competition over EE competition.

Contemporary household dynamics attribute a role to both males and females in fertility

decision-making, especially as globalisation poses further social challenges in a fast-

moving world. Consequently, this chapter investigates heterogeneous effects of import

exposure by gender.

As anticipated above, the total effect of import exposure on birth is negative for both China

and Eastern Europe. When broken down by gender, the effect is negative for men only,

and it is positive for women instead. The negative effect for men is much stronger and

outweighs the effect for women, thus making the total effect negative. Import exposure

has a positive effect for female workers that may be due to a lower opportunity cost of

work.

The discussion moves on to inspect the mechanisms of fertility decisions for male workers

and separately for female workers. The main findings are that import exposure negatively

affects male workers’ probability of having children via an impaired earning capacity and

reduced employment duration. On the other hand, rising import competition positively

affects fertility decisions of female workers via considerably lower earnings and lower

due to rising import competition are included.
3An increase of EUR 100 is within 1.54 standard deviations of the mean Chinese import exposure and,

respectively, within 0.67 standard deviations away for EE.
4At this point, it is worth noting that total effects of exposure to Chinese and, separately, to EE imports

would not reveal a great deal about how distinct individuals decide to have children.
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job autonomy, though effects are significant in the case of Chinese competition only.

Moreover, the hypothesis of a positive effect on female fertility behaviour via reduced

female earnings and lower job autonomy is in line with theory and current evidence. No-

tably, Fagan and Burchell (2002) show there is reduced job autonomy for female workers

in the European Union, while Kirmeyer and Shirom (1986) document that women in

manufacturing are over-represented in low-wage positions that do not grant them much

autonomy. Since most female workers in the sample are concentrated in low-technology

industries (ergo, low-wage employment), this chapter also studies the effect of import

exposure on the probability of having children for this specific subgroup. The effect

on having a newborn for a given female worker employed in a low-technology sector is

positive and considerably larger than the baseline effect. This is backed up by results

showing a decline in hourly wage of 55.5% and 22.3% on sample average upon a EUR

100 increase in import competition from China and, respectively, from Eastern Europe.

Accordingly, the results show that there is a substitution effect in labour supply for female

workers in low-technology industries, whose opportunity cost of work is lower and the

prospect of having children possibly becomes a more rewarding alternative.

Besides competition from abroad, one must be aware that there is a variety of job stres-

sors such as on-the-job autonomy, working in the occupation for which one has trained

initially, job insecurity and time pressures. Although not studied here, these may affect a

couple’s dynamics by interfering with their prospect of having children.

Following the introduction in Section 1, Section 2 outlines related evidence on fertility

and individual fertility decisions. Section 3 describes the methodology used in obtaining

the results, while Section 4 presents the baseline results backed up by robustness and

heterogeneity checks. Section 5 examines potential mechanisms by which import expo-

sure may affect individual fertility. Section 6 decomposes import exposure into a male

and a female component for China and Eastern Europe, respectively. At this point, the

chapter studies gender-specific mechanisms that determine individual fertility decisions

and parallels those to the baseline results while deploying further checks. Section 7 con-

cludes and reviews implications for gender-specific dynamics affecting individual fertility

behaviour in the context of globalisation.
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2 Related Literature

This section examines the range of effects beyond those on local labour markets, which

were documented by Autor et al. (2013). In linking import penetration to effects on

fertility and the marriage market, the section starts with general evidence on female

labour participation in industrialised countries then reviews specific evidence on changes

in employment relationships, labour market conditions and economic opportunities upon

higher import competition.

Early evidence links Total Fertility Rate (TFR) with female labour 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.

On the other hand, more recent literature relates individual unemployment to fertility be-

haviour (Adsera, 2005; Adsera 2011), whereby job displacement from exogenous shocks

is shown to affect fertility behaviour negatively (Lindo, 2010; Del Bono et al., 2012).

Furthermore, using exchange-rate movements to generate exogenous variation in import

competition, Bertrand (2004) finds that higher import competition induces a shift away

from implicit wage agreements, implying that workers are more susceptible to larger

changes to wage-unemployment elasticities. Generally, wages drop as unemployment

rates increase upon rising import penetration. Specifically, the author finds evidence that

workers’ wages are (1) more sensitive to the current unemployment rate as import com-

petition increases, and (2) less sensitive to the unemployment rate prevailing upon hire.

The findings overall suggest that the flexibility of wages over the business cycle increases

when industries face higher competitive pressures from imports. One mechanism that

drives the effects underlined above is a higher financial pressure on employers resulting

from rising import competition (Bertrand, 2004).

The evidence above suggests that not only a country’s wage structure is affected by

rising import penetration, but also employment relationships change. This may imply that

individuals may decide differently about having children and about other aspects of their

life that used to be traditionally compatible with work. Increased global competition and

rising competitive pressures from cheaper imports may trigger conflict in this balance,

thus potentially concealing different and more complex individual decision dynamics

concerning fertility and the marriage market.

53



Consequently, evidence from Europe shows that childbearing decisions do envelop less

obvious aspects such as delaying motherhood. In a study spanning several European

countries, Bratti and Tatsiramos (2012) decompose effects of delaying motherhood into a

catch-up effect (in countries where the career effect is large) and a postponement effect

(in countries where the opportunity cost of childbearing is relatively high5). Hence, there

is a role for various frictions that influence fertility decisions and lead women to delay

motherhood.

To analyse the effects of increased import competition on individual fertility by means

of the factors involved in the decision-making dynamics, Chapter 2 corroborates evidence

from the U.S. marriage market, also. In a similar fashion, fertility-related decisions for

manufacturing workers in the U.S. appear to be suggestive of shifts in the marriage market

and children’s living circumstances away from the conventional.

Moreover, changes in children’s living circumstances are a documented phenomenon in

studying the link between local labour markets, marriage and fertility. On the background

of negative shocks to the steel and coal industries, Black et al. (2003) note an increase

in the number of children being raised in single-mother households in the 1980s, with a

bigger fraction of female-headed, child-rearing households living in poverty.

More recent evidence from the U.S. looks at trade-induced labour demand shocks by

gender. Autor et al. (2015, 2018) disaggregate trade shocks into components affecting

male versus female employment (Autor et al., 2015; Autor et al., 2018). The authors

parallel this to Becker’s model of household specialisation (Becker, 1973), and show that

import shocks to male employment reduce male earnings and employment opportunities,

and further lead to a decline in marriage rates and fertility, an increase in teen motherhood

rates and a rise in the proportion of children living in poverty or in single-headed house-

holds6. The findings of Autor et al. (2018) additionally indicate that such trade shocks

increase male idleness and widen the male-female mortality gap, thus affecting fertility

eventually due to decreasing male employment opportunities.

Hence, trade shocks that result in fewer employment opportunities for men may thus

impair male social function and will eventually affect fertility, as males with a lower eco-

5Higher opportunity cost of childbearing due to the lack of family-friendly institutions and cultural
influences.

6Results in Autor et al. (2015, 2018) are based on census data.
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nomic status become less attractive marriage partners. As opposed, Kearney and Wilson

(2018) test an inverse marriageable men hypothesis by exploiting the positive economic

shock from a U.S. fracking boom in the 2000s, and find that both marital and nonmarital

birth rates go up as wages and jobs for non-college educated men increase yet there is no

positive change in marriage rates.

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.

However, having children is usually a shared decision and, therefore, also evidence on

female workers must be explored.

Given that women have a relatively less stable labour participation over the course of

life, there is little evidence to link trade-induced shocks to female manufacturing employ-

ment with fertility decisions. Nevertheless, factors that contribute to female employment

conditions and job satisfaction may reveal part of the dynamics involved in fertility. For

instance, Fagan and Burchell (2002) show there is reduced job autonomy for female

workers in the European Union, while Kirmeyer and Shirom (1986) give evidence that

women in manufacturing are over-represented in low-wage positions that do not grant

them much autonomy.

