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Abstract

Using the German 1970 census to study educational and |ladueboutcomes of cohorts
born during the German food crisis after World War Il, | doamhthat those born between
November 1945 and May 1946 have significantly lower edunatiattainment and occupa-
tional status than cohorts born shortly before or aftere&dhalternative explanations for this
finding are tested. Most likely, a short spell of severe undgition around the end of the war
has impaired intrauterine conditions in early pregnanaiesresulted in long-term detriments
among the fiected cohorts. This conjecture is corroborated by evidéooe Austria.
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1 Introduction and historical background

Labor and health economists have recently begun to studsatdtects of early life conditions,
in particular intrauterine conditions and early childhdoehlth, on later-life outcomes such as
educational attainment or labor market success (e.g. Adhaod Currie, 2011; Currie, 2011).
For identification, part of this literature uses plausibtpgenous variation in early life conditions,
such as famines (Chen and Zhou, 2007; Lindeboom et al., 208€lsen and Stratmann, 2011,
Scholte et al., 2012), man-made disasters (Almond et 209 Matural disasters (Portner, 2010),
influenza pandemics (Almond, 2006), drugs legislationgdbh, 2008), pollution (Sanders, 2012),
or variations in weather conditions (Maccini and Yang, 200By comparing the outcomes of
cohorts that werefBected, for instance, by a famine with cohorts that were g, lwpes to isolate
the causal #ect of intrauterine or early childhood under- and malniatniton later-life outcomes.
One also hopes to contribute to the wider discussion on tigenerof the health-wealth gradient
— the ubiquitous finding that social status and health areelzied. Early life conditions, if they
have an #&ect on both health and wealth at older ages, could providdropertant explanation
for this finding. An illustrative example for Germany of tlany-term &ects of being born during
the hunger years of World War | on health and labor marketaugs later in life is given by
Borsch-Supan and Jurges (2011), who show a substarkeirhearly retirement rates (before age
55) among both German men and women born towards the end ¥¥dahd War |. The aim of
the present paper is to analyze educational attainmentdnod inarket outcomes (occupation and
income) of the German war and post-war cohorts of the SecamttWvar! Following the fetal
origins literature, | hypothesize that intrauterine malition towards the end of the war and in
the first months after the end of the war have lead to worse-fenmg educational and economic
outcomes. After showing empirical results that stronglgpsrt this hypothesis, | try to rule out
alternative explanations.

My paper makes two important contributions to the literatan the &ect of wartime or war-
related famines on later-life outcomes. First, most of tmeent evidence is based on studies of the
Dutch hunger winter 1944945 (e.g. Stein et al. (1975)). Thus evidence from otheprsgwith
similar periods of undernutrition are needed to confirm thdifigs from the Netherlands. As |
will show, the food crisis in Germany (and Austria) in 1945ynhave been — at least in some parts
of the country — of similar proportions as in the Netherlan8scond, even for the Dutch hunger
winter there is little evidence in terms of economicallyerglnt outcomes. Recently, Scholte et
al. (2012) were able to show that intrauterine malnutritiothe first trimester of pregnancy had
significant éfects on the likelihood of being employed at the age of 60. Mgwfinds substantial

A broader analysis of long-ternffects of World War 1l across a range of European countries eafoind in
Kesternich et al. (2012).



effects of the food crisis on education, occupational statssnigortant markers of economic

success in life), and also labor market income (at younges)agf cohorts conceived during the
height of the crisis. My analysis benefits from the fact tlingt tlata partly allow me to isolate

effects of malnutrition in early versus late pregnancy. | findrsgjer €fects of early pregnancy

than late pregnancy malnutrition, which is in line with retanimal studies on brain development
(Antonow-Schlorke et al., 2011).

1.1 World War Il and the food crisis

From late 1944 to 1948, Germanyffared a severe food crisis. The three main reasons were (1)
the loss of agricultural areas in the former Eastern Pr@sr{Germany’s “breadbasket”), (2) im-
mediate war consequences such as destruction of machaner{3) the inflow of some 12 million
refugees from the eastern provinces (Pomerania, Sileast, Frussia) and other East European
countries (e.g., Czechoslovakia) between late 1944 an@l.186o0d was fiicially rationed from
the outbreak of World War Il in 1939 until 1950 (in West Germgathe last food to be exempted
being sugar) and 1958, respectively (in East Germany). Thi@ medical problems caused by
the food crisis were quantitative and qualitative (pattdy protein) malnutrition, causing dystro-
phy, infant mortality, growth problems and an increasectspsbility to infections (Droese and
Rominger, 1949).

Panel A of Figure 1 shows data on average daily caloric intalkeWestern part of Germany
between 1939 and 1949. The data are based on monthly foodsdtir adults. These are nominal
allowances, and there are a number of reasons why actuaiccaitake may have deviated (in
either direction). For instance, food could be bought orbflaek market, and those living in rural
areas were sometimes able to hide produce from the audgsorin the other hand, just because
some food item is printed on a ration card, it need not be avkElon the market. It is thus not
clear how reliable or generalizable data based on ratiascane, but the general picture is clear:
average daily caloric intake was reasonably high duringtmobthe Second World War. With the
exception of a minor trough in 1942 (due to the shortage dtpes), the average allocated number
of calories was close to healthy levels.

The situation begins to deteriorate visibly in early 194%®tMen the 72th 4-week allocation
period (which began on February 2nd, 1945) and the 75thatlmtperiod (which began on April
30th, 1945), the average daily number of calories droppmd ft,603 to 678. The latter period also
marks the end of the Second World War in Europe and goes aldhghe lowest reported number
of calories across the entire period. Afterwards, averagly dalories hover between 1,000 and
1,500 until the middle of 1948 and then increase to somevdsst than 2,000 calories after the
currency reform. Clearly, the food crisis was most severenduihe immediate post-war months.
In fact, contemporary researchers on undernutrition inna@ry stated that the “fliculties of
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Figure 1: Average daily allowances according to food ration cardgalae for Wuppertal (September 1939 to

August 1944, allocation periods 1 to 65), Dusseldorf angéutal (September 1944 to May 1947, allocation
periods 66 to 101), Dusseldorf (June 1947 to November 18#btation periods 102 to 107) and Northrhine-

Westphalia (December 1947 to August 1949, allocation perkD8 to 129). Sources: Sons (1983, Table 11),
Schon (1947). The dashed lines show average daily allosgindhe Dutch famine area (Stein et al., 1975)

ordinary life, particularly shopping for food, [...] reasth their most serious point in 1945, at the
end of the war, and immediately after it” (Dean, 1951, p. 371)

Figure 1, Panels B, C, and D, show evidencejaalitativemalnutrition with regard to protein,
fat, and carbohydrates. Again, the graphs show averageal@ivances, and they clearly illustrate
that the months before and after the end of the war in 1945 wnerevorst periods in terms of
underprovision of protein and carbohydrates. In contthstprovision of fat remained low after
1945 or got even worse.

To put the extent of the German food crisis in perspectivegidshed lines in Figure 1 indicate
average available calories, carbohydrates, protein dmadl tiae “Dutch famine area”, i.e. the West-
ern part of the Netherlands thatfBered from much studied famine during the German blockade
between November 1944 and May 1946. The comparison shotvatttiee height of the food cri-
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sis, availability of food in Germany was quite comparabléi® Dutch famine area. But there are
two differences. First, the Dutch famine lasted about three mootiget than the most severe part
of the German food crisis around the end of World War 1l. Selgdinere was no notable shortage
of food in the Netherlands after the end of the war, while tleen@n food crisis lasted until 1948.

Complementary evidence specifically on intrauterine maitien during the food crisis can be
derived from records of birth weight by month and year ofthirBirth weight is a widely used
measure of intrauterine living conditions and a strong igted of later-life health and educational
outcomes (Behrman and Rosenzweig, 2004; Almond et al.,;2l@sk et al., 2007; Currie and
Moretti, 2007). One important determinant of low birth wetigs undernutrition inate pregnancy
(Stein et al., 2004), i.e. adverse conditions close to thie dabirth. Figure 2 shows monthly
averages of birth weight for Vienna (Austria) and Wuppedal industrial city of approx. 300,000
inhabitants). For comparison, | again show data for the Dfgmine area (Stein et al., 1975). The
data from Vienna indicate that average birth weights haea lbelow 3,000g in May to September
1945 and reached their minimum in August 1945 at 2,852g (8l post-war situation in
Austria was very similar to the situation in Germany. Thigliscussed in more depth below).
This is clearly compatible with the notion that the nutnitisituation was at its worst immediately
after the Second World War. Data for Wuppertal were collgdte the author from the original
hospital records of the local teaching hospitardesfrauenklinik The monthly development of
birth weights bears similarity with the development in \fian albeit on a higher level. Average
birth weights were lowest between February 1945 and Julp 1@Verall, the birth weight data
shown here lend some suggestive support to the claim thishiw months of war and the early
post-war period was the most critical in terms of intrauterconditions. Note that at the height
of the food crisis, average birth weights in Vienna were nibegn 100 grams below the minimum
during the Dutch famine. Thus the food crisis might have b®mem more severe at least in some
parts of Germany and Austria than in the Netherlands.

