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Abstract. The average height of children is an indicator of the
quality of nutrition and healthcare. In this study, we assess the effect
of unemployment and other factors on this variable. In the Eastern
German Land of Brandenburg, a dataset of 253,050 preschool height
measurements was compiled and complemented with information on
parents’ schooling and employment status. Unemployment might have
negative psychological effects, with an impact on parental care. Both a
panel analysis of districts and an assessment at the individual level
yield the result that increasing unemployment, net out-migration and

fertility were in fact reducing height.
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1. INTRODUCTION

After an initial substantial height increase of school starters in the
Eastern German Land of Brandenburg between the re-unification of
1990 and 1995, the upward trend stopped suddenly and even
developed into a downturn in children’s heights between 1997 and
2000. Since 2000, heights have been stagnating at a low level. This is
all the more remarkable, as heights have never declined over longer
time spans in Eastern German Ldnder since 1880 — except for the most
recent period 1997-2006 (Table 1). This astonishing development has
motivated us to study the determinants of height in this region and
period. As shown in a large amount of literature, the average height of

children serves as an indicator for the quality of nutrition and







Table 1  Long-run height development in Jena (Thiiringen) and Brandenburg

Height increase Height increase

Region Period (cm) per decade (cm)
Jena 1880-1921 4.7 1.1

Jena 1921-32 3.0 2.7

Jena 193244 0.5 0.4

Jena 1944-54 1.2 1.2

Jena 1954-64 1.1 1.1

Jena 1964-75 2.8 2.5

Brandenburg 1987-97 2.7 2.7

Brandenburg 1997-2006 -0.3 -0.3

Source: Jena: Ja“ger et al. (1990), Brandenburg: see text.

healthcare (see, among many others, Komlos, 1989; 1996; Steckel and
Floud, 1997; Tanner, 1990). In the present study, we employ this
indicator to assess determinants of social development in Eastern
Germany. Among other factors, we will study the influence of the
exorbitant unemployment rates in the past two decades.

At first glance, economic factors might be deemed to have little
impact on children’s height in an affluent country like Germany. After
all, one might assume that even the low income of unemployed parents

would suffice for the provision of all basic needs. However, in a cross-
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sectional study on Britain in the mid-1980s, such a detrimental effect
caused by unemployment has been found for 10,172 primary-school
children (Rona and Chinn, 1991). Rona and Chinn controlled for the
height of parents, social class, family size and other characteristics,
and still estimated the independent influence of unemployment to be as
large as 1.2 cm. In this study, we will assess the hypothesis that height
is indeed influenced by unemployment, even in Organization for
Economic Cooperation and Development (OECD) countries such as
Germany. In our study on Eastern Germany, we can assess this
hypothesis over time, between 1994 and 2006, which provides further
insights. Furthermore, we maintain that the study of heights can yield
important insights into the social and economic development of
Eastern Germany. Our findings are based on a new dataset of 253,050
height measurements of children around the age of six years, which
was used for the first time in this study.

Unlike most other regions, Eastern Germany is ideal for assessing the impact
of unemployment on children’s height, since it has been suffering from
drastic unemployment rates for a long time. Especially if both parents
are unemployed, the quality of nutrition, medical resources and family

life could decline in many cases. Thus, frustration and psychological



stress might pave the way for reduced care or other compensating
behaviour, resulting in parents allowing more unhealthy behaviour than
before. In our study, we assess (1) whether the share of parental
unemployment in a district has a significant negative influence on the
development of heights and (2) whether this can also be found on an
individual level. Other potential determinants of height, such as out-
migration, fertility, income and education, will also be studied.