Accordingly, as females working in manufacturing may face more difficulties of recon-

ciling work with life in jobs that they might not find particularly rewarding, it would

be plausible to hypothesise a lower opportunity cost of work and even leaving work to

have a child, or anything in between. Nonetheless, observed births often reflect personal

decisions and not readily noticeable aspects on how individuals see the prospect of having

a child.

It follows that examining the perception mechanisms through which trade exposure may

affect fertility is essential. Although there may be various factors driving women’s fertility

decisions in general, evidence hitherto allows to conclude that it is primarily men whose

prospect of having children is impaired because of a negative income effect from trade

shocks.

Finally, in order to complete the review, the need is to transgress the gender-specific

paradigms involved in fertility decisions and consider also individual perceptions and

market expectations, as these may be rooted in reason to some extent. An econometric
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analysis by Geishecker et al. (2012) shows there is an increasingly important role for job

insecurity among German workers and greater job loss fears caused by offshoring to low-

wage countries. Therefore, irrespective of gender, job insecurity might actually hinder

fertility intentions though it is unclear how.
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3 Methodology

This section covers the empirical framework, data and the empirical specification used in

the paper. First, it explains how import penetration is formulated to give a yearly monetary

measure of import exposure which varies with industry and state of employment. Second,

it constructs an instrument which isolates the exogenous variation in rising imports from

China and Eastern Europe. Third, data sources and the final sample of individuals are

described, while briefly referring to how import data is matched with individual data.

Last, it presents the empirical specification that gives the baseline results, and that is later

used throughout the paper to disentangle the main effect.

3.1 Empirical Framework

This paper reformulates the approach in Autor et al. (2013) to give an industry-state

variation year on year7. Two separate monetary measures of exposure to Chinese and EE

imports are constructed for sixteen German federal states (NUTS 1 level) and twenty-two

manufacturing industries (2-digit level industries as per NACE Rev. 1) over twenty-two

years from 1995 to 2016. The resulting import exposure measures for China and Eastern

Europe will be further applied to individual data.

As an original contribution, this different computation of import exposure is matched

with individual fertility decisions. Fertility behaviour is hereby measured by new birth

events within households, a dichotomous variable capturing the probability of having a

newborn. This probability is based on the observed birth event of a child in a household

where at least one parent was employed in manufacturing for at least one year during the

panel period 1995-2016. The import exposure measure is formulated as follows:

IE jkt = E jkt/E jt ∗Mkt/Ekt (2.1)

E jkt is the number of employees working in region j and industry k at time t, while E jt is

the yearly number of employees working in region j. Mkt is the yearly import value for an

industry k as mapped from SITC Rev. 3 to NACE Rev. 1. 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 and

separately to EE imports for employees working in region j and industry k at time t.

7Reasons for having this variation have been exposed in the previous chapter.
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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.

Import exposure is calculated for China and separately for Eastern Europe as in equation

(2.1). The Eastern European countries considered in the computation of the EE exposure

measure are Poland, Hungary, the Czech Republic, Slovakia and Romania8.

Moreover, equation (2.1) is instrumented with a measure of exposure that is computed

using Chinese and EE imports into three high-income countries, i.e. Australia, Canada

and Japan. The countries in the instrument group were chosen such that the instrument

would capture the supply-driven variation in rising import competition, as China and

Eastern Europe increased trade with the world following their transition from a centrally

planned economy to a decentralised market economy. This transition is concomitant with

the years considered in this panel. Instrumenting for import competition from China and

Eastern Europe is performed as per the following equation:

INSTjkt = E jkt−1/E jt−1 ∗Mk
A
t

U S/CAN/JPN/Ekt−1 (2.2)

A separate instrument measure is built for each of China and Eastern Europe. Equation

(2.2) uses lagged industry and regional employment levels to mitigate against any shocks

which simultaneously impact on the country’s imports and regional performance vari-

ables9.

In sum, since unobserved demand shocks may increase imports simultaneously with the

probability of having children in Germany, the instruments isolate the exogenous variation

in the supply-driven component of imports from China and EE.

3.2 Data

Figure 2.1 shows the upward trend in Germany’s imports from China and Eastern Europe

since mid-1990s. Imports from both China and EE fell during the great recession, yet

they picked up shortly after the crisis to exceed pre-crisis levels. Imports from China

8As mentioned previously, these countries form a geographical corridor and share a similar history.
9As explained in Section 3.2. of the first chapter, five-year lagged employment values are used for

Australia, while ten-year lags were used for Canada and Japan. Section 4.5 in the previous chapter details
the specifics of how the lagged employment levels are used in the construction of the instruments.
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since 2014 have decreased due to sanctions and tariffs imposed. EE imports amass five

countries, and Poland and the Czech Republic are the main source of import competition

in Germany, as they alone make up much of the imports to levels which are similar to

those from China.

3.2.1 Data Sources

Data on German individuals are sourced from the German Socio-Economic Panel (GSOEP),

and individuals’ industries of employment come coded as NACE Rev. 1. Import data

come from the UN Comtrade Database and the OECD Structural Analysis Database,

which have been sourced in the form of SITC Rev. 3 manufacturing goods. Import data

were mapped from SITC Rev. 3 to NACE Rev. 1 in order to be matched with individual

data10.

Annual state-level employment numbers (E jt) and industry-level employment (Ekt), as

well as annual statistics of employees working in state j and industry k (E jkt) are sourced

from Eurostat and the Federal Statistical Office of Germany (Destatis). The time window

is 1995 throughout to 2016. On the other hand, the industry-related figures Ekt and E jkt

were retrieved from the European Commission’s Structural Business Statistics database.

In the latter case, industry-related figures came coded as both NACE Rev. 1 and NACE

Rev. 2, and this necessitated further checks of consistency in the data. Sections 4.2-4.5 in

the previous chapter give specific details on data and associated challenges.

3.2.2 Final Sample

The final sample contains 39,666 observations corresponding to 6,440 individuals who

are observed on average for 9 years and who belong to 5,892 households. Individuals are

aged between 17-50 when first observed in the panel (i.e. reproductive 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

manufacturing industry, or (3) have entered either the service sector or non-employment.

10The mapping was performed to obtain the two separate import exposure measures (China and EE) as
well as for their instruments, for every country in the EE group and for every country in the instrument
group.
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Moreover, the industry of employment for those that in a given year no longer work

in a manufacturing industry (i.e. went out of manufacturing) was rewound to their prior

manufacturing industry. Thus, workers who went out of manufacturing were given import

exposure values corresponding to their manufacturing industry and federal state of em-

ployment from the year leading to the change. The monetary values of import exposure

were left to vary year on year provided the allocation above. On the other hand, workers

who stay in manufacturing but change industries within manufacturing are given exposure

values corresponding to their current industry and state of employment, and these vary

year on year.

3.2.3 Descriptive Statistics

The dependent variable that captures individual fertility behaviour is an observed birth

event (i.e. having a newborn) 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 household, and equals 0 otherwise. The dependent

variable is estimated with a Linear Probability Model (LPM), as detailed in Section 3.3.

Table 2.1 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. The shares of men and women in the sample are 69.1% and 30.9%, respectively.

The average number years spent in education is 12 years. Most individuals in the sample

are married (i.e. 70.7%), while 15.6% are single and about 10% 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. Additionally, Table A.7 in the Ap-

pendix details the distribution of birth events for males and females and the individual’s

age at the birth event.