1.2 Intrauterine malnutrition and economic outcomes

Studying the fect or early life conditions on later-life economic outcams data-demanding.
In particular, one needs afsigient number of observations in order to find significant leigm
effects. The long time between being in utero or the first yeatseodnd adulthood gives room
to many processes that could ameliorate or aggravateffeet® of any health insults in early
life. To my knowledge, the present paper contains the fitsflysof its kind using data from
the West German 1970 census. For 132 month-of-birth coborts between January 1939 and
December 1949, | show average educational attainment aond haarket outcomes (occupational
status, income) as measured in 1970. Following the rederdifure on the fetal origins hypothesis
(Barker, 1995), and based on the background data shownumdsd. and 2, | expect that cohorts
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Figure 2: Average birth weight in grams, by month of birth, Wuppertdgnna and the Netherlands. Sources:
HuBlein (1947); Stein et al. (1975), author’s data coltatti

in utero around and after the end of the war in May 1945 woulchbst likely to sifer in terms of
their later-life outcomes (i.e., lower educational ackim@ent, less prestigious occupations, lower
incomes). In fact, | find significantly lower educational aoctupation outcomes for a fairly
narrow range of birth month cohorts, namely men and women between November 1945 and
May 1946 (and hence conceived around May 1945). To the besyd&howledge, this is the first
time this finding is documented.

There are considerable challenges in separatifegts in utero from a broad range of other
early childhood conditions (Almond and Currie, 202X ohorts born before November 1945 and
after May 1946 have also been subject to severe underputfitr a prolonged period of time
after birth. Thus the finding of only a few month-of-birth cohorts shogvimorse educational and
labor market outcomes than others suggests that | actusdtyice somedditional effect specific
to those cohorts. To substantiate this claim, | exploit dnaggional variation in living conditions
to show that individuals born in regions that were presumafiécted more also sier more long-
term damage. Although | have no obvious “control group”,,i®@erman cohorts born around
the end of the Second World War but definitely fieated by the food crisis, | can nevertheless
construct comparison groups based on some ad hoc reasdrong r@gional dierences in the
severity of the food crisis to show that the data are constistéh the notion of negativefiects of
early-life undernutrition.

Of particular importance to the findings in the present pagpéne timing of maternal malnu-
trition. In the third trimester of pregnancy, it is assoedtvith low birth weight £2,500 grams)

2In a study similar to mine, Neelsen and Stratmann (2011) éethe éfect of the Greek famine in 19442 on
literacy and education of cohorts who were either in uterodheir first two years of life. They find nofiect of
intrauterine exposure to the famine on educational attartrout significant #ects of exposure in the first two years
of life. The disadvantage of their data is that they contaily gear-of-birth information which makes identification
of causal €ects of intrauterine conditions by trimester of pregnaridyally impossible.

6



and prematurity (less than 37 weeks gestation), both oflwhave often been shown to be asso-
ciated with reduced intellectual capacity and other impaints (Behrman and Rosenzweig, 2004;
Almond et al., 2005; Black et al., 2007). But the impact of maiition during earlier stages of
pregnancy is so far less well documented. Much of the exjstindence on humans that is able
to separate early from late pregnancy deficiencies actaallyes from the Dutch hunger studies
— which did so far reveal sometect of early pregnancy malnutrition on antisocial persityal
disorder (Neugebauer et al., 1999) but not on intelligenmoedacational success (see Stein et al.
(1975), although de Rooij et al. (2010) recently provide edimited evidence for anfiect on
cognitive decline at older ages). In contrast, | find evidefor education #ects that very likely
originate in first trimester malnutrition. Notably, recexperimental evidence on baboons shows
that even moderate maternal nutrient restriction durieditist half of pregnancy can cause severe
brain development problemgthout fetal growth being impaire@Antonow-Schlorke et al., 2011).

While | use primarily German census data to test my hypo#)dsalso use Austrian data to
test them on an independent sample. Broadly, living coomstiin Austria towards the end of
World War Il and the first months afterwards were indeed vanjlar to those in Germany. It is
thus perhaps not too surprising to find very similar pattexihassociation between date of birth
and educational and labor market outcomes in Austria as rm&ey. This finding allows us to
rule out some of the alternative explanations discussemhbgd.g. later changes in the education
system) and thus provides further evidence in favor of tted f&igins hypothesis.

1.3 Alternative explanations

Due to the novelty of the result, the reasons for the cobdhtdamage of World War 1l on those
born in Germany shortly after the war are not researchedAmetimportant aim of this paper is
to put to test alternative explanations of the post-war dipducation and labor market success.
Possible explanations are detrimentfieets of flight and expulsion from the Eastern Provinces
and Eastern European countries, selective infant mor{g@iibbably favoring the better educated),
selective fertility and coincidental changes to the edoocatystem. | briefly discuss each in turn.

Flight and ExpulsionWhen the Red Army started their majdfensive on the German border
in January 1945, mass flight from the Eastern Provinces seften under extremely harsh con-
ditions that also fiected children in utero and newborns (Jochims and Doerks,)1ntrauterine
stress due to flight and expulsion from the East peaked deanly 1945 and may have added to
the detrimental #ect of the food crisis. As the data allow us to distinguishweetn individuals
whose parents lived within the current borders of Germamyhé Eastern Provinces or in other
Eastern European countries before the Second World Wal, telké up this issue in my empirical
analysis®

3Moreover, during or following the war, an estimated 2 mifliGerman women have been raped, mostly by Red
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Selective mortalitynight be a worry because infant mortality rates in the last yé war and
first post-war year were extremely highffidial figures for the whole of Germany are not available,
but local estimates indicate that infant mortality ratealsel locally at 20% to 30% in March,
April, and May 1945 — four times the pre-war average (DroeskRominger, 1949; Plotz, 1950;
Weber, 1949). Those surviving are likely to be “strong typesh better than average outcomes
throughout their lives. Selective mortality should thuasany estimates of long-term negative
effects downward, i.e. fBects would appear less strong than they actually were. roadilly, if
for some reason, infant mortalityfacted children of better educated or higher ability motlaeis
fathers less than others, the selected cohort would be bEhignate ability on average and the
estimated negative waffect would again be biased towards zero. Unfortunately, & mavdata to
test this hypothesis directly. Another concern is seleatrtality among cohorts born just before
or after the cohorts that were mosfexted by the food crisis. As shown below, the maieted
cohorts are thoseonceivedwhile infant mortality peaked. If neighboring cohorts akspively
selected, the estimated negativieet of the food crisis might be exaggerated. | will address th
issue below.

The dfect of selective fertilitycould go both ways. On the one hand, it could lead to elevated
average education levels if better educated and thus lo@ttaothers were more likely to conceive
— planned or unplanned — around the time of the food crisiterAatively, education levels among
“available” men might have been higher than average bectdugsewere working in important
civil occupations. On the other hand, the rank and file weleased from US and British POW
camps already a few weeks after the war. Priorities werengiweghose older than 50, the sick,
and those with anti-Nazi attitudes. Below, Figure 8 illagds how the number of births increased
dramatically nine months after the end of the war. To theretteat those men who were released
early have below average education, the average child bonorghs after the end of the war
would be of lower average ability. My main data source dodsontain information on parental
education, but | will address the question whether parehtease born during the food crisis
were educated above or below average using complementarfrdan the German General Social
Survey (ALLBUS) and the German SOEP. A related issue is thie¢r World War 11, out-of-
wedlock fertility increased to unprecedented heightstiBetnn and Kvasnicka, forthcoming). If
children born out-of-wedlock have on average worse edowcakioutcomes, this could explain
worse outcomes among those cohort. However, to my knowléugre are no data with large
enough sample size to test this hypothesis.

Yet another explanation for the post-war education dip migghlaterchanges to the school

Army soldiers. According to some rough estimates, 5% of thikeleen born in and around Berlin between September
1945 and August 1946 were so-called “Russian children” §8aand Liebman, 1995). Mothers of such children
might have consciously or unconsciously resented and ciegl¢hese, resulting in worse later-life outcomes.



systenthat have worked to the disadvantage of the cohorts cointatlg born at the end of World
War Il. Important education reforms in West Germany incltite standardization of school en-
try legislation across states, the abolition of secondahpsl fees, the increase in the length of
compulsory schooling and the education expansion in tefmsd@ning access to academic track
schools! Abolition of school fees and the widening of the academickiaave most likely led to
long-term improvements rather than short-lived dips incadional attainment. Changes in school
entry regulations, however, could have put a few birth maotiorts in a particularly bad situation
because of their lowelativeage in class. In most German states, for instance, theftdate for
school entry was shifted at some point in time from Januarduly. Such a six month shift, if
implemented in one go, would lead to 18 birth month cohorteramg school at the same time,
and the youngest students to enter school would have beeodsyounger than the oldest (and
not 12 months as this is usually the case). Education redsbascshown that relative age at school
entry plays a significant role in determining who enters upiee secondary schools in Germany
(Jurges and Schneider, 2011). However, for this to be alaeapon for the educational attainment
dip of some six birth months cohorts born immediately atterwar, the cut-fi date reform would
need to have taken place in the early 1950s in all federasstdthis was not the case. Most states
changed their school entry regulations in a coordinatedogmb following the “Hamburg accord”
of October 1964. | appreciate that this argument leaves soora for speculation about other
school reforms that | have not taken into consideration. #ebepproach to refute the “school
systems reform” explanation is to look at data from Austnhich has sffered the same adverse
living conditions after the war but has otherwise evolvedkjpendently from Germany.