Height differences are uniquely important, as, for example, self-
confidence is often influenced by height. Based on this relationship,
economists use height as an indicator for the willingness to accept risks
(Dohmen et al., 2006; Goerke and Pannenberg, 2007). Robert F. Fogel
(1993) stressed in his lecture to the Nobel Prize committee that a height
gap of 17.5 cm meant even for modern Norwegian males in the 1960s
and 1970s a higher probability of dying in the following period of not
less than 71%, clearly a large amount (see appendix).! He based his
work on Waaler (1984), who measured several thousands of
Norwegians and followed them in a longitudinal study. Norway had one
of the populations with the best nutrition in the late twentieth century.
Baten and Komlos (1998) estimated that a centimetre of height equals

about 1.2 years of life expectancy, with only negligible coefficient



change over time between the birth cohorts of 1860, 1900 and 1950, i.e.
the latter being adults in the 1970s to the present. Hence, 1 cm is clearly
a meaningful amount, as living 1.2 years more or less is a substantial
asset in the quality-of-life portfolio. For children, the relationship
between height and longevity is even closer (Billewicz and MacGregor,
1982; Martorell, 1985).

This paper is structured as follows. After a short review of the literature
on height determinants, especially in Germany and former socialist
countries, the new dataset is described, along with its strengths and
limitations. In the third section, we analyse the effects of regional parental
u nemployment and a number of other variables in a panel of districts
and annual observations. Section 4 tests the robustness of our results by
adding a number of other variables. Moreover, height determinants are
analysed at the individual level. For example, we study whether female
education plays a particularly large role in determining children’s height.
Other determinants could include the number of siblings or the number

of adults in a household who can provide additional care.



2. LITERATURE

Adult height is influenced by the quality of nutrient intake, disease
environment and the care received by parents and other persons, which
leads to optimal resource usage and avoidance of hazards. This effect on
adult height is particularly important during the first three years of life,
because growth is most pronounced in those years. However, in the case
of still- growing children, the environmental determinants of the
period directly preceding height measurements are even more important
than the first years of life (Baten, 2000; see also appendix, compare
footnote 1). This influence of the last few months before measurement
has been amply documented in the anthropological literature. For
example, Tanner (1990) describes this as a ‘target-seeking process’:
growing individuals adjust their subsequent growth to current
circumstances. For example, if in one year the amount of healthy
nutrients is poor or the disease burden is high, the body waits and does
not grow. If the situation stays bad, adult stature is accordingly stunted.
If times get better, catch-up growth is possible and adult stunting might
be minimal. The advantage of stunting during chronic malnutrition

periods is that shorter individuals need to consume less energy, and



hence survival is more likely. In conclusion, poor nutrition, health
environment or parental care during the months before measurement
can lead to lower growth paths of children. This strong influence of the
1-12 months before measurement has also been confirmed in a study
by Baten and Wagner (2003) on the height of school children in
Germany during the first half of the twentieth century (Figures 1 and 2).
Heights declined strongly during World War I and the malnutrition
period of 1946-48. In contrast, redistribution programmes and
medicohygienic improvements in the Weimar period increased human
stature dramatically. Interestingly, during the national socialist period —
and even before World War II — heights stagnated. Baten and Wagner
(2003) have argued that this was caused by the national socialist
antitrade (and antisemitic) policies, as well as by the national socialists’
striving for autarchy.

After World War II, the German states developed radically different

n
terms of productivity and purchasing power (van Ark, 2001). What is
less well known, however, is that height and health were diverging as
well. Komlos and Kriwy (2003) found, for example, that while East

and West Germans born

The appendix is available at http://www.uni-tuebingen.de/ieha/br.zip
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Figure 1 Heights of children in Stuttgart

Source: Tanner (1990).
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Figure 2 Heights of children in Leipzig (seven years old)

Source: The original series was measured by Koch, cited after Marcusson (1962). The height data of children

aged six years, nine months and seven years, three months were averaged.

in the 1940s were of similar stature, those born in the GDR period fell
significantly behind their Western counterparts (although an absolute
height increase could be observed in both parts). Interestingly, social
and gender differences were slightly smaller in the GDR, although
social differences did not disappear, as was the official policy goal.
After re-unification, the heights of male children and even military
conscripts in the East converged rapidly towards the higher Western
level (Hermanussen, 1995; 1997; Komlos and Kriwy, 2003), although
the exact dimension of the previous gap is still debated (Greil, 1998).