Tables 2.2-2.4 present statistics on import exposure. Exposure to Chinese imports is EUR

49 on average, and EUR 123 for Eastern Europe (Table 2.2). It follows that any EUR 100

increase in Chinese and, separately, EE competition will be interpreted as an increase of

1.54 and 0.67 standard deviations of the mean, respectively11. The industries that are the

most exposed to Chinese imports are high-tech and medium-high tech industries (Table

2.3), whereas the most exposed to EE competition are medium-high tech12.
11EE exposure is roughly 2.5 times higher than Chinese exposure, for it amasses five countries.
12The technological intensity by occupation is set by the European Commission (Eurostat, 2018d).
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3.3 Empirical Specification

The effect of import competition on individual fertility decisions is estimated with a

Linear Probability Model (LPM) using the following specification:

birthi jkt = αi +αt +β1 ∗ IE jkt + Iitγ +Ektδ +S jtτ + εi jkt (2.3)

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. Measures of exposure to

Chinese and EE imports are defined as in equation (2.1), and the coefficient on import

exposure estimates the causal effect on individual fertility upon rising import exposure to

China and to EE, respectively, at jkt level. Since there are differences in fertility behaviour

across individuals and years, individual and year fixed effects are included so as to absorb

unobserved shocks. I, E and S are vectors of controls for individual, industry and state

characteristics, and an error term is included also (εi jkt).

Time-invariant differences in fertility between individuals are absorbed by the individual

fixed effects. The specification allows to exploit the within-individual changes in fertility

behaviour while controlling for shocks in different time periods. Vectors of control vari-

ables include individual, industry and state time-varying observable characteristics. The

model is thus identified by changes in import penetration over time.

As for the first stage in the IV estimation, import exposure for each of China and EE

is instrumented with a variable constructed as in equation (2.2) correspondingly. The in-

strument 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.
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4 Results

Table 2.5 reports coefficient point estimates of baseline equation (2.3) for Chinese import

exposure. In column (1), the OLS coefficient on import exposure is strongly significant

when individual fixed effects and the full set of controls are included. The estimates give

a 1.9 percentage points decrease in an individual’s probability of having a newborn upon

increasing competition from Chinese imports by EUR 10013.

Furthermore, when including time effects in an OLS estimation (column 2), the effect

on birth stays negative but it becomes insignificantly different from zero. In other words,

in an OLS setting, controlling for shocks in different time periods has no explanatory

power in terms of individual fertility. That is, the within-year variation cannot explain

the effect on individual fertility. With a dichotomous dependent variable that is observed

sporadically, such as a birth event, absorbing unobservable time shocks would not be of

much help in an OLS estimation. In such a context, most controls would be absorbed into

fixed effects since they exhibit low time variation, hence it is likely that individual fixed

effects and time dummies capture all variation in the data, leaving nothing to be explained.

Columns (3)-(5) estimate the baseline specification in equation (3) by a fixed-effects

instrumental variable regression (FEIV, or FE2SLS). With individual controls and individ-

ual fixed effects, the probability of having a newborn decreases by 1.3 percentage points

from a EUR 100 increase in Chinese import competition (column 3). When adding further

industry and state controls, the effect remains negative and becomes more significant,

giving a 1.6 percentage points decrease in fertility (column 4).

The final specification of the baseline model is presented in Table 2.5, column (5), which

further includes year fixed effects in addition to the individual fixed effects and all con-

trols, focusing thus on time variation within individual while leveraging an individual’s

state and industry variation. The coefficient stays negative, has the same size as in column

(4) and is significant at 5%.

Table 2.5 also reports first stage statistics and robust standard errors, as well as KP F-tests

which are indicative of a strong instrument for Chinese import competition. Additionally,

all specifications allow standard errors to be correlated between workers within the same

industry and state.

13A hundred euro increase is within 1.54 standard deviations of the mean.
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Similarly, Table 2.6 shows results of EE import competition on individual fertility. Columns

(1) and (2) show estimates from an OLS regression with the specification in equation (2.3).

As in China’s case, OLS estimates are negative also for EE import exposure. Further

along, fixed-effects IV estimates in columns (3)-(5) exhibit a stronger effect from EE

competition than from China. The final specification in column (5) gives that a EUR 100

increase in EE import exposure lowers individual fertility by 2 percentage points14.

4.1 Robustness

This section performs several checks which suggest that baseline coefficients are robust.

Table 2.7 summarises the robustness checks performed. Panel (a) adds state effects to the

baseline specification. Coefficient point estimates in Tables 2.5-2.6 do not change, indi-

cating that within-state variation does not influence changes in fertility across individuals

employed in industry k and state j at time t.

Panel (b) adds industry fixed effects to the baseline equation, thus focusing on within-

industry variation over time for the same individual. The effects on fertility remain nega-

tive, although not significantly different from zero for Chinese import competition15 and

only weakly significant for EE competition. This suggests that most explanatory power

in fertility behaviour comes from the between-industry variation, which is seemingly rel-

evant for the probability of having children. Within reason, individuals may be choosing

those industries that make child rearing easier, for various reasons and in line with their

preferences.

Panel (c) in Table 2.7 adds individual-industry fixed effects. In this case, the coefficient of

interest is identified from the time variation and the geographical variation in individual

fertility decisions (i.e. the realisation of a birth event) and import exposure with its instru-

ment for a given manufacturing worker while employed in the same industry. Remarkably,

for workers staying in the same industries, the probability of having children decreases

by 3.1 percentage points, roughly double the baseline effect.

14Notably, adding time effects in column (5) lowers the total effect of EE competition from 2.7 p.p. to
2.0 p.p. This shows that time effects purged any unobserved simultaneous time shocks and the effect is
such that the within-year variation still explains the variation in individual fertility behaviour at a 5% level
of significance, conditional on individual, industry and state characteristics.

15Coefficient on IE China loses significance, with p-value=0.12.
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This section performs a further check to show that the effect in the baseline is not driven

by individuals who may be more susceptible to union disruption (i.e. individuals who

change marital status from married to divorced), and who would therefore compromise

on their probability to have children. Here, the sample is restricted on the individuals who

enter the panel as ‘married’ and stay married until exit and those who enter as ‘other than

married’ (e.g. single, divorced, separated) and possibly change their marital status before

exit or remain as such.

Results in Table 2.7, panel (d) show that the effect on the probability of having a newborn

remains negative and slightly increases in size. Therefore, these findings indicate that the

effect would be driven by the bulk of individuals who would theoretically be more likely

to have children, i.e. those who are in marital unions for the entire period they participate

in the panel, or individuals who enter the panel as single and possibly marry before exiting

the panel.

4.2 Heterogeneity

In Tables 2.8 and 2.9, import exposure is interacted with a series of dummies for female,

education level, part-time irregular worker dummy, short and long tenure with current

employer and various levels of technological intensity according to the industry of work,

e.g. medium-low, medium-high and high technology (Eurostat, 2018d).

The coefficient on Chinese import competition stays negative and significant across all

subgroups of individuals (Table 2.8). Most interestingly, the effect is larger for individuals

in high-tech industries by almost a half on its baseline estimate16 on increasing import

competition from China by EUR 100.

As for competition from EE, estimates in Table 2.9 are similar to those in the baseline,

indicating that a EUR 100 increase in import exposure decreases individual fertility by

2 percentage points, roughly. The strongest effect is found for medium-low technology

workers, whose fertility goes down by 3.1 percentage points upon a EUR 100 increase in

exposure to EE imports. Regressions in both Tables 2.8 and 2.9 include the same set of

controls as in Tables 2.5 and 2.6, column (5).

162.2 versus baseline 1.6 percentage points decrease upon rising import competition from China by EUR
100.
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5 Potential Mechanisms

Since having children is seen as an investment by couples, it would be sensible to investi-

gate how increased competition from Chinese and EE imports affects individual fertility.

This section outlines some of the mechanisms that lie behind individual childbearing de-

cisions.

First of all, since fertility decisions are highly endogenous in how they materialise for

different individuals, channels that are mostly related to an individual’s main income may

be difficult to follow. For this reason, effects of import competition on second job income

are examined here, as income from secondary employment might capture some of the

couple’s dynamics that other variables do not capture.

Table 2.10 shows that income from secondary employment decreases by EUR 88.4317

with an increase of EUR 100 in exposure to Chinese imports, but no effect is found for

EE. Similarly, rising import competition from China lowers individual satisfaction with

personal income by 2.7 percentage points, while effects of EE competition are inconclu-

sive18.