The remainder of the paper is structured as follows: Se@ibriefly introduces the main data
source, the German 1970 census, and shows the main reBaltytort diferences in education
and labor market outcomes. | also add further evidence fren@Serman 1987 census. In Section
3, | show a number of detailed analyses in order to supporpliesibility of my hypothesis.
Section 4 expands the analysis to Austria to further comatieomy results. Section 5 presents a
calculation of the aggregate loss in life-time earnings wuthe food crisis, and the last section
concludes the paper.

2 Cohort differences in educational attainment and labor market outcomg

First, | show educational attainment, occupational stand labor market income by month-of-
birth cohort. Each outcome is analyzed separately, althtiugy are not independent. Education is
probably the most important outcome, because occupatsbaials partly depends on educational

4These reforms have been used to identify caugatts of education on wages (Pischke and von Wachter, 2008)
or health (Reinhold and Jurges, 2010; Kemptner et al., 20iryes et al., 2011). Details are given in those papers.



attainment and income partly depends on education as weti@agation.

2.1 Data

The main data source in this section is a 10%-subsample &¥ds¢ German 1970 census (GESIS-
file).> The data were collected in May 1970. They contain infornmatio month and year of birth,
current region of residence (Bundesland) and city sizeca&tihn (school leaving certificates),
occupation (blue-collar vs. white-collar), and net moyntinicome. Moreover, the data provide
some retrospective information on where one’s family liagdhe beginning of World War I
on September 1, 1939 (within the current borders of West @eytmnwithin the current borders
of East Germany; in the former Eastern Provinces of the GerReich; in Czechoslovakia; in
other neighboring countries in Eastern Europe; or othdmjs ihformation can be used to identify
children of refugees. | also know whether someone has neigfabm East to West Germany after
1945. | restrict the sample to cohorts of German citizenss(texcluding foreigners and guest
workers) born between January 1939 and December 1949. Mkingosample contains about
450,000 men and 420,000 women. On average, there are ab00t @servations per month of
birth. The number of observations (and by implication lsE)tiiuctuates quite a bit. The smallest
number of observations (around 4,000 per month) can be faomahg those born between April
1945 and February 1946. In terms of the time of conceptiosctirresponds to the period between
the Allied invasion in Normandy and the German capitulgtian when German men were fighting
on two fronts. In Januafifebruary 1946, i.e. exactly nine months after the Germaituwapon,
the number of observations rises steeply (also see Figuedo®/h This increase is related to the
great number of men returning home from the war.

2.2 Educational attainment

| begin by a brief description of the German school systent ags relevant for the analysis
cohorts. In Germany, the federal states are responsiblediacational policy, school systems are
broadly similar across states. Primary school begins asixgend has four grades. After primary
school, students attend one of three secondary schooktvaaich are taught in separate schools.
The lowest track (Molksschule) has 4 grades and leads toia $&®ol leaving certificate — after
8 years of schooling. A more demanding intermediate tradal($thule) leads to a school leaving
certificate after grade 10. Students from the basic trackta@dntermediate track usually start

SMore precisely, the sample consists of all individuals wived in a 10% random sample of the census
tracts in 1970. A census tract consisted of a cluster of 800@ Households. Those individuals were given
supplementary questions, e.g. on refugee status. The datenade accessible by GESIS, whose hospitality
while analyzing the data is gratefully acknowledged. Fertlletails (in German language only) can be found at
httpy/www.gesis.orgeryservicegata-analysjefficial-microdata/z-1970dok/.
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an apprenticeship or a school based vocational training.tiind track (Gymnasium) is the most
academic and prestigious track and leads to a general sitiventrance diploma (Abitur) after

grade 13. After being sent to one of the three secondary stiamis, mobility between tracks is

low — with more downward than upward mobility (JUrges antdr&sder, 2011). Secondary track
choice and the type of leaving certificate a child obtainsdtashg implications for the entire life

course. The selection process itself depends on a mix ofdloewams, grades in primary school,
recommendations by the class teacher, and parental choice.

The census measures schooling by the highest school leesritificate. Including drop-outs,
four different levels of completed schooling are recorded in the d&jaNo certificate, (2) Basic
(Volksschule), (3) Intermediate (Realschule) and (4) Hglademic (Gymnasium). Overall, less
than 2% have left school without a leaving certificate. Mdvat70% of all men and women have
a basic certificate, 17% have an intermediate and 9% havesaeic leaving certificate.

| use as educational outcome measure the proportion of egbnonth cohort with interme-
diate or high leaving certificates (in short: more than basicompulsory education). Figure 3,
Panels A and C show the development of educational attainoventime, separately for men and
women. Each data point shows the proportion of individuath more than basic education. The
dashed lines show a six-month moving average. For both skfted a continuous, almost linear
increase in the proportion of respondents with more thaichkeucation. This trend continues
until about the middle of 1944. This development is best @xgld by a widespread educational
expansion that started in the mid to late 50s (Jurges &@l1; Riphahn, 2012). This secular trend
towards more education levels out in early 1945.

For both men and women born between about Novefbleeember 1945 and ApfiVlay 1946,
| observe a sudden drop in educational achievement of abpetcentage points. Compared to a
“baseline” level of some 30%, this drop is substantial. Eaéter, educational achievement quickly
resumes to the earlier level and remains fairly constarit et end of the observation period. |
check for statistical significance of the dip by computing tirediction errofor each month of
birth using the following linear regression model (running thgression 132 times):

Yie = f(C) + pm + B X dc + & (1)

where,y,. denotes the educational attainment of individuad month-of-birth cohort. f(c) is a
non-linear birth cohort trend (modeled as a fifth-order polyial). 4, is a set of month dummies
(e.g., January, February, ...) that captures general sakfiactuationsd, is a dummy variable for
being born in one particular month of intereste.g., January 1945, May 1948, .. f)then gives
the predicted proportion of individuals with more than lbasihooling of each the month-of-birth
cohort relative to the long-term (fifth-order-polynomiaiend and general season of birth fluc-
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Panel A: educational attainment (men) Panel B: prediction error (men)
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Figure 3: Proportion with more than basic schooling, by month of b{Ranels A and C), prediction errors
with 99% confidence intervals (Panels B and D). The dashed Bhow six-month moving averages.

tuations. | shows and 99%-confidence intervals based on heteroskedastmitgistent standard
errors in Figure 3, Panels B and D. For sake of clarity | orditit confidence intervals that cover
the value of zero (i.e., for cohorts that do not deviate siggutly from the long term trend). Apart
from a few (seemingly randomly distributed) significantgiotion errors within the entire obser-
vation period, one clearly sees the concentration of seigaifisant negative prediction errors for
male cohorts and six significant prediction errors for worbem in the Winter of 1948.946.

2.3 Occupational status

Before looking at occupational status, a few remarks onrldtwaee participation are in order.
The unemployment rate in West Germany in 1970 was at a hisidow (0.7%). What might
otherwise be an interesting indicator of labor market sset®thus not useful in the present study
because there is just not enough variation in the outcomablar 11.5% of the men in the sample
were not working at the time of the census. Of these, the ntyjeere in fact still in education,
i.e. visiting university — which reflects educational attaent rather than labor market failure.
In contrast, of the 45.5% percent of women in the data cugremt working, the vast majority
were homemakers, and it is unclear whether this reflectsessoor failure in the labor market.
Obviously, one observes early career occupational stahesoldest individuals in the data are 31
years old, the youngest are 20 years old. Still, | argue thdy eareer occupational status is an
important outcome. Recent research has found that bldarcacupation at early career stages is
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associated with worse later-life health even conditiome@ducation (Fletcher and Sindelar, 2009).

For those currently working, one can distinguish betwegnygies of occupation: blue-collar
workers, white-collar workers, civil servants, the satigdoyed, workers in family business and
conscripts. In the following, | will only distinguish blueottar workers from all others (except
conscriptsf. At the time of the 1970 census, 42% of the men and 13% of the wdoom between
1939 and 1949 were in a blue-collar job.

Panel A: blue collar occupation (men) Panel B: prediction error (men)
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Figure 4: Proportion of men and women in blue collar occupation, by tihhaf birth (Panels A and C),
prediction errors with 95% confidence intervals (Panels 8 @h The dashed lines show six-month moving
averages.

Trends in occupational status by month-of-birth cohort sexare shown in Figure 4, Panels A
and C. Among men, | find a sudden jump in the proportion of ldokar workers for cohort born
in mid 1945 and later. After a peak in mid 1946, the proportiontinues to decrease. Thus there
is a secular trend away from blue collar occupations thabha®ak in 194B16. For women, the
overall trend in blue-collar occupation is fairly flat up tohorts born 1946. After a hike in early
1946, there is a distinct upward trend. Most likely, thisnsame #ect due to blue collar women
successively becoming homemakers.

Again, to assess whether deviations from a long-term treadtatistically significant, | com-
pute prediction errors and their confidence intervals. Femfigure 4, Panel B shows significant

50bviously this choice mayfBect my results. When | restrict the sample to workers, ciivants and the self-
employed, results for women remain virtually unchangedsuRs for men are qualitatively similar but become less
significant statistically. This is clearly due to the facthlmost all non-workers are students and thus highlyitel
fill white-collar jobs after the year of observation.