Increasing heights were common in rich and well-developing



countries over the twentieth century. Height increases have been
observed in all European countries, and the upper limit might not have
been reached until now. For example, Dutch heights — already the tallest
in the world — still increased from 180 cm to no less than 184 cm on
average in recent years. In contrast, countries with economic problems
and unfavourable development conditions did not experience increases
in height. For example, girls’ heights in the Czech Republic have been
stagnating during the difficult years after transition (Blaha et al., 2001).
Children’s stature in Kazakhstan — one of the former Soviet republics in
Central Asia — has been stagnating or declining, with the height of girls
developing even worse than boys’ height due to religiously induced
discrimination in the labour market (Dangour et al., 2003).2 Hence, the
relationship between height and economic development is
astonishingly pronounced for the late twentieth century, especially

if

1. Moreover, in most of the poorly developing African countries, heights also developed poorly during the

last three decades of the twentieth century (Moradi, 2005).
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Table 2 Descriptive statistics of the Brandenburg sample

Boys Girls Total
Year
1994 15,411 14,297 29,708
1995 15,099 13,603 28,702
1997 13,243 12,298 25,541
1998 9,620 8,752 18,372
1999 8,511 7,545 16,056
2000 8,169 7,387 15,556
2001 8,322 7,753 16,075
2002 9,066 8,214 17,280
2003 10,126 9,074 19,200
2004 10,109 9,363 19,472
2005 12,873 11,652 24,525
2006 11,916 10,647 22,563
Total 132,465 120,585 253,050
Age
4 43 80 123
5 39,660 39,745 79,405
6 87,988 77,968 165,956
7 4,691 2,725 7,416
8 83 67 150
Total 132,465 120,585 253,050

Note: Cases with unknown gender, height or age were excluded.
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intergenerational-level effects and the influence of distinct nutritional

traditions are taken into account.

3. DATA

Anthropometric measurements from all Brandenburg school starters are
available from 1994 onwards until 2006, with only the year 1996
missing (Table 2, panel A).> The data were collected by public health
services. All children in Brandenburg are medically examined by
default before starting school. While medical examinations of school
starters are carried out in other German La nder as well, what sets the
dataset at hand apart from all other German datasets is the inclusion of
economic variables on parental occupational status, parental education,
the number of siblings and the number of adults living in the household.
These data derive from an interview in the medical examination. During
1994-95, the first two years of examinations, the aforementioned

socioeconomic background variables were

3. In 1996, the data were not collected for internal reasons in the Ministry.
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only recorded for half of the dataset. However, this missing data
problem resulted not from a selectivity of responses, but rather from the
fact that some physicians avoided asking questions about
unemployment and social back- ground, fearing violations of data
security or non-compliance. However, we find no systematic distortion
when comparing the share of ‘non-employ- ment’ responses with
aggregated data. Until 2006, more than 90% of the data are
complemented with socioeconomic background variables. The
Branden- burg health reporting has been using these economic variables
to assess the association between social inequality and infant morbidity
from the late 1990s onwards (B6hm et al., 2003; MASGF, 1999).
Besides, an awareness of the health consequences of social inequality is
growing among both experts and the general public.

The handbook for child and youth health services in Brandenburg

explains
the definition of unemployment (Landesgesundheitsamt Brandenburg,
2008): when the child is brought to the school entry examination, the
accompanying person is interviewed whether father, mother or both

parents are employed or unemployed. If the person decides not to
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answer, or the child comes from an orphanage, the cell is coded as
missing value. If mother (or father) lives with another partner instead of
the official father (or mother), the data for this partner are coded. The
definition of ‘unemployed’ applies to those persons who work less than
one hour per week. Publicly supported employment (‘ABM’, etc.) is
coded here as employment. Unfortunately, no information about the
duration of employment is recorded.