Furthermore, the probability that workers hold a short tenure of 0 to 5 years with their

current employers decreases by 2.6 percentage points only in the case of competition

from Eastern Europe. However, this does not necessarily imply that workers have more

secure jobs, especially as the first years in the panel (1995-2002) were a period of high

unemployment in Germany. These results reflect not only effects on individuals who are

unemployed but also those who become unemployed over the sample period, as detailed

in the section on the final sample.

The last mechanism examined is a variable to express employee contentment; that is,

working in an occupation for which one has trained initially, here seen as a potential

job stressor that might affect individual fertility decisions. Coefficients for both China

and Eastern Europe are negative but insignificant, although the p-value for the China

coefficient is 0.11, indicating that there may be a weakly significant effect.

17Equivalent to a 36.7% decrease on sample average of second job income.
18The coefficient point estimate on EE competition in Table 2.10 column (2) is insignificant, though his

p-value is equal to 0.11, so the effect from EE would not be significantly different from zero.
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Overall, import competition may affect fertility decisions, irrespective of the gender of

the individual, via reduced second job earnings, lower satisfaction with personal income

and shortened employment duration. Effects from Chinese competition prevail over those

from EE. However, as decisions to have children vary across individuals, currently exam-

ined effects might not fully reflect some decision factors that are gender-specific.

Since both males and females play a role in contemporary household decision-making,

it would be interesting to study what lies behind each gender’s fertility decisions in this

framework.
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6 Differences in Fertility Decisions: Inspecting the

Mechanisms for Male and Female Workers

Baseline results and the mechanisms proposed so far have provided a first glimpse into

what might drive individual fertility decisions. Consequently, in order to reveal what else

lies behind decisions to have children, this section inspects the effects obtained in the

baseline estimation by gender.

Table 2.11 investigates effects of import exposure by gender. Import exposure measures

for male and, separately, female employees are obtained by interacting import exposure

with a male dummy and a female dummy, respectively. As seen in the baseline results

(Tables 2.5-2.6), the total effect on birth is negative for both Chinese and EE competition.

When examining by gender, the effect on male workers’ fertility is in line with baseline

results and still negative, though positive for female workers.

An increase of EUR 100 in import competition from China and Eastern Europe decreases

male workers’ probability of having children by 2.8 and 3.0 percentage points, respec-

tively, while increasing it for female workers (2.3 and 2.0 percentage points for China and

EE, respectively).

All in all, these findings suggest that there is potentially a substitution effect in labour

supply for female workers upon rising import competition. This effect would imply

that female employees may associate a lower opportunity cost to working, to the extent

that the prospect of having children becomes an option and, possibly, a more rewarding

alternative.

6.1 Male Fertility: Inspecting the Mechanisms

Overall results in Table 2.12 show that the male component of import exposure nega-

tively affects the probability of having a newborn via reduced earnings and shortened

employment duration. In particular, second job earnings drop by EUR 84,9119 resulting

from a EUR 100 increase in Chinese import competition, whereas the effect of higher EE

competition on male employees’ fertility remains negative but insignificant (Table 2.12,

panel a). These findings are consistent with findings for the mechanisms involved in the

overall probability of observing a birth event from Table 2.10.

19Corresponding to 35.3% on mean second job earnings.
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Differently from Table 2.10, where no effect on employment duration was found from

China total exposure, there is now a negative effect on male employment. Specifically,

male workers’ probability of holding a longer tenure with their employers falls by 2.1,

respectively 3.3 percentage points for China and Eastern Europe.

On the one hand, higher competition from China reduces male earnings as opposed to

Eastern Europe. On the other hand, increasing EE competition has a larger effect on male

fertility behaviour than China, and this may be due to a stronger perception towards EE

competition so that male employees stick to their manufacturing industry more tightly,

yet to the same result.

In support of this, Table 2.14 investigates heterogeneous effects by gender, now adding

individual-industry fixed effects. That is, the focus is now on time variation and geo-

graphical variation for a given worker while employed in the same industry. Effects on

the fertility behaviour of male workers are much stronger for individuals employed in the

same industry, implying a decrease of 9.4 percentage points in male fertility (Table 2.14,

panel a) with higher Chinese competition20, while EE competition decreases male fertility

by 5.3 percentage points (Table 2.14, panel b).

Hence, it is worth noting hereby that results on mechanisms affecting male fertility in

Table 2.12 (i.e. reduced earnings and shorter employment duration upon higher import

exposure) parallel in point of fact (and to a large extent) the results on the fertility deci-

sions of male workers within the same industry in Table 2.14.

6.2 Female Fertility: Inspecting the Mechanisms

This section distinguishes between two parts of female import exposure, where one part

may negatively affects female fertility decisions while the second element (most predom-

inant) affects female fertility positively.

In Table 2.13 panel (a), import exposure affects female employees’ fertility negatively via

lower earnings. Rising Chinese import competition decreases female second job earnings

by EUR 126.84, corresponding to a 52.7% decrease on average income from secondary

employment. The effect on secondary income from EE competition is negative though not

20i.e. a 100 euro increase
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significant. Income from secondary employment can therefore seemingly affect female

fertility both positively and negatively.

Panel (b) in Table 2.13 shows that rising import competition from China reduces female

autonomy on the job by 2.7 percentage points21. In turn, this may imply that females

may derive lower satisfaction from work, as lower job autonomy and reduced earnings

from secondary-employment would lower the opportunity cost of work to the point where

having children would become an option. This would explain the positive effect on female

fertility (Table 2.11) which is nevertheless not as strong as that on male employees due to

mechanisms affecting male fertility presented in Table 2.12.

In addition, a parallel with Table 2.14 can be drawn also here, as with male fertility

decisions above. Table 2.14 shows that coefficients on the female component of import

exposure remain positive and robust for female workers in the same industry, although

China has a larger effect on female fertility by about a half as opposed to results for all

female workers across industries in Table 2.11.

6.3 Substitution Effect: Further Evidence on Female Fertility

This section corroborates evidence so far and gives further information. The hypothesis

of a positive effect on female fertility via lower job autonomy and reduced earnings si-

multaneously is perfectly in line with theory and evidence on female participation in the

labour market.

Fagan and Burchell (2002) note that female workers in the European Union have reduced

autonomy on the job compared to their male counterparts. Alongside, Kirmeyer and

Shirom (1986) document that women in manufacturing are over-represented in low-wage

positions that do not grant them much autonomy. Reduced job autonomy can thus affect

female fertility in part, though the effect is unclear.

As a result, since the majority of the female workers in the sample are concentrated in

low-technology industries (ergo, low-wage employment), Chapter 2 carries on to study

the effect of import exposure on the probability of having children in this subgroup.

21Coefficient estimates are not significant for Eastern Europe.
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Panel (a) in Table 2.15 shows that the effect on giving birth for a given female worker in

a low-technology industry is much larger than in the gender-specific set of effects (Table

2.11). Specifically, for female workers in low-tech industries, the probability of having

children increases by 31 and by 15 percentage points with a EUR 100 rise in import

competition from China and Eastern Europe, respectively.

Accordingly, panel (b) backs up the results above and finds a large decline in hourly wage

for female workers in low-tech industries. Upon rising exposure in the female component

of import competition by EUR 100, hourly wage declines by EUR 9.23 (i.e. 55.5% of

mean hourly wage) with Chinese competition, and respectively declines by EUR 3.70

(i.e. 22.3% on mean wage per hour) with EE competition.

Therefore, the results point to a substitution effect in labour supply for female workers

in low-technology industries, whose opportunity cost is lower and the prospect of hav-

ing children possibly becomes a more rewarding alternative. As Brewster and Rindfuss

(2000) emphasise, women labour force participation has been traditionally less stable,

and fertility decisions do not imply solely childbearing but also child rearing (i.e. the act

of bringing up children). The latter may be particularly difficult in roles where work and

personal decisions are incompatible, yet role incompatibility depends highly on institu-

tional factors characteristic to the country.

Although Germany has a strong commitment towards families, backed by child and hous-

ing allowances along with generous maternal leave packages, 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 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 affect their employment and economic opportunities.