13



deviations from the long-term trend in four consecutivélbmonth cohorts in Winter 1945946,
but | find observe significantly lower proportions of bluelaolworkers among the cohorts born
about a year earlier. This latter finding might be an artifasicthe polynomial regression spec-
ification. Further, university graduates born in 1945 and6l@ntered the labor market around
1970 (this is a pure agefect), which might cause problems identifying the undedytirend for
these particular cohorts. For women, | find a sharp increagke proportion working in blue-
collar occupations for the cohorts born in Winter 1845(see Figure 4, Panel D), with statistically
significant prediction errors for four consecutive montHwth cohorts.

2.4 Income

The third outcome is net monthly income. Althougétincome is probably not the best conceiv-
able measure of labor market success, this is what is alailatthe data. Data on income are
available only for workers, so that observations with pesitncome are a selective group. A simi-
lar reasoning applies as before: men who are not working armelyrstill in (university) education,
which means that if they worked, they would probably earnghéi average income than those
who actually work. Thus having no information on (potentimhges of men not working should
dampen the size of the measured incorfieat of being born shortly after the war. Women who
are not working are mostly homemakers, and it is not clearaaipirthey could earn more or less
than working women in the same cohorts.

Income is measured in seven brackets: 0 to 300 DM, 300 to us@@mDM, 500 to under
800 DM, 800 to under 1200 DM, 1200 to under 1800 DM, 1800 to urzé®0 DM, 2500 DM
and over. | divided the distribution at the sex-specific median to mz@xe the variance of the
binary dependent variable and computed the proportion of with more than 800 DM income
and women with more than 500 DM income as my outcome varialflasels A and C of Figure
5 show those proportions for cohorts born between 1939 adé.18mong men, the proportion
with high income clearly falls with year of birth (rises widlye), apparently at an increasing rate.
No strong deviations from the trend can be seen for the cehorin immediately after the Second
World War; still, 1 find two significant prediction errors fthhose born in January and March 1946
(see Panel B).

Among women, the proportion of cohort members with high mecslightly increases up to
age 24 (cohort 1946) and declines thereafter. Overall, tbflgpis much flatter than the profile
found for men (note the fferent scales). A couple of reasons might be brought forveaeatplain
the overall income trend for women, in particular breaks eéoupational careers due to family
reasons, and selectivity in labor force participationludang part-time work. However, this is not
the main concern of this study. Rather, it is the clearlyblesdeviation from the long-term trend

’One 1970 DM corresponds to about 2 Euro in current prices.
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Panel A: Net income (men) Panel B: prediction error (men)
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Figure 5: Proportion of individuals with high income, by month of bitPanels A and C) and prediction errors
with 95% confidence intervals (Panels B and D). The dashed Bhow six-month moving averages.

for cohorts born in the Winter 19486. For cohorts born between January and April 1946, one
finds significant negative prediction errors (see Panel Din&of these errors are sizable (up to
five percentage points).

2.5 Further evidence: the 1987 census

| now repeat my analyses using a 10% subsample of the GerngahcEdsus, available as part of
the Integrated Public Use Microdata Series (IPUMS, MinteBopulation Center, 2011), in order
to provide independent evidence on the post-war dip in étue attainment and occupational
status. The German IPUMS data do not contain month-of-liftrmation, but by combining age
at time of the census reference date (May 25, 1987) and yehirtbf it is possible to identify
persons born between Jan 1st and the reference date — winals ahe to estimate outcomes on
roughly a half-year basfs.In 1987, all relevant cohorts have completed full-time edion and
military service (the youngest cohorts being 37 years etijch yields a more comprehensive pic-
ture of educational attainment and occupational status.uffemployment rate in West Germany
in 1987 was at 8.9%, hence it becomes interesting to sttfdgte on unemployment. Income is
not available, however. The overall number of observatiniise working sample is 522,000.
Based on the analyses in the preceding sections, | expedhthnaohorts born between Jan-

8The IPUMS also contain data from the GDR censuses in 1971 @8d. IHowever, the reference date in those
censuses were Jan 1st and December 31st, respectively.
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uary and May 1946 (in short: 194%should have significantly lower educational attainmend a
worse labor market outcomes than others. | study fofiedint outcomes: the proportion of in-
dividuals with more than basic schooling, the proportionrafividuals with a college degree,
unemployment rates, and the proportion of respondentaig-tbllar occupation. In order to test
whether the 1946 cohorts difer from others, | have estimated linear probability modelgh(
heteroskedasticity-consistent standard errors), seghafar each outcome and sex. The key ex-
planatory variable is “being born in the first part of 1946fida control for a fourth-order poly-
nomial birth cohort trend and a season-of-birth dummy (fiessus second part of the year). The
results for the co@cient of interest are shown in Table 1. For men, allfoents are significantly
different from zero. Men who are born January to May 1946 are 3céptage points less likely
to have more than compulsory schooling, are 2.7 percentamgsydess likely to have a college
degree, are 0.9 percentage points more likely to be unereglanpd 3 percentage points more
likely to work in a blue-collar job. For women, only the twoethcients pertaining to education
are significant: women born January to May 1946 are 3.8 ptagempoints less likely to have
more than compulsory schooling and 1.5 percentage poissslikely to have a college degree.
The analysis of the 1987 census thus by and large confirmgsiéts obtained on the basis of the
1970 census. Lower educational attainment is associatidoivth in early 1946. This translates
into worse labor market outcomes, which are now found paeity among men.

Table 1: Effect of being born in 19460n educational attainment and labor market outcomesgpéaige point
estimates obtained from linear probability models. Datafeom the West German 1987 census

Above basic education College degree  Unemployed Bluexcoll

Men
Mean dependent variable 0.450 0.191 0.047 0.432
Born in 1946l -0.037*** -0.027*** 0.009*** 0.030***
(0.007) (0.005) (0.003) (0.008)
Observations 221,492 221,492 214,535 197,192
Women
Mean dependent variable 0.378 0.081 0.056 0.195
Born in 1946l -0.038*** -0.015*** 0.003 0.009
(0.007) (0.004) (0.004) (0.007)
Observations 214,193 214,193 126,597 118,181

Note: Robust standard errors in parentheses; £®1, **p<0.05, *p<0.1. Control vari-
ables: fourth-order polynomial trend, season of birth dyn{first vs. second half of the
year).

3 Explanations

The preceding section has documented that birth cohortsdovember 1945 to May 1946 have
lower educational attainment, lower occupational statusgas 25 and 42, lower income at age
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25 (women only) and higher unemployment rates at the age.ofdthis section, | explore four

explanations for the post-war dip in educational attainnaewl labor market outcomes: malnutri-
tion, flight and expulsion, selective mortality, and salexfertility. Institutional changes to the
education system have already been discussed and disnmisSection 1.3. Since my findings on
education are the most systematic and robust, | concemtnatee education dip.

3.1 Malnutrition

As shown in the introduction, the German food crisis lastethf1944 to 1948. Thus children born
during that period have fiiered hunger in early childhood over a prolonged period oétiQuite
obviously, this type of chronic undernutrition cannot eiplthe short-termféects (i.e. &ecting
only few cohorts) observed in the data. Rather, bad comditduring critical intrauterine periods
may haveindependenthandadditionally affected later-life outcomes. The medical literature on
such dfects, drawing e.g. on the Dutch famine cohorts, suggestsrttrauterine malnutrition
increases the likelihood of coronary heart disease, adeilght, and self-rated health (Lumey,
1998; Roseboom et al., 2001, 2003; Stein et al., 2004, 2008 link with cognitive outcomes is
less clear. Early analyses of th&eet of the Dutch famine on intelligence and cognitive fuoiciing
have shown no dierences at age 20 between famine cohorts and those bore loefafter (Stein
et al., 1972), but recently, de Rooij et al. (2010) found imgzhcognitive performance (in at least
one dimension) at ages 56 to 59 among cohorts exposed tontireefan theirfirst trimester.

3.1.1 Time-series variation in malnutrition

To analyze at which point during pregnancy and early chitghmalnutrition is most strongly
related with later-life educational outcomes, | bring tibge the time-series variation in calories
and nutrients (Figure 1) and the variation in educationai@mnent by month of birth (Figure
3). Although the data reflect food rations for normal aduttd do not include supplements for
pregnant women, | believe that the data are useful to urateighe development of malnutrition
over time. Until July 1945, supplements for pregnant womeorith roughly 1,000 kcal per day)
were available only from the seventh month of pregnancy odwBetween July 1945 and August
1946, pregnant women in the fifth month were eligible, anérafards eligibility began in the
fourth month of pregnancy. Further, although it is possib& family members allowed pregnant
women a larger than average share of the family total (Almeomal Currie, 2011), this might not
necessarily have been the case in the first trimester whegrélgaancy was not yet even known to
the mother or not yet made known to family members.

Figure 6 shows partial cross-correlations between theiealand the educational attainment
time-series (controlling for a fourth-order polynomiadnd in time and calendar month dummies).
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| let the time lagr run from -15 to+15 and estimate 31 fierent partial correlations (see 6). Values
below -9 indicate pre-conception periods, values betw8eamd 0 indicate periods in utero, and
positive values indicate early childhood periods. The dddmes indicate 95% confidence inter-
vals around zero calculated by using Fisherttgeansformation, i.e. values outside this interval are
significantly diferent from zero. The pattern shown in Figure 6 suggests #hatic malnutrition
even before conception may be highly relevant for latertiitcomes. The partial correlation at
lags -10 and -11 are of similar magnitude as those at lagssnthand -8. This finding is consistent
with biological evidence in a qualitative sense, but it islear whether the pre-conception envi-
ronment can have a similaizedeffect as the intrauterine environméntThe analysis suggests,
however, that it might be important to take into accountg@vaeeption environmental conditions.