For all of the 253,050 children in the dataset, height, gender and age
were recorded. The complete set of socioeconomic variables was
recorded for 166,387 cases. The quality of the anthropometric
measurement can be rated high, since a standardized procedure was
used. Initially, about 30,000 children were measured per year, but
figures shrank to 15,000-25,000 children annually after 1998. This was
not the effect of selective measure- ment, but rather mirrors the
demographic development of Brandenburg: while birth rates had
already begun to decline during the GDR period of the 1980s, this trend
was dramatically reinforced in the first half of the 1990s. Increasing
pessimism about social and economic development, the higher average
age of mothers and migration of young people led to a smaller frequency

of births.
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Most children in the dataset were measured at age six years,

while
approximately one-third had already been measured by age five years.
Some 7,000 children were seven years old, and negligible amounts were
aged four and eight years. The typical family in Brandenburg over the
period under study had either one or two children, with more children
occurring relatively infrequently. Finally, the employment and
schooling characteristics of the parents need to be addressed: about two-
thirds of the school starters’ mothers were employed. About 15% of the
mothers had an Abitur degree (i.e. 12 years of successful schooling),

while slightly less mothers did not even finish ten years of schooling.
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4. THE DEVELOPMENT OF UNEMPLOYMENT AND HEIGHT

The Land of Brandenburg is located around the German capital, Berlin.
It experienced a remarkable positive economic development in the first
half of the 1990s, with wages growing at 10—15% and gross domestic
product (GDP) per capita even slightly more. There was modest
convergence to Western Germany, albeit this was mostly due to large
income transfers from there. From the mid-1990s to the early 2000s,
wages stopped growing and even declined somewhat after 2001. GDP
per capita grew only modestly (around 2— 3%). This was typical of the
entire Eastern part of re-unified Germany. In the second half of the
1990s, unemployment began to increase strongly and has hitherto
remained at high levels.

Overall, the heights of six-year-old boys increased from the GDR
times of the late 1980s (117.2 cm in a study by Greil and Schilitz, 1999)
to 119.9 cm in 1997 (our study, age six years). In contrast, after 1997
there is a decline, followed by a very slight recovery (Figure 3). In
assessing this time trend, we take great care to control for age in years
and months (see the note under Figure 3). Interestingly, boys in

Brandenburg were taller than girls in the period under study, which is
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not normally the case in this age range. In fact, none of the available
growth reference charts for the US suggests a height advantage for boys
of this age (see http://www.cdc.gov/growthcharts/), although a recent
German survey did (Stolzenberg et al., 2007). The same phenomenon
has been observed in other post-socialist societies (Dangour et al.,

2003). Komlos and Kriwy (2003) note that male heights in Brandenburg
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Figure 3 Height (in cm) of six-year-old children from Brandenburg

Note: This trend is adjusted for ages in months and on the level of six-year-olds; see regression
A.1. The value for 1994 and six-year-olds is represented by the constant, and the values for 1995— 2006 is
the constant plus the year coefficient, always for six-year-olds. We control the age structure with month
dummies, and include only 6.0-6.99-year-olds here. This is important, because if a disproportionately high
number of children, say aged six years and 11 months, had been measured during the early phase, and many

children aged six years and one month during the later phase, then simple averages could be misleading.
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improved more during and after re-unification, as was the case in other
areas of Eastern Germany (see also Kromeyer et al., 1997; Schilitz,
2001). Zellner et al. (1996; 2004) postulate that the height of seven-
year-old girls in Jena was

124.5 cm in 2001, whereas boys were 126.4 cm tall ( Jena is situated in
the Land of Thiiringen, south-west of Brandenburg). These trends could
be related to social behaviour, but might also have biological reasons.
We intend to address these issues in a separate study.

Next, we consider the correlation between parental occupational
status and children’s height, comparing the heights of children whose
parents were reported as ‘both unemployed’ vs. ‘at least one parent
employed’ (Figure 4). Children of parents who were reported as ‘both
unemployed’ were always significantly shorter, by about 1.5 cm in
1995 and 1997, and still more than 1 cm in 2006. It is interesting to
note, however, that the height of children with employed parents
declined over this period. This might have been caused by external
effects from the difficult situation in this region. As the number of
children with two unemployed parents also increased dramatically, the

height reduction might indeed have been partially caused by this factor.
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Another potential explanation could be that an increasing number of
children were living in single-parent households, which tend to be more
vulnerable economically. However, we reject this variable, since the
height decline of single-parent households was almost identical to the

overall decline in height (figure not shown, available from authors).
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Figure 4 Height (cm) of female and male children (six years old), with ‘at least one parent

employed’ vs. ‘both unemployed’