70



7 Conclusion

Chapter 2 studies the effect of globalisation, understood as import penetration, on individ-

ual fertility decisions. Data on individuals come from the German Socio-Economic Panel

(GSOEP) and are matched with monetary measures of exposure to Chinese and Eastern

European imports based on the industry and state of employment of every individual in the

panel period 1995-2016. Yearly exposure measures are computed for 22 manufacturing

industries and 16 federal states for competition from China, and separately for Eastern

Europe which amasses five countries. The resulting values of exposure vary by industry,

state and year, and are instrumented with measures of Chinese and EE import penetration

into other high-income countries.

Baseline results show a negative effect on individual fertility due to rising import com-

petition. The effects are robust and consistent across different subgroups of individuals

and remain negative. As for mechanisms potentially driving these effects, findings show

that import penetration affects individual fertility via reduced income from secondary em-

ployment, lower satisfaction with personal income and shortened employment duration,

and that effects of Chinese competition prevail.

In further linking import exposure to individual fertility, the analysis proceeds by looking

at effects of import exposure by gender. The rationale is that some decisional aspects of

fertility might be gender-specific. Accordingly, results indicate that import exposure to

China and EE negatively affects male fertility, whereas the effect on female workers is

positive.

Furthermore, the chapter inspects the different mechanisms that underlie female and male

fertility decisions as related to import exposure. On the one hand, findings show that

higher import exposure negatively affects male workers’ probability of having children

via reduced earnings and employment duration. Effects are larger for male workers who

stick to the same industry of employment.

On the other hand, rising import competition affects female fertility decisions via reduced

earnings and lower autonomy, though positively. In support of this, evidence that female

workers are concentrated in low-wage and low-autonomy positions is provided. It is

shown that less job autonomy and reduced earnings might determine women to reconsider

their opportunity cost of work, now lower, so that having children would become a more
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rewarding alternative (i.e. substitution effect).

Summing up, this chapter offers the first GSOEP-based evidence on gender-specific fer-

tility behaviour in the context of import penetration and globalisation. Since the final

sample includes individuals who were employed in manufacturing at least once during

the panel period (irrespective of their destinations thereafter), the effects summarised in

the course of the chapter cannot be generalised to women not participating in the labour

market but refer to employed women.

Fertility decisions do not encompass solely childbearing but also the act of bringing up

children. Where incompatibility between work and family is perceived, generous welfare

cannot entirely make up for lost economic opportunities, especially as increased import

competition poses additional pressure on the financial security of individuals.

A full comprehension of gender dynamics would require an enhanced understanding of

what determines fertility behaviour in a globalising world. A less obvious implication

in the course of the analysis is gender polarisation. The effective functioning of social

groups with regard to building better relationships, sharing a sense of identity, common

values and cooperation is what defines social capital. By means of globalisation, gender

polarisation adds a distinct level of complexity which poses challenges in continuing the

process of social capital formation.

In conclusion, social policy which aims at protecting and enhancing social capital must

cultivate social norms centred around inclusion, response, accountability, virtue and indi-

viduality. Thus, social policy will contribute effectively to close the gender gap eventually.
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Figure 2.1: Germany’s Imports from China and Eastern Europe

Source: Author’s computations based on import data from UN Comtrade

Figure 2.2: Age of Individual at Birth Event

Source: Author’s computations based on final sample in Chapter 2
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Table 2.1: Descriptive Statistics on Individual-Level Variables
Variable Mean Std. Dev. N

Birth event within HH 0.044 0.204 39666
Age of Individual 39.306 6.925 39666
Age of Individual at Birth Event 33.657 5.103 1734
Male 0.691 0.462 39666
Female 0.309 0.462 39666
Number of Years of Education 12.137 2.536 39666
German National 0.883 0.322 39666
Number of Persons in HH 3.171 1.301 39666
Number of Children in HH 1.089 1.083 39666
College Degree 0.176 0.38 39666
High School Degree 0.699 0.458 39666
Less Than High School Degree 0.125 0.331 39666
Married 0.707 0.455 39666
Single 0.156 0.363 39666
Divorced 0.069 0.253 39666
Separated 0.022 0.147 39666
Widowed 0.004 0.064 39666
East Germany 0.162 0.368 39666
Employed Full Time 0.856 0.351 39666
Employed Part Time Regular 0.11 0.312 39666
Employed Part Time Irregular 0.031 0.174 39666
Employed in Vocational Training 0.002 0.049 39666
Years at Current Employer 9.646 8.045 39633
Annual Work Hours of Individual 2085.705 645.717 39666
Hourly Wage 16.619 10.776 39666
Individual Labor Earnings 34953.858 24453.464 39666
Income from Secondary Employment 240.857 1494.569 39666
Income from Self-Employment 2109.341 11826.407 39666
Unemployment Benefit 101.61 779.458 39666
Maternity Benefit 38.584 509.439 39666
Child Allowance 2257.966 2223.692 39666
Housing Benefit 40.552 298.616 39666
HH Labor Income 52906.796 32359.745 39666
HH Imputed Rent 1284.147 2556.185 39666
Total HH Taxes 18643.695 15340.31 39666

Table 2.2: Descriptive Statistics on Import Exposure (EUR)
Variable Mean Std. Dev. Min. Max. Obs.

Exposure to Chinese Imports 49 65 0 841 39666
Exposure to EE Imports 123 150 0 1080 39666
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Table 2.3: Descriptive Statistics on Chinese Import Exposure
Industries with the lowest import exposure per worker (j,k,t) Value (EUR)
16 Manuf. of Tobacco 0.2
23 Manuf. of Coke, Refined Petroleum Prod, Nuclear Fuel 8.68
22 Publishing, Printing and Reproduction of Recorded Media 9.28
21 Manuf. of Pulp, Paper and Paper Products 9.77
20 Manuf. of Wood Products (Exc. Furniture) 25.70
j=region, k=industry, t=time
Industries with the highest import exposure per worker (j,k,t) Value (EUR)
18 Manuf. of Wearing Apparel; Dressing And Dyeing Of Fur 266.45
31 Manuf. Electrical Machinery And Apparatus NEC 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
j=region, k=industry, t=time Obs. 39666

Table 2.4: Descriptive Statistics on EE Import Exposure
Industries with the lowest import exposure per worker (j,k,t) Value (EUR)
16 Manuf. of Tobacco 6.66
22 Publishing, Printing and Reproduction of Recorded Media 20.11
23 Manuf. of Coke, Refined Petroleum Prod, Nuclear Fuel 24.19
30 Manuf. Office Machinery And Computers 38.62
19 Tanning, Dressing of Leather, Luggage, Footwear 53.84
j=region, k=industry, t=time
Industries with the highest import exposure per worker (j,k,t) Value (EUR)
24 Manuf. of Chemicals and Chemical Products 344.96
31 Manuf. Electrical Machinery And Apparatus NEC 455.98
29 Manuf. of Machinery And Equipment n.e.c. 495.34
27 Manuf. of Basic Metals 846.91
34 Manuf. Motor Vehicles, Trailers And Semi-trailers 1079.81
j=region, k=industry, t=time Obs. 39666
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Table 2.5: Baseline Estimates - Individual Fertility and Exposure to Chinese Imports
(1) (2) (3) (4) (5)

IE China -0.019∗∗∗ -0.001 -0.013∗ -0.016∗∗ -0.016∗∗

[0.003] [0.004] [0.007] [0.007] [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 effects yes yes yes yes yes
Year effects no yes no no yes

Observations 39666 39666 39664 39664 39664

First-stage results 0.047∗∗∗ 0.051∗∗∗ 0.047∗∗∗

[0.0008] [0.0009] [0.0008]

Kleibergen-Paap F-statistic 3579.6 3458.4 3161.6

* p<0.10, ** p<0.05, *** p<0.01

The dependent variable is birth, i.e. 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.
Individual controls include age squared, years of education, dummies for education level,
marital status and nationality (if German national or foreign national).
Industry and state controls include the share of employment in manufacturing by industry,
the number of workers engaged by manufacturing industry and the share of manufacturing
workers by state of employment.
OLS estimates in col. (1) include the full set of controls as in col. (5), except for time effects.
Estimations in cols. (2) and (5) add time dummies.