===Q===_Calories
—&— Protein
—&— Carbohydrates

Partial correlation

Lag

Figure 6: Partial correlation between daily caloric intake, proteiarbohydrates, and fat of mother amd
child in monthc +  and the probability of attaining more than basic educatimorg cohorts born in month
7. 7 = 0 denotes the month of birth, = -9 indicates the month of conception. Dashed lines indic&# 9
confidence intervals around zero calculated by using Fshéransformation. Data on educational attainment
based on the 1970 census.

Figure 6 also adds evidence on partial cross-correlatietsd®en the protein, fat, and carbohy-
drate time series on the one hand and educational attaironghe other hand. The overall struc-
ture of cross-correlations is very similar to the one folodals. Cross-correlations peak around
nine months before birth, with some minor shifts. Whereasabailability of carbohydrates has
the strongest correlation with educational outcomes ja&tre conception, the availability of fat
correlates strongest with educational outcomes if medsuartne first three months of pregnancy.

9A meta-analysis of studies in developing and developedtri@srconducted by the WHO shows that low maternal
pre-pregnancy weight (reflecting nutritional status) iggaificant predictor of adverse fetal outcomes such as loth bi
weight, intrauterine growth retardation or preterm bifbt weight gain during pregnancy appears to be similarly
important (WHO, 1995).
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The correlation of protein availability with educationd@lsanment peaks at 0.62 nine months be-
fore birth. This also represents the largest correlatioallofiutrition indicators. To sum up, the
available indicators of intrauterine and pre-pregnancinotation are significantly related to ed-
ucational attainment. Because of their high correlatiothwach other, it is hard to judge which
of the indicators overall calories, protein, carbohydsadad fat is the most relevant. Further, it
should be noted that the large correlations aroure —9 in Figure 6 are entirely driven by the
immediate-post war period.

3.1.2 Regional variation in malnutrition

A strategy to test the malnutrition explanation is to spig sample into groups that werefdr-
entially afected by the food crisis. In fact, living conditions variecatly between regions and
between the cities and the countryside. For instance, wabeas were typicallyféected stronger
by the food crisis than rural areas, just because farmeisl slf-supply. The 1970 census data
do not contain information whether the place of birth wasural or urban area. We only know
the size of thecurrent (1970) city of residence. This is clearly problematic. Eirmany people
fled from the bigger cities, which were bombarded and pasrtiyed during the war, and came
back in the months after the war. Second, there was sulmtamtal-urban migration during the
German economic upswing (“Wirtschaftswunder”) betweeB0l&nd 1973° | am aware that any
rural-urban diference in the estimated malnutritiofieet will sufer from attenuation bias due to
rural-urban migration. If one is able to demonstrate suddamirural diferences in the data, one
can assume that the truefarences were indeed lardér.

| restrict the sample to individuals born October 1944 torbalky 1947 and split them into
those living in rural areas (city size smaller than 50,00tabitants) and those living urban areas
(cities with 50,000 inhabitants or more), and estimate ttlewing difference-in-dierence model
on individual data:

Yimzs= m+ &+ & X M+ 0 +Blurbari] I (Bi) +,82urbam I (CI) + Eimzs (2)

whereym,s represents years of schooling of individuddorn in monthm living in a city of size
zin states. a,¢& ando are sets of dummy variables for month of birth (from Octob@44 to
February 1947), city size (coded in 13fdrent levels) and federal state of residence, respectively

OFor instance, the population of Munich, Germany’s thirdjést city, fell from some 820,000 in 1939 to 480,000
in May 1945. In the October 1946 census, 751,967 inhabitaate counted. In 1957, the population was 1 million
(Statistical GQfice of Munich, 1958).

n fact, a very simple back-of-the-envelope calculatising actual rural-to-urban migration rates and assuming
that the true ffect of the food crisis was twice as large in the cities tharhendountryside, would place the ratio of
the true diference to the dlierence reported below between 1.3 in the case of randomtioigend 2.3 in the case of
education-selective migration. Details of these comjmutatare available on request.
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| estimate equation (2) with city-size specific linear déwias from the general non-parametrically
specified cohort trendy,) in educational attainment. The dteients of interest are theftiérence-
in-difference estimators, andpg,, i.e. the coéicients of an interaction of a ruyarban dummy
with period of birthdummiesl (B) (for cohorts born March to August 1945 who endured the food
crisis during late pregnancy) an¢C) (cohorts born November 1945 to April 1946 who endured
the food crisis in early pregnancy).

Table 2, Column (1), shows the regression results. In tHesé&umhple, | find a 1.3 percentage
points diterence in the proportion of individuals with more than basitooling between “treated”
(urban) and “control” (rural) areas for cohorts born Mafhgust 1945 and a 2.4 percentage
points diference for cohorts conceived around that time and born Nbeet945 to April 1946.
Since nutritional status was worse in urban areas, theséégese in line with the idea that both
undernutrition at the time of conception and undernutnits the time of birth harmed the unborn
child or infant, but that theféect at conception was more detrimental.

Now | divide the sample by broader regions that might haven loi#&erentially dfected by the
food crisis. For example, average caloric intake wdkerknt across the four occupation zones.
Over the entire period from mid 1945 to 1948, people livingha French and Soviet occupation
zones are reported to have had less average calories tremithihe American and British zones.
However, if immediate post-war living circumstances weaetipularly dire and thus responsible
for the education and occupation dip, it should be more lsefionsider events and living circum-
stances in early 1945. Two factors could have played an itapbrole: firstwhena region was
occupied (March, April, or May 1945), and secobg,whomof the Allieds a region was occupied
(U.S., British, or Soviet).

Timing might have been important because those regionsatbis occupied relatively early
might have sffered less; the spell of malnutrition was shorter and maybe lalss severe. For
instance the regions west of the River Rhine were occupieddy in March 1945. Behind the
front lines, U.S. troops were bringing 600,000 tons of graoth as food for the civilian population
and spring grain for sowing in March and April, which could harvested as early as in July
(Rothenberger, 1995). The census data do not allow us ttifigemere exactly someone’s mother
lived in 1945. We know the current state of residence andwlsgther someone moved from the
Soviet occupation zone to the current state of residefitee the end of the wafbut not exactly
when).

Based on this information, | have split the sample into twgiols: (1) federal states that are
(mainly) to the west of the River Rhine (Saarland and Rhim&:Ralatinaté¥ and (2) mainly

12apout 80% of the inhabitants of Rhineland-Palatinate liveaunties west of the River Rhine. Another state that
stretches the Rhine is Northrhine-Westfalia. About 20%nbfbitants live to the west, but | exclude this state from
my analysis anyway.
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rural states east of the Rhine (Bavaria, Baden-Wuerttegntbégsse, Lower Saxony, Schleswig-

Holstein). Further, to make those states comparable tdéaband Rhineland-Palatinate, | also
drop individuals living in cities with more than 200,000 atsitants.

Table 2, Column (2) containsftierence-in-dterence regression results obtained from a speci-
fication that is analogous to equation 2, except that | spetite specific trends rather than city-
size specific trends. Significantly fewer people attendetertttan basic school if they were born
November 1945 to April 1946—and hence had endured the endiodwring early pregnancy—in
states east compared to west of the River Rhine. Thierdnce is 1.8 percentage points. In con-
trast, there is hardly any flierence across the Rhine among those who Wwera around the end

of the war.

Table 2: Regional dfferences in educational attainmenffeliences among cohort born or conceived around
the end of the war. Estimates reflect percentage poitegrdnces in the likelihood of attaining better than

compulsory education.

1) 2 3)
VARIABLES City size EasWest of SBZ/West
Rhine Germany
Urbanx born Mar 45-Aug 45 -0.013*
(0.007)
Urbanx born Nov 45-Apr 46 -0.024**
(0.007)
East of Rhinex born Mar 45-Aug 45 -0.002
(0.008)
East of Rhinex born Nov 45-Apr 46 -0.018**
(0.008)
SBZ x born Mar 45-Aug 45 0.013
(0.011)
SBZ x born Nov 45-Apr 46 -0.030**
(0.013)
Sex dummy yes yes yes
Cohort dummies yes yes yes
City size dummies yes yes yes
State dummies yes yes yes
City-size specific trend yes no no
State specific trend no yes yes

Robust standard errors in parentheses; *0p01, ** p<0.05, * p<0.1;

Another interesting region is the former Soviet occupatione (SBZ). There are two reasons
why food for civilians might have been scarcer than in otletgpof Germany. First, it was among
the last German regions to be occupied. Second, given theopeeatrocities of the German
army in the USSR, the Soviet military was arguably less corextwith feeding German civilians
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than U.S. or even British militar}? For these two reasons, | expect that individuals who were
conceived or born in the area of the Soviet occupation zomdddaave been hit harder by the
food crisis than others. Again, this is analyzed bffedences-in-dferences regression (Table 2,
Column 3). Among those born November 1945 to April 1946, | fagdhin significantly lower
educational attainment (by about 3 percentage points)imedion that | suspect to have been hit
harder by the food crisis.