Note: This trend is adjusted for ages in months, and on the level of six-year-olds; see regression

A.2. The value for 1994 and six-year-olds is represented by the constant (minus the coefficient for
unemployed parents in the lower line), and the values for 1995-2006 is the constant plus the year coefficient,
always for six-year-olds (with or without the unemployment coefficient subtracted). We control the age

structure with month dummies, and include only 6.0-6.99- year-olds here.
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Table 3 Expected signs of the explanatory variables

Expected District Individual
sign regressions regressions
Variables
Unemployment of parents - Incl. Incl.
Total unemployment Long- - Incl.
run unemployment - Incl.
Incl.
Out-migration - Incl.
Education Income b Incl. Incl.
Education of mothers b Incl.
Incl.
bb
Education of fathers b Incl.
Incl.
Fertility (birth rate/number of siblings) - Incl.
Number of adults in household b Incl.
Interaction variables
Education x out-migration Incl.
Unemployment x number of siblings - Incl.
Unemployment x adults in household b Incl.

4.1. District-level regression analysis

In the following, we will use panel regression techniques for districts,
age groups and years (Tables 3 and 4). In order to minimize
measurement error from normal growth patterns, we distinguish three

age groups: those aged 5.5-5.99, 6.0-6.49 and 6.5-7.00 years. We
20



obtain 12 annual observations for those 18 districts and three age
groups. We regressed height on explanatory variables in a number of
panel regressions, using the least-squares dummy variable model that is
equivalent to the fixed-effects estimator. We always included a full set
of dummies for the regions and the age half years, in order to limit the
problem of heterogeneous age.*

As a core result, the children who were born in districts and years in
which many parents reported ‘both unemployed’ were in fact
significantly shorter, and the coefficient is not small (Table 4, columns
1, 4-7). We also decided to assess different concepts of unemployment
as explanatory variable. We used not only the share of parents who
reported to be both unemployed, but also the total unemployment rate
in a district, and the share of total long-term unemployment (more than
a year). If we compare the coefficient of parental unemployment with
the total unemployment rate (column 2), it turns out that the latter is

actually insignificant. The total unemployment rate also

4. The effect of the latter is an R?, which is always quite large, because clearly older children were taller
than younger children. If we omit the age half years, the results do not change much. The only major
changes are that the coefficient for unemployment of both parents increases quite strongly. It increases
between factors 2 and 3. Moreover, the R*> declines to values around 0.10-0.12, which are still

acceptable.
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includes, of course, many people without young children. This could
be a source of measurement error, as the effect of unemployment on
children’s height might be mainly caused by the parental situation.
The same might apply to the rate of those who were unemployed for
more than a year. This component of unemployment also turns out to be
insignificant (column 3). Apart from unemployment, a number of other
factors could have impacted on height, which are listed in Table 3. We
also describe in this table which variables we will include on the district
level and on the individual level (see

next section).

(1) Net outflow or net inflow of well-educated (and perhaps taller)
individuals. One could imagine that in the districts of Brandenburg
that were in a particularly bad situation, the outflow of individuals
who were well educated was quite strong. Given the relationship
between education and height, one could further imagine that well-
educated migrants might have been taller on average. Burda (1993)
analysed an opinion poll in which former GDR citizens were asked
about their potential wish to emigrate. He found that individuals with