We allow standard errors to be correlated between workers within the same
industry and state. Robust standard errors reported in brackets.
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Table 2.6: Baseline Estimates - Individual Fertility and Exposure to EE Imports
(1) (2) (3) (4) (5)

IE Eastern Europe -0.019∗∗∗ -0.003 -0.020*** -0.027*** -0.020∗∗

[0.002] [0.002] [0.007] [0.045] [0.009]

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 effects yes yes yes yes yes
Year effects no yes no no yes

Observations 39666 39666 39666 39666 39666

First-stage results 0.739∗∗∗ 0.650∗∗∗ 0.640∗∗∗

[0.027] [0.027] [0.027]

Kleibergen-Paap F-statistic 755.0 579.8 545.7

* p<0.10, ** p<0.05, *** p<0.01

The dependent variable is birth, i.e. a dichotomous variable which gives value 1 if there is
a birth event within a household in a certain year, or zero otherwise.
IE EE is the yearly monetary exposure (measured in hundreds) to Eastern European imports
for an employee working in region j industry k at time t.
Individual controls include age squared, years of education, dummies for education level,
marital status and nationality (if German national or foreign national).
Industry and state controls include the share of employment in manufacturing by industry,
the number of workers engaged by manufacturing industry and the share of manufacturing
workers by state of employment.
OLS estimates in col. (1) include the full set of controls as in col. (5), except for time effects.
When time dummies are included, the OLS coefficient point estimates in (2) are not
significantly different from zero, although close to the 10% threshold (p-value=0.13).
Estimations in cols. (2) and (5) add time dummies.

We allow standard errors to be correlated between workers within the same
industry and state. Robust standard errors reported in brackets.
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Table 2.7: Robustness Checks

Coeff. Std. Error KP F-stat First stage Obs.

(a) Adding state effects
IE China -0.016∗∗ 0.008 3142.0 0.047∗∗∗ 39664
IE EE -0.020∗∗ 0.009 536.0 0.633∗∗∗ 39666

(b) Adding industry effects
IE China -0.015 0.010 4021.0 0.039∗∗∗ 39664
IE EE -0.014∗ 0.008 1222.5 0.719∗∗∗ 39666

(c) Individual-industry fixed effects
IE China -0.031∗∗ 0.015 1942.0 0.031∗∗∗ 38605
IE EE -0.031∗∗ 0.014 823.2 0.554∗∗∗ 38607

(d) Change of marital status
IE China -0.017∗∗ 0.008 3017.2 0.047∗∗∗ 37613
IE EE -0.021∗∗ 0.009 525.0 0.640∗∗∗ 37615

* p<0.10, ** p<0.05, *** p<0.01

The dependent variable is birth, i.e. 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) adds state effects. The coefficient point estimates do not change.
Panel (b) adds industry effects. The coefficients remain negative, yet not significantly
different from zero for Chinese import exposure, and weakly significant for EE exposure.
This suggests that between-industry variation is relevant for the probability of having
children, as individuals may be choosing those industries that make child rearing easier
for various reasons.
Panel (c) further adds individual-industry fixed effects. The effect is much larger.
To show that the effect is not driven by union disruption, panel (d) restricts the sample on
individuals who enter the panel as married and remain so at the exit, as well as individuals
who enter as single/divorced/separated and change status. Coefficients are robust. We
allow st. errors to be correlated between workers within the same industry and state.
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Table 2.8: Heterogeneity - China

(1) (2) (3) (4) (5) (6) (7)
IE CHN -0.015∗ -0.016∗∗ -0.016∗∗ -0.018∗∗ -0.018∗∗ -0.022∗∗∗ -0.025∗∗

[0.008] [0.008] [0.008] [0.008] [0.008] [0.009] [0.011]
IE x Ed.(<HS) -0.019 -0.017

[0.016] [0.016]
IE x Part Time Irreg. 0.030 0.031

[0.022] [0.021]
IE x Ten 0-5 yrs. -0.0001 0.0001

[0.009] [0.010]
IE x Ten 11-20 yrs. 0.006 0.008

[0.009] [0.009]
IE x Medlow Tech -0.006 -0.002

[0.020] [0.020]
IE x High Tech 0.032 ∗∗∗ 0.033∗∗∗

[0.010] [0.011]
Dummy < HS -0.019 -0.021

[0.023] [0.023]
Dummy PT irreg. -0.030∗∗ -0.032∗∗

[0.014] [0.014]
Dummy 0-5 -0.003 -0.004

[0.006] [0.006]
Dummy 11-20 -0.008 -0.009∗

[0.005] [0.005]
Dummy med-low tech -0.004 -0.006

[0.009] [0.009]
Dummy high tech -0.020 -0.022

[0.014] [0.014]

Obs. 39664 39664 39626 39626 39664 39664 39626

KP F-stat 1512.3 52.6 1112.4 1535.2 807.6 2408.9 188.9

The dependent variable is birth, equal to 1 if there is a birth event within a HH 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), PT 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 5, column (5). The coefficients
reported are estimated by FEIV. Standard errors are clustered at industry-state level.
Robust standard errors reported in brackets.
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Table 2.9: Heterogeneity - Eastern Europe

(1) (2) (3) (4) (5) (6) (7)
IE EE -0.020∗∗ -0.020∗∗ -0.021∗∗ -0.022∗∗ -0.031∗∗ -0.018∗∗ -0.031∗∗

[0.009] [0.009] [0.009] [0.010] [0.013] [0.009] [0.014]
IE x Ed.(<HS) -0.005 -0.005

[0.011] [0.012]
IE x Part Time Irreg. 0.013 0.015

[0.010] [0.010]
IE x Ten 0-5 yrs. 0.002 0.004

[0.007] [0.008]
IE x Ten 11-20 yrs. 0.005 0.007

[0.006] [0.007]
IE x Medlow Tech -0.004 -0.0009

[0.008] [0.008]
IE x High Tech 0.085 ∗ 0.087∗

[0.052] [0.053]
Dummy < HS -0.030∗∗ -0.018

[0.015] [0.024]
Dummy PT irreg. -0.027∗∗ -0.031∗∗

[0.013] [0.012]
Dummy 0-5 -0.005 -0.008

[0.009] [0.009]
Dummy 11-20 -0.011 -0.015∗

[0.008] [0.009]
Dummy med-low tech -0.025∗∗ -0.027∗∗

[0.013] [0.014]
Dummy high tech -0.052∗∗ -0.067∗∗∗

[0.024] [0.025]

Obs. 39666 39666 39628 39628 39666 39666 39628

KP F-stat 271.2 274.1 274.4 266.3 142.7 289.3 42.5

The dependent variable is birth, equal to 1 if there is a birth event within a HH in a certain year.
IE EE is the monetary exposure to Eastern European 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), PT 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 2.6, column (5). The coefficients
reported are estimated by FEIV. Standard errors are clustered at industry-state level.
Robust standard errors reported in brackets.
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Table 2.10: Potential Mechanisms

Second job income Income satisfaction Tenure Job stressor
(1) (2) (3) (4)

(a) IE China
Coeff. -88.43∗∗ -0.027∗∗ -0.008 -0.017

[44.25] [0.013] [0.012] [0.011]

KP F-stat 3163.9 2090.4 3154.8 3145.1

First stage 0.047∗∗∗ 0.045∗∗∗ 0.047∗∗∗ 0.047∗∗∗

[0.0008] [0.001] [0.0008] [0.0008]

Obs. 39664 25913 39626 39482

(b) IE Eastern Europe
Coeff. -61.72 -0.027 -0.026∗ -0.015

[54.62] [0.017] [0.014] [0.013]

KP F-stat 549.8 311.9 545.0 537.1

First stage 0.642∗∗∗ 0.542∗∗∗ 0.640∗∗∗ 0.639∗∗∗

[0.027] [0.031] [0.027] [0.028]

Obs. 39666 25915 39628 39484
* p<0.10, ** p<0.05, *** p<0.01

The dependent variables are columns (1)-(4) on the RHS. Panels (a) and (b) report the coefficient on
import exposure for China and separately for EE.