3.2 Flight and expulsion

On January 12, 1945, the Red Army started théiemsive on Germany’s eastern border. An
unprecedented flight wave of some 9.6 million people, masthynic Germans, set in from the
eastern provinces of Germany. Many of those who did not lealntarily were expulsed after
the war. One explanation for the post-war education dipas time d@fected cohorts were born to
mothers who fled or were expulsed from the East. Some of thérehiborn between November
1945 and May 1946 had been in utero during the flight and thesupnably exposed to short spells
(one to four weeks) of extreme undernutrition and partidylhigh physical and psychological
strain (Jochims and Doerks, 1947).

The census contains information where the family of theviioldials lived on September 1st,
1939, i.e. when the Second World War began. If adveffeets of flight and expulsion rather than
widespread malnutrition account for the disadvantage ai@aiate post-war cohorts, one expects
that only those whose parents lived in the former Eastermiffces of Germany areffected and
not those who always lived within the current (1990) bord#r&ermany. Figure 7 shows the
proportion with more than basic schooling for birth coh@istober 1944 to February 1947, and
three distinct groups, by parental residence in 1939. TIsé diroup are those whose parents
lived within the 1990 borders (i.e. former East and West Garyh and who are thusot refugees.
Clearly, members of this group havefared the by now familiar post-war education dip. Although
not shown in the graph, the dip is statistically significarttus flight and expulsion are not the only
and not even the main reason for our findings.

The second group are those whose parents lived in the Edatevinces (Pomerania, Silesia,
East Prussia). These provinces were occupied by the Red Ardgnuary and February 1945,
and the main flight wave was in early 1945. The third group hosé whose parents lived in
Sudetenland, a part of Czechoslovakia. These individuate ethnic Germans who were expulsed
from Czechoslovakiafter the war. Especially the “wild” expulsions during the firstvfpost-war
months (between May 1945 and July 1945) took place undeeraelly harsh conditions (Pykel,
2004).

13Roughly one third of the area of the former GDR was initialicopied by U.S. and British forces and vacated
only on July 1st 1945.
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Figure 7: Educational attainment, by month of birth, and parentatelaf residence in 1939.

Figure 7 shows that a larger share of the individuals in tleerefugee groups has more than ba-
sic education than individuals whose parents lived with@n1990 borders. One explanation could
be that refugees settled primarily in federal states withegally larger proportions of children
attending intermediate and academic secondary schogbtrad¢ore importantly, consistent with
the idea that flight or expulsion are harmful to the fetus,dtacational attainment dip is much
bigger for those whose parents lived in the Eastern Proginc&udetenland in 1939. Further, the
trough in educational attainment is somewhat prolongethiase coming from Sudetenland. This
matches the historical pattern, namely, that the Sudetem&w®s were expulsed after the end of
the war.

Regression analyses are shown in Table 3, which containdtgexf separate ftierence-in-
difference regressions, one for those from the Eastern Prevamzeone for those from Sudeten-
land. Note that | deliberately shifted the definition of theatment periods. For the former group
| shifted the “treatment period” to January-May 1945 andtha latter group to May-September
1945. The purpose of this shift is to capt@a@ditional effects of hardship during flight and ex-
pulsion on educational attainment. This implies assuntiag) tefugee groups were subject to the
generalfood crisis at the same time and to the same extent as nogeesfuwith the fect of the
general food crisis being captured by month-of-birth coldommies. The results in Table 3 are
guite homogeneous in the sense that men appear to be vunépaihe additional hardship of

23



flight and expulsion, while no additionaffects can be found for womeéfh.

Table 3: Effect of being born or conceived during periods of flight or dgfmun

1) (2 )
VARIABLES All Men Women

Eastern Provinces (treatment periods shifted backwardsdynonths)

Born Jan 45-May 45 -0.007 -0.013 -0.001
(0.013) (0.018) (0.018)
Born Oct 45-Feb 46  -0.008 -0.023 0.010
(0.018) (0.025) (0.026)
Sudetenland (treatment periods shifted forward by two tment
Born May 45-Sep 45 -0.024* -0.054*** 0.008
(0.013) (0.018) (0.019)
Born Feb 46-Jun46  -0.031 -0.059** 0.002
(0.020) (0.026) (0.029)

Robust standard errors in parentheses; *9@01, ** p<0.05, * p<0.1.
Control variables: sex, cohort dummies, region of resideinc1939,
region-specific linear cohort trend.

3.3 Selective fertility

Panel A of Figure 8 shows the number of observations in thé® I®8hsus of the cohorts born
October 1944 to February 1947 (and their average educhtidtzanment). The shaded areas
correspond to cohorts born or conceived around the end ttdWear Il. Both cohorts are charac-
terized by a dramatically decreasing number of observgtioths (20% and 30%, respectively),
whereas the number of observations nearly also doublegwtitl latter cohort (conceived imme-
diately after the end of war). Apparently, most of the vaoiatin the number of observations is
due to directly war-related events (two-front war and endgvaf), not to the food crisis as such.
If undernutrition during the height of the food crisis at #rd of the war had a major impact on
fertility, for instance, one wouldot observe the steep increase in the number of observations im-
mediately after the war. Still, selective fertility remaia concern, because one can legitimately
ask who actually had children in such chaotic and dire cirstamces.

In particular, one might be worried about selectivity widspect to social status. If for some
reason, better educated or higher ability (and better eéddgenothers and fathers wdess likely
to conceivechildren in the final war months or the first post-war months, average child born

14Sex diferences in vulnerability to intrauterine insults are weltdmented in the medical literature. For instance,
Hansen et al. (1999) document decreased sex-ratios atifirdsponse to mothers’ exposure to severe life events
especially around the time of conception. Theoretical supgomes from the so-called Trivers-Willard-Hypothesis,
which stipulates that evolutionary pressures will lead trendaughters when living conditions are poor (Trivers and
Willard, 1973).
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nine months after would be of lower average ability. Thislddwappen if, for instance, the better
educated fiicers were kept longer in POW camps, while the rank and file waeased soon after

the war. However, the steep increase in the number of oltsmmgaborn May to August 1946

(when lower ranks returned home) shown in Figure 8, Panes Anpatched by a slight increase
andnot a declinan educational attainment. Rather, the nadir in educatiattainment is reached

before the soldiers returned home.

Since the census has no information on parental educatimther family background, | use sur-
vey data from the German General Social Survey (ALLBUS) diedSOEP? Jointly, these two
surveys have biographical information on about 15,000 Gesrborn between 1939 and 1949,
which corresponds to between 60 and 120 observations pethnebibirth. Figure 8, Panel B,
shows these number of observations, and the proportiorspbrelents with more than basic edu-
cation as well as the proportion born to at least one parehtmore than basic education. Since
there is a large degree of variation in all these variablesifmonth to month, | show kernel-
smoothed averages. The general development of the numlndasefvations and the proportion
of respondents with more than basic schooling matches teafment in the census. However,
there are dferences in education levels across the two data source$e Wound 30% of respon-
dents are recorded having more than basic education in @ déhsus, the corresponding figure
inthe ALLBUS/SOEP is about 50% (and hence in the vicinity of the 1987 celigpuies, see Table
1). Comparability of the education measures might be areis$the combined ALLBUSOEP
data also show a dip in average educational attainment ifirgtgart of 1946, which mirrors the
census findings.

Average parental education increases during the war wariy 945 and then declines. Thus
cohorts born 1941 to 1947 appear to be positively selectestins of parental education. Further,
there is a dip in parental education around late 1945, whictiddlend support to the notion that
at least some of the low attainment cohorts are a negatieetssh in terms of parental education.
Figure 8 does not tell us, though, whether this drop is siggnifi or stficient to explain the overall
drop in educational attainment among those born in early194

Let us thus turn to a regression analysis. Table 4 showsg=igreresults from regressions
of parental and own schooling on a “treatment period” dumanfourth-order polynomial time
trend, and month of birth dummies. Each parameter is frontftardnt regression. | estimated
four sets of regression with four féerent treatment windows. The first window contains birth
before the end of the war, the second window contains birtinsig the end of the war, the third
window contains cohorts conceived around the end of the wdrthe fourth window contains
cohorts conceived after the height of the food crisis. Theiselows have between 355 and 637

15Briefly, ALLBUS and SOEP are the German analogues of the USS énd the PSID with about the same subjects
and scope. Detailed descriptions can be found in TerweyQ&8d Wagner et al. (2007), respectively.

25



Panel A: Census 1970 Panel B: ALLBUS and SOEP
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Figure 8: Panel A: Number of observations and average educatiorahatént, by month of birth, Octo-
ber 1944 to February 1947 (1970 Census); Panel B: Numbers#reation, average respondents’ education
level, and average parental education level, by month @hbiDue to the low number of observations, |
show smoothed averages obtained by local polynomial repre$Epanechnikov kernel, bandwieth.5). The
shaded area indicates the Panel A observation period.

observations. For each treatment window, | estimated figeessions; one for parental education
and four for the respondents own educational attainmeist, Wiiithout controlling for parental
education, then controlling for parental education, arehttwo separate models for individuals
with low and high parental education.

The most important finding is in Column (1): there is no siguaifit drop in parental education
among those born nor among those conceived around the ehd wofar. The point estimates are
practically zero. Moreover, standard errors are reasgraabhbll. Further, the results with respect
to the individuals’ education in Column (2) reflect the fingnfrom both censuses: those born
in late 1943early 1946 are roughly 5 percentage points less likely teehawtained more than
compulsory schooling. If selective fertility with respeotparental education was the explanation
behind this drop, controlling for parental education skogliminate the drop in own education.
This does not happen, although parental education has adtiggpe on one’s own education.
The point estimate (very precisely estimated, not showhéntable) is about 0.44, i.e. having a
parent with more than compulsory schooling increases amve'schances of attaining more than
compulsory schooling by 44 percentage points. The educdijp of late 194farly 1946 does
not vanish when controlling for parental education becangbe present data, these cohorts are
not different with respect to parental education. In fact, givendidhgercentage pointfect, a
parental education gap of more than 10 percentage pointklvb@uneeded to fully explain the
4.6 percentage point drop in attainment. A 5 percentaget gaim — which is the lower bound of
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Table 4: Parental and own educational attainment (measured aschawime than compulsory schooling)
difference between those born about nine months after the endAdf live different time windows) and
adjacent cohorts. Data are from German SOEP and General Socvey (Allbus), various waves.

(1) ) ®3) (4) (©)

Parental Own Own ed. Own ed. Own ed.
education education (controlling for (low parental (higirgntal
parental ed.) education) education)
Born Oct 44 to Mar 45 0.023 -0.002 -0.012 -0.016 0.002
(0.023) (0.025) (0.023) (0.029) (0.036)
Cohort size 470 470 470 332 138
Born Apr 45 to Oct 45 -0.001 0.021 0.021 0.016 0.040
(0.022) (0.025) (0.023) (0.029) (0.035)
Cohort size 460 460 460 335 125
Born Nov 45 to Apr 46 0.003 -0.046* -0.048* -0.059* -0.012
(0.025) (0.028) (0.026) (0.032) (0.043)
Cohort size 355 355 355 258 97
Born May 46 to Dec 46 0.020 -0.014 -0.023 -0.037 0.023
(0.019) (0.022) (0.020) (0.025) (0.032)
Cohort size 637 637 637 461 176
Observations 14,756 14,756 14,756 11,232 3,524

Notes: Robust standard errors in parentheses0*p,**p<0.05. Control variables: fourth-order
polynomial trend, month of birth dummy.

the 95%-confidence interval around the estimate for tifermdince in parental education — would
explain just half of that. In other words, even with this cargively small sample, one can safely
rule out that selective fertility with respect to parentdlieation fully explains our findings.

Columns (4) and (5) of Table 4 show the results of separateessmpn for individuals with
parents of low and high education. They contain anotherestang finding in support of the
malnutrition explanation: children of parents of low edima have stfered more in terms of the
educational attainment dip (although thé&elience across equations is not significant). This may
be explained by the better ability of high education (or meo respectively) parents to buy food
beyond what was allocated on the ration cards, for instapgrilchasing more or better food on
black markets, or by traveling to the countryside to buyatigefrom farmers.

3.4 Selective mortality of adjacent cohorts

| now address the concern of potential positive selectioooimorts born just before or after the
cohorts that seem to haveffered most from the food crisis. This may be relevant esdgda

those born during times of high infant mortality, e.g. ardtime end of the war. If these cohorts are
positively selected because inherently “weak” types pedsn utero or as infants, the estimated
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Table 5: Regression of educational attainment on pre- and podirtesd cohort dummies.

Census 1970 Census 1987
Cohorts jointly separately jointly separately
estimated estimated estimated estimated
Pre-treatment
Born Jan 1-May 27, 1945 -0.014%** -0.002 -0.009* -0.0002
(0.005) (0.005) (0.005) (0.005)
Born May 28-Dec 31, 1945 -0.023*** -0.014*** -0.019*** -0.2x**
(0.004) (0.004) (0.005) (0.004)
Treatment
Born Jan 1-May 27, 1946 -0.059*** -0.053*** -0.043*** -0.6B*
(0.005) (0.005) (0.005) (0.005)
Post-treatment
Born May 28-Dec 31, 1946 -0.013*** -0.003 -0.012%** -0.005
(0.004) (0.004) (0.004) (0.004)
Observations 448,449 448,449 435,685 435,685

Notes: Robust standard errors in parenthesesp*p,**p<0.05,*** p<0.01. Control vari-
ables: fourth-order polynomial trend, sex, half-year aftbdummy. The census reference
date in 1987 was May 25.

negative €fect of the food crisis on the November 45 to April 46 cohorts/rha exaggerated.
| counter this objection by showing the absence of cohfieices in the cohorts surrounding the
“treated” cohortg®. Using the 1970 IPUMS data, | define two “pre-treatment” atd@born Jan
1 to May 27, 1945 and born May 28 to Dec 31, 1945) and one “pestinent” cohort (born
May 28 to Dec 31, 1946) along with our treatment cohort (b@n 1 to May 27, 1945). For
the 1987 IPUMS data, | define the same cohorts except thaetbeence date is May 25. Table 5
shows the ca@cients of interest from several regressions. The colunbedéa “jointly estimated”
contain the coféicients of period dummies that are jointly estimated in orgrassion model.
The columns labeled “separately estimated” contain théicants of period dummies from four
separate regressions. Control variables are — as befor@urthforder polynomial birth cohort
trend, a sex dummy, and a half-year of birth dummy (where teeHalf-year lasts until the census
reference date).

The question | seek to answer is whether the low educatidgtzmhenent measured among those
born early in 1946 can be explained by relatively high edooal attainment in adjacent cohorts.
If that was the case, | would see positive fimgents (deviations from the long-term trend) for
pre- and post-treatment cohorts and perhaps zero or egglglpositive €fects for the treatment
cohorts. This is clearly not what Table 5 shows. In contrasgative cofficients in the 4 to 6
percentage point range remain for those born January to Ndg¢.1For adjacent cohorts one

16 am grateful to the anonymous referee who has suggestedrthigsis
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either finds negative céiécients as well (in the jointly estimated case) or even famigcisely
estimated zeros (in the separately estimated case). Intbene, is no evidence compatible with
the view that positive selection in adjacent cohorts, eug td high infant mortality, is responsible
for our main findings.

4 Evidence from Austria

In March 1938, Austria was occupied by Nazi Germany and begaart of the Third Reich. Living
conditions in Austria closely mirrored those in the restaf Reich. Austrian men fought alongside
their German counterparts, Austrian cities were bombedlBdaair force (but to a much lesser
extent), and finally, Austria went down together with the idghe Third Reich in 1945. The Red
Army occupied Austrian territory by the end of March 1945 asached Vienna on April 13. U.S.
troops reached Austrian territory by the end of April. As ier@any, the final weeks of the war
and the first couple of months after the war were charactébyanasses of refugees and expulsed
persons, under- and malnutrition as well as mass rape.

| replicate the analysis for Germany using 10% subsamplebeofAustrian censuses 1971,
1981, 1991, and 2001, again drawn from the Integrated PUlsikcMicrodata Series. As before, |
combine age at time of the census and year of birth to idewtiigther a person was born between
Jan 1st and the day of the census (May 12th in 1971 and 1981 agdLbth in 1991 and 2001).
The total number of observations is 433,000. The developmiethe number of observations
across the years (and by implication the number of birthsgnsarkably similar to Germany. A
gradual decline during the war years is followed by a finapdromediately after the war. In fact,
the correlation between the German and Austrian time ser@90 for men and 0.92 for women.

| use the Austrian data to test again the hypothesis thattgrine malnutrition around the end
of the war had long-termfiects on educational attainment and labor market outconis.céhnot
only be viewed as testing my prediction out-of-sample, b @as a way to exclude changes in
the education system as a rivaling explanation. If | find Enmesults for Austria and Germany,
it is very likely that they are caused by common factors, sasWorld War Il events and their
consequences.

Using the analogue specification that | used with the Gern®8Y Tensus data, | estimate a
regression of education or labor force success on a “tregtchanmy” (being born in 1946,
a fourth-order polynomial trend, a season-of birth dummys@ set of census year dummies.
Results are shown in Table 6. | find a significant 2.4 percenfamnt drop in the proportion of
men and a 5.7 percentage point drop in the proportion of waattaming more than compulsory
schooling. Further, among those born in 194the proportion of college graduates is between
0.5 and 0.7 percentage points lower than expected. Unemglolyrates are 2.7 percentage points

29



higher than expected among women born in the first half of 1848hey do not show a significant

deviation from the long-term trend among men. Finally, thegprtion of individuals in blue-collar

jobs is raised significantly for both men (2.9 percentagatsdand women (3.9 percentage points)
Table 6: Effect of being born in 19460n educational attainment and labor market outcomesgepéage point

estimates obtained from linear probability models. Datafeom the Austrian censuses in 1971, 1981, 1991,
and 2001

Above basic College degree  Unemployed Blue-collar
Men
Mean dep. variable 0.752 0.063 0.035 0.522
Born in 1946l -0.024*** -0.007** -0.001 0.029***
(0.006) (0.005) (0.003) (0.008)
Observations 213,941 213,941 186,680 185,926
Women
Mean dep. variable 0.541 0.025 0.044 0.330
Born in 1946I -0.057*** -0.005*** 0.027*** 0.039***
(0.007) (0.003) (0.002) (0.009)
Observations 219,018 219,018 119,782 118,060

Notes: Robust standard errors in parentheses; 2801, **p<0.05, *p<0.1. Control vari-
ables: fourth-order polynomial trend, season of birth dwyrifirst vs. second half of the
year), census year dummies.

| use the Austrian data also to study whether the post-wdn Boenalty” varies along the
rural-urban dimension. | distinguish three types of regiorural (less than 50,000 inhabitants
in 1939), urban (between 50,000 and 250,000 inhabitantg),\@enna (approximately 2 mil-
lion inhabitants). Table 7 shows the estimation result$nafdr probability models of educational
attainment—with general specifications as before. Therteg@odficients show cumulative af-
fects: “Born in 194@” shows the &ect among those currently living in a rural area, “Born in
19461 x Urban” shows thedditionaleffect among those currently living in a city with more than
50,000 inhabitants, and “Born in 1946 VienngUrban” shows the féect among those currently
living in Vienna compared to those living in an urban areaobtain the total #ect among those
currently living in Vienna, one has to add up all three paramse | find that all parameters are
negative, that is, there is a the post-war birth penalty amkcreases with city size. | also find
that the additional “Vienna”féect is quite strong (about 3.5 percentage points) and honeoges
across sexes. For men, the “Vienndfeet actually accounts for most of the post-wéieet in
the population. In the introduction, | have inferred froneege birth weights in Vienna’s univer-
sity hospital that intrauterine conditions should havenbgarticularly bad in May to September
1945. Individuals in their first trimester during that timewld have been born exactly during our
“treatment” period.