In col. (1), second job income is the monetary value reported by individuals. Col. (2) reports results for
a dichotomous variable which equals 1 if the individual rates satisfaction with his personal income with
any score from 6 to 10, and equals 0 if the score is 0-5. Col. (3) is a dichotomous variable which equals
to 1 if the individual has been employed with their current employer for 0-5 years, and 0 otherwise.
Col. (4) gives the estimates for a dichotomous variable standing for whether the individual is working in
an occupation for which he has trained initially.

Second job income decreases upon rising import competition from China, but not from EE.
Individual satisfaction with personal income decreases by 2.7 p.p., yet results from EE are inconclusive
(p-value=0.11). The probability of a short tenure decreases by 2.6% upon rising EE import competition
but this does not necessarily mean individuals are better off, especially since 1995-2002 was a period of
high unemployment in Germany. Coefficients in col. (4) are negative in size but insignificant, although
the p-value for the China coefficient is 0.11, indicating that there may be a weakly significant effect.
The regression is estimated by FEIV. Standard errors are clustered at industry-state level.
First-stage results are shown. Robust standard errors reported in brackets.
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Table 2.11: Gender-Specific Effects: Male and Female Import Exposure

Coeff. Std. Error KP F-stat Obs.

(a) China
Total import exposure -0.016∗∗ 0.008 3161.6 39664
Male component -0.028∗∗∗ 0.009 2783.4 39664
Female component 0.023∗∗∗ 0.008 912.8 39664

(b) Eastern Europe
Total import exposure -0.020∗∗ 0.009 545.7 39666
Male component -0.030∗∗∗ 0.010 546.5 39666
Female component 0.020∗∗∗ 0.007 238.0 39666

* p<0.10, ** p<0.05, *** p<0.01

The dependent variable is birth, i.e. 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 total Chinese import exposure, with its male and female components.
Panel (b) gives total exposure to EE imports, with its male and female components.
Regressions include the full set of controls as in col. (5), Tables 2.5 and 2.6.
When it comes to gender-specific effects, the effect is much larger for men, and males are
driving the total effect. The effect is positive for female workers.
This may be due to a lower opportunity cost of work.

We allow standard errors to be correlated between workers within the same
industry and state. Robust standard errors are reported.
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Table 2.12: Males: Inspecting the Mechanism of Fertility Decisions

Coeff. Std. Error KP F-stat Obs.

(a) Second job income
Male component for China exposure -84.91∗ 48.76 2843.4 39664
Male component for EE exposure -29.23 57.22 546.5 39666

(b) Tenure
Male component for China exposure -0.021∗ 0.012 2776.8 39626
Male component for EE exposure -0.033∗∗ 0.014 545.9 39628

* p<0.10, ** p<0.05, *** p<0.01

The dependent variables in panels (a) and (b) are second job income (EUR) and
employment duration (tenure), respectively.

The main independent variable (endogenous) is the male component of import
exposure (measured in hundreds) for an employee working in region j industry k
at time t. This is instrumented as equation (2.2) for China and separately for EE.
Results show decreased male earnings from a second job upon rising Chinese
import exposure but not for EE. Also, there is lower employment duration
because of both Chinese and EE competition. These findings are consistent
with the coefficient estimates in Table 2.10. Differently from Table 10, where no
effect on employment duration was found from China total exposure, there is
now a negative effect on male employment when decomposed.
Regressions include the full set of controls as in col. (5), Tables 2.5-2.6.

We allow standard errors to be correlated between workers within the same
industry and state. Robust standard errors are reported.
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Table 2.13: Females: Inspecting the Mechanism of Fertility Decisions

Coeff. Std. Error KP F-stat Obs.

(a) Second job income
Female component for China exposure -126.84∗ 73.95 912.8 39664
Female component for EE exposure -80.59 63.62 238.0 39666

(b) Autonomy on the job
Female component for China exposure -0.027∗∗ 0.013 940.0 39601
Female component for EE exposure -0.012 0.011 260.8 39603

* p<0.10, ** p<0.05, *** p<0.01

The dependent variables in panels (a) and (b) are second job income (EUR) and
autonomy on the job, respectively.

The main independent variable (endogenous) is the female component of import
exposure (measured in hundreds) for an employee working in region j industry k
at time t. This is instrumented as equation (2.2) for China and separately for EE.
Results show decreased female earnings from a second job upon rising Chinese
import exposure but not for EE. Notably, the effects are stronger than for males
(Table 2.12). In panel (b), women seem to have lower autonomy on the job upon
rising competition from China only. These findings would imply that females
would derive lower satisfaction from work, as lower autonomy on the job and
and decreased second job earnings would lower the opportunity cost of work to
the point where having children would become an option. This would explain the
positive effect of the female exposure component on birth (Table 2.11) but this does
not offset the negative effect of the male component due to mechanisms presented
in Table 2.12. As a result, the total effect on birth (Tables 2.5 and 2.6) is negative.
Regressions include the full set of controls as in col. (5), Tables 2.5-2.6.

We allow standard errors to be correlated between workers within the same
industry and state. Robust standard errors are reported.
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Table 2.14: Within individual-industry variation

Coeff. Std. Error KP F-stat Obs.

Individual-industry FEs

(a) China
Total import exposure -0.031∗∗ 0.015 1941.9 38605
Male component -0.094∗∗∗ 0.037 481.8 38605
Female component 0.034∗∗∗ 0.013 609.4 38605

(b) Eastern Europe
Total import exposure -0.031∗∗ 0.014 823.2 38607
Male component -0.053∗∗ 0.027 196.7 38607
Female component 0.020∗∗∗ 0.010 232.7 38607

* p<0.10, ** p<0.05, *** p<0.01

The dependent variable is birth, i.e. 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 total Chinese import exposure, with its male and female components.
Panel (b) gives total exposure to EE imports, with its male and female components.
Regressions include the full set of controls as in col. (5), Tables 2.5 and 2.6.
When decomposed, efffects are much larger for men compared to the baseline
decomposition results in Table 2.11, thus males are driving the total effect.
Compared to Table 2.11, the effect is much larger for female workers with Chinese
exposure, while the effect of EE exposure stays the same. Coefficients on both
female components (China and EE) are positive. Again, this may be due to a lower
opportunity cost of work.

We allow standard errors to be correlated between workers within the same
industry and state. Robust standard errors are reported.
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Table 2.15: Substitution Effect: Giving birth becomes an option

Coeff. Std. Error KP F-stat Obs.

Women in low technology industries

(a) Birth event
Female component for China exposure 0.310∗∗∗ 0.116 51.5 31770
Female component for EE exposure 0.131∗∗∗ 0.034 1154.0 31772

(b) Hourly wage
Female component for China exposure -9.23∗∗∗ 2.95 78.6 31770
Female component for EE exposure -3.70∗∗∗ 0.877 1433.3 31772

* p<0.10, ** p<0.05, *** p<0.01

This step restricts the sample on the women who work in low technology industries and
who make up the majority of total females (36% of the 12,274 women in the sample).

The dependent variables in panel (a) is birth, where birth equal to 1 if there is a birth event
within a household in a certain year. Coefficient estimates show a much larger effect than
in the baseline decomposition of the total effect of exposure (Table 2.11).

In panel (b), hourly wage is the dependent variable and results show a decline of EUR 9.23
(i.e. 55.5% on sample hourly wage average) with rising competition from China and,
respectively, a EUR 3.70 decrease (i.e. 22.3% on sample average) due to rising import
competition from EE. Both panels use the same specification as in col. 5, Tables 2.5-2.6.

The main independent variable (endogenous) is the female component of import exposure
(measured in hundreds) for an employee working in region j industry k at time t.
This is instrumented as equation (2.2) for China and separately for EE.

As hinted before, with a lower opportunity cost of work, these findings would imply that
giving birth would become an option for women in low tech industries (the majority of
all females in the sample).

Regressions include the full set of controls as in col. (5), Tables 2.5-2.6. We allow standard
errors to be correlated between workers within the same industry and state.
Robust standard errors are reported.
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Figure A.1: The Consumption Effect of a Tariff

The equilibrium without trade is given by the domestic price P and quantity Q.
When the country starts trading freely, domestic consumers will buy at the world
supply price ’P before tariff’. Domestic demand is at Q2 and the quantity supplied
domestically is Q1. The difference between Q2 and Q1 is satisfied by imports.
After imposing a tariff, consumers will buy at ’P after tariff’ and domestic demand
will drop to Q4, of which Q3 is supplied domestically. Imports will drop and
domestic demand will now be met by the segment Q3-Q4.
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Table A.1: The States of Germany

[1] Schleswig-Holstein

[2] Hamburg

[3] Lower Saxony

[4] Bremen

[5] North-Rhine-Westfalia

[6] Hessen

[7] Rheinland-Pfalz

[8] Baden-Wuerttemberg

[9] [Bavaria]

[10] Saarland

[11] Berlin

[12] Brandenburg

[13] Mecklenburgh-Vorpommern

[14] Saxony

[15] Saxony-Anhalt

[16] Thuringia
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Table A.2: 2-Digit NACE Industry Individual Statistics

Industry Observations
[15] Manuf Food Products And Beverages 4,517
[16] Manuf Tobacco Products 13
[17] Manuf Textiles 1,266
[18] Manuf Wearing Apparel; Dressing And Dyeing Of Fur 437
[19] Tanning, Dressing Of Leather; Manuf Luggage, Footwear 138
[20] Manuf Wood Products, Except Furniture 1,154
[21] Manuf Pulp, Paper And Paper Products 966
[22] Publishing, Printing And Reproduction Of Recorded Media 2,916
[23] Manuf Coke, Refined Petroleum Prod, Nuclear Fuel 115
[24] Manuf Chemicals And Chemical Products 5,595
[25] Manuf Rubber And Plastic Products 1,771
[26] Manuf Other Non-metallic Mineral Products 1,452
[27] Manuf Basic Metals 1,354
[28] Manuf Fabricated Metal Prod., Ex. Machinery And Equip 10,084
[29] Manuf Machinery And Equipment NEC 6,360
[30] Manuf Office Machinery And Computers 174
[31] Manuf Electrical Machinery And Apparatus NEC 5,499
[32] Manuf Radio, Television And Communication Equipment 1,280
[33] Manuf Medical, Precision And Optical Instruments 1,981
[34] Manuf Motor Vehicles, Trailers And Semi-trailers 7,327
[35] Manuf Other Transport Equipment 796
[36] Manuf Furniture; Manufacturing NEC 1,442
Total 56,637
Source: Based on final sample in Chapter 1
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Table A.3: 2-Digit NACE Rev. 2 Industries of Occupation

Industry
[10] Manuf Food Products
[11] Manuf of Beverages
[12] Manuf Tobacco Products
[13] Manuf Textiles
[14] Manuf Wearing Apparel; Dressing And Dyeing Of Fur
[15] Manuf of Leather and Related Products
[16] Manuf of Wood and of Wood Products, Ex. Furniture; Straw and Plating Mats
[17] Manuf Pulp, Paper And Paper Products
[18] Printing and Reproduction of Recorded Media
[19] Manuf of Coke and Refined Petroleum Products
[20] Manuf Chemicals And Chemical Products
[21] Manuf of Basic Pharmaceutical Products and Pharmaceutical Preparations
[22] Manuf Rubber And Plastic Products3
[23] Manuf Other Non-metallic Mineral Products
[24] Manuf Basic Metals
[25] Manuf Fabricated Metal Prod., Ex. Machinery And Equip
[26] Manuf of Computer, Electronic and Optical products
[27] Manuf of Electrical Equipment
[28] Manuf Machinery And Equipment n.e.c.
[29] Manuf Motor Vehicles, Trailers And Semi-trailers
[30] Manuf Other Transport Equipment
[31] Manuf of Furniture
[32] Other Manufacturing
[33] Repair and Installation of Machinery and Equipment
Source: Eurostat (2018a)
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Table A.5: Labour Market Transitions

Origin t-1 Destination t Manuf (%) Services (%) Non-employment (%)
1995 1996 89.16 10.29 0.56
1996 1997 80.91 18.61 0.48
1997 1998 83.04 16.35 0.61
1998 1999 89.81 9.90 0.28
1999 2000 78.48 17.96 3.57
2000 2001 90.09 9.10 0.82
2001 2002 81.0 18.23 0.77
2002 2003 90.01 8.96 1.03
2003 2004 81.11 17.46 1.43
2004 2005 90.97 7.31 1.72
2005 2006 91.97 6.93 1.09
2006 2007 83.50 15.26 1.24
2007 2008 92.17 6.36 1.47
2008 2009 80.56 17.89 1.55
2009 2010 88.79 8.73 2.48
2010 2011 83.97 13.65 2.38
2011 2012 87.25 11.54 1.21
2012 2013 80.72 17.53 1.75
2013 2014 90.19 8.53 1.29
2014 2015 80.23 18.56 1.21
2015 2016 90.98 8.33 0.69

No. people n=13,980

Intersectorial mobility is calculated for each year (origin and destination year).

The number of all workers that have ever worked in manufacturing
for at least one year in the panel period is 13,980.

The probability of staying in manufacturing in the next period is generally high.
For example, 89.2% of the people working in manufacturing in 1995 are likely to
stay in manufacturing in the next period, with 10.3% moving to services and 0.56%
moving into non-employment (inactive, unemployed).

The next most likely destination of manufacturing workers in the next period is services.
These transition probabilities have been computed for all individuals who had worked
in manufacturing at least once in the panel period before obtaining the final
sample with time-invariant manufacturing industries for those that left manufacturing.
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Table A.6: In-Out Manufacturing Transitions Probabilities

Origin t-1 Destination t Stay in manuf (%) Stay outside manuf (%)
1995 1996 90.35 81.10
1996 1997 81.68 94.27
1997 1998 88.62 87.32
1998 1999 90.77 80.93
1999 2000 79.89 94.71
2000 2001 92.55 67.71
2001 2002 81.35 93.10
2002 2003 91.02 85.43
2003 2004 81.36 95.07
2004 2005 91.44 77.62
2005 2006 91.83 94.74
2006 2007 83.93 90.41
2007 2008 92.06 81.84
2008 2009 81.73 94.39
2009 2010 88.83 81.10
2010 2011 81.64 77.88
2011 2012 86.90 76.22
2012 2013 83.45 83.82
2013 2014 91.51 83.34
2014 2015 80.18 91.47
2015 2016 90.85 76.04

No. people n=13,980

The probability of staying in manufacturing is calculated for each year
(origin and destination year).
The number of all workers that have ever worked in manufacturing
for at least one year in the panel period is 13,980.

The probability of staying employed in manufacturing in the next period is
generally very high. On the other hand, the probability of someone outside
manufacturing staying outside manufacturing in the next period is also high,
except for 5 years in the panel period when it drops below 80%,
yet never below 65%.
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Table A.7: Observed Birth Events Among Males and Females

Male
Observed Birth Event Freq. Perc.
No (0) 25,936 94.68
Yes (1) 1,456 5.32
Total 27,392 100.00
Male average age on birth event 33.97 years
Standard deviation 5.147 years
Obs. 1,456

Female
Observed Birth Event Freq. Perc.
No (0) 11,996 97.74
Yes (1) 278 2.26
Total 12,274 100.00
Female average age on birth event 32.04 years
Standard deviation 4.537 years
Obs. 278
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