Overall, the results for Austria provide evidence in suppdithe malnutrition hypothesis, in
particular because they rule out a competing explanatiscudsed above. Although some insti-
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Table 7: Effect of being born in 19460n attaining more than basic education, by sex and regioasidence
(linear probability models).

Variable Full sample Men Women
Born in 1944l -0.020*** -0.011 -0.029***
(0.006) (0.009) (0.010)
Born in 1948l x Urban -0.017 -0.004 -0.029*
(0.011) (0.014) (0.016)
Born in 1948l x VienngUrban -0.0345*** -0.035** -0.035*
(0.013) (0.017) (0.020)
Observations 432,959 213,941 219,018

Notes: Robust standard errors in parentheses; 2801, **p<0.05, *p<0.1. Codficients are
percentage point estimates and show cumulatiezts. Control variables: urban and Vienna
dummy, fourth-order polynomial cohort trend, season ahbitummy (first vs. second half
of the year), census year dummies, sex dummy (only in fulldarspecification).

tutional changes of the education system have been sinsiler @erman, the timing was féker-
ent. Major school reforms had been decided nationally irR1@6ch as lengthening compulsory
schooling from 8 to 9 years) but often did not tak&eet until a few years later. It is hard to see
how these reforms would hav@fiected the schooling of the specific cohorts born in early 1946

5 [Economic consequences

The purpose of this short section is to provide some rougk-b&the-envelope calculations of the
economic consequences of the educational decline amopgsievar cohorts. First, | estimate the
number of individuals who have not gone past compulsory atilut because they weré&ected
by the food crisis in utero. This estimate is equal to the nemalb children born in West Germany
between January and May 1946 times the percentage poirdtreadin educational attainment as
estimated above. The numbers are shown in Table 8. The fiv&hows that, according tdticial
statistics, about 340,000 boys and girls were born duried‘titeatment period”. Of these, 5.31
percent or 18,051 individuals have not completed more tbhamptisory education due to the food
crisis. Second, | use German SOEP data to estimate the isetpralue of real life-time earnings
for 1946 cohort members, by sex and educational attainrasrigllows:

67 1946

yis7 g
Yioa6ra  P2010 _P2010
NPVY) = Z 103 Z 107 @)

17 Yigena Piosera Zgh P1o46a

To explain, let us begin with the second term on the right hsidé. It shows the sum of
the nominal annual earnings of an individual SOEP sample lpeefinorn in 1946 at age, y.34,
discounted (at 3%) and inflated to 2010 prices. Thus agaregrprofiles of the 1946 cohort be-
tween age 38 (in year 1984) and age 64 (in year 2010) are ebitdirectly from the SOEP survey
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data. Since zero earnings are included in this computatiom;participation, early retirement or
unemployment are taken into account as economic conseggi@hdower education attainment.
Earnings profiles between age 17 (year 1963) and age 37 (988) are not directly observed in
the SOEP data and are imputed using the nominal age-eaniofies of the 1967 cohort (who
were aged 17 in 1984 and aged 37 in 2094¥, adjusted for real income growth between 1946
and 1967+ a, Yio4e:a/Y10671a, discounted (at 3%) and inflated to 2010 prices. This proeeds-
sumes that the productivity and price adjusted age-easmprafile between age 17 and 37 was the
same for the 1967 as for the 1946 cohort.

Table 8: Estimating the fiect of the food crisis on lifetime earnings (West Germany)

Men Women Total
Number of individuals born January to May 1946 170,043 183,5 339,626
Food crisis &ect on educational attainment (percentage points)  0.0526053@  0.0531
Number of individuals with low education due to food crisis Jer ! 9,107 18,051
Individual NPV lifetime income, low education (2010 Euro) 833716 166,904
Individual NPV lifetime income, high education (2010 Euro) 556,303 271,600
Individual difference (2010 Euro) 170,587 104,696
Sum across allféected individuals (2010 Euro) 1.526bn 0.953bn 2.479bn

The average net present values of real life-time incomeds/shby sex and education, in Table
8. Men born in 1946 with only basic schooling had a NPV of 3&856,FEuro. With more than basic
schooling, the NPV was 556,303 Euro. Part of this 44%edence should be due tofiirences in
ability, part should be returns to schooling. The amountsviamen are smaller, due to lower labor
market participation and lower earnings. Multiplying thi&erence in lifetime earnings between
low and high education individuals with the number of 1946a® members whose educational
attainment wasféected by the food crisis yields an aggregate loss in lifeetearnings of about
2.5bn Euro or 0.1 percent of the GDP in 2010. Obviously, tlegeemany uncertainties in this
calculation. For instance, | did not account for possibleess mortality of the feected cohorts.
Accounting for mortality would increase the estimate oftlearnings. Further, due to the long
time horizon, the choice of discount factor makes a hug¢femince. Discounting at 5% reduces
the estimated overall loss to 1bn Euro. Still, the roughulalions presented in this section suggest
that the food crisis around the end to the war had substatitaiomic consequences.

6 Summary and conclusion

The aim of this paper was to study long-teriffieet of adverse intrauterine and early childhood
conditions, exploiting as “natural experiment” the consaces of World War 1l for the German

population, and, in particular, the “food crisis” betweatel 1944 and 1948. In line with the current
literature on fetal origins of adult outcomes, | hypothesdithat cohorts in utero immediately after
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the war (and born in early 1946) would have less favorableatn and labor market outcomes
than cohorts born earlier or later.

Using data from a 10% subsample of the German 1970 censuandl fa remarkably sharp
negative dent in outcomes among cohadsaceivedt the end of the war (around May 1945) and
born between December 1945 and May 1946. These long-tets slo®w up even in comparison
to cohorts born immediately before and after that periodp Wave also undergone serious eco-
nomic and psychological hardship in early childhood. To mgwledge, this is the first time these
significant long-term costs in the form of lower educaticaethievement, higher unemployment,
lower occupational status and lower labor market incomee2s/later have been documented for
Germany.

In order to support the claim that this novel finding is indeedonsequence of intrauterine
malnutrition, | examined a number of empirical implicatoemanating from our theory. For
instance, | analyzed how average educational outcomes loyhrod-birth cohort are related to
data on daily caloric intake across Germany. | found thahgtaive and qualitative malnutrition
around the time of conception has the strongest correlétmmpared to late pregnancy or infancy)
with the level of completed education. | was also able to skimat regional variation in food
availability is related to the post-war education dip. Rart | have extended the analysis in time
and space. First, using data from the German 1987 censushkaatoeducation and economic
outcomes another 17 years onward, | was able to confirm tha@iasdrom the analysis of the
1970 data. Second, | used census data from Austria, whicharasf the Third Reich from 1938
to 1945 — has been occupied by Allied forces after the war dsm sffered from under- and
malnutrition around the end of the Second World War. The Aaistdata provide independent
evidence of a specificfiect of being born in the first part of 1946 on educational atteint and
labor market outcomes.

Further, | studied alternative explanations. For instaamoeng the fiected cohorts, there are
children who were born to mothers who lived in the former easparts of Germany — and who
sufered from flight and expulsion in utero when and after the RedyAmarched towards Berlin.
Being exposed to flight-related stress in utero was founahficci someadditional damage on
unborn children. Moreover, there was no evidence that sedetertility (if children born im-
mediately post war had less educated parents), selectivialityg or coincidental changes to the
education system (unrelated to the events in 1945) mighaexpur findings.

Finally, several directions for future research come todnioth into the fetal origins hypothesis
and into the long-term consequences of the Second World dv&dérman and Austrian war and
post-war children. First, it would be important to reple#te analysis in this paper with other large
scale data sets. Second, it would be useful to look at nonesoix long-term &ects. For instance,
the epidemiological literature is naturally concernedwhigalth outcomes. Following the example
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of the “Dutch Famine” studies, it would be interesting tolecl data on health outcomes of birth
cohorts born a few months before November 1945 to a few maaiftes May 1946, possibly
on several subsamples exploiting the regional variatidiving conditions in early to mid 1945.
Overall, the current analysis has the potential to sparkxaitieg line of future inter-disciplinary
research.
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