a college degree (Abitur) mentioned more often that they could
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imagine emigrating. On the other hand, he did not find a significant
difference between those with a university degree and the unskilled.’
The districts with the largest losses were situated at the periphery of
Brandenburg (the ‘outer development area’, as it is termed in
Brandenburg official documents). On average, nine districts had net
outflow and nine districts (the latter adjacent to Berlin) had net
inflow of migrants, the balance being almost equal in terms of
migrants per capita. Apart from the migration of educated and tall
families, a second mechanism might be that the net out-migration
rate might be another proxy for the economic condition of a given
district and year, with high out-migration from the peripheral
districts of high unemployment and other bad prospects, and
substantial immigration into the well-developing districts around
Berlin. In fact, the correlation between the total unemployment
rate and net out-migration is 0.39 (p 5 0.00).° Related to this, the
differential of land prices between Berlin and the adjacent
Brandenburg districts plays a role here, bringing in immigrants with
often above-average incomes into the Berlin—Branden- burg border
area. As a result, the share of net out-migration had in fact a quite

consistent negative effect on height (Table 4).
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Hunt (2000) confirmed this with other data, keeping the age structure constant. Bru“cker and
Tru“bswetter (2007) argue that the migrating Eastern Germans received actually less schooling than
the population that stayed, based on the 1% sample of all German employed persons generated by the
Institute for Employment Research (IAB).

The correlation with the unemployment of both parents is 0.32 ( p 5 0.00), with long-term
unemployment 0.29 (p 5 0.00) and with short-term unemployment only 0.05 (p 5 0.29); i.e. in the
latter case, there is no significant correlation. Short-term employment did not have a negative effect

on height (results available from the authors, not shown here).
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(2) Education might have a direct influence on the height and health of
children. On the district level, we calculate the share of those who
leave school with a high school degree (4bitur).” For example, in
the big cities the share of high-school-educated persons is much
higher, and there might be both direct effects of educated parents on
children’s health and positive externalities created from higher
education on the health attitudes towards children in a region. The
share of those who leave school with a high school degree (Abitur)
is insignificant, perhaps because this is too rough an indicator of
education. We also tested an interaction term between net out-
migration and share of persons with high school degrees (Abitur)
who leave school (column 6). The idea was to assess whether there
was an effect if many leave from districts of higher human capital.
This interaction term is also insignificant. However, also, this
variable is only a very rough indicator of the interaction between
outflow and higher education.

(3) Another factor that we need to control is income. It could be that it is
not
the psychological effects of unemployment that are detrimental to

children’s health, but the income in a given region and period
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might be simply so low that high-quality food and medical resources
cannot be as easily bought by the poorest part of the population as
elsewhere.® Income is mostly insignificant, except in one of the
numerous specifica- tions, which does control for the fertility rate
(and not for education, column 5). Now, unemployment also comes
with lower income. But it would be particularly interesting to see
whether the coefficient of unemployment gets smaller if we control
for income. Hence, we did the direct comparison: in column 4, we
do not control for income, but we do so in the otherwise identical
regression in column 5. It turns out that the coefficient for
unemployment is not reduced after controlling for income. As a
result, we might tentatively conclude that the relationship between
unemployment and reduced height is not as strongly deter- mined by
the reduced income, but rather by the psychological effects of
unemployment.

(4) Demographic factors. The birth rate could be a strong exogenous
influence
on height, as a higher number of children might leave less resources
for each individual child, and the children might infect each other

with illnesses more often, which tend to reduce height, at least in the
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short term. The birth rate has in fact a negative influence on average

height (columns 4 and 5).

Data on the education of the total population are not available.

Of course, the total income in the region also reflects capital and other non-wage/non- transfer incomes,
which might be earned more often by the richer part of the population, who clearly do not face these
problems. Fortunately, the official district statistics also include the ‘wages and social transfers’ earned
in each district and year, and we may assume that this is a good proxy for the incomes of the middle and

lower income groups.
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As a robustness test, we also included time dummies into the model
(column 7). Those refer to five-year periods (as annual time dummies
would have reduced the degrees of freedom much more). Even with
including those time dummies, the unemployment effect survives.” We
may conclude that unemployment mattered for the height of East
German children, even at the quite disaggregate district level. Similarly,
out-migration mattered in at least one of the interpretations given above.
Fertility actually had a negative influence on height, perhaps because of
the additional infection risk and reduced resources (time, attention,

money) per child.

5. INDIVIDUAL HEIGHT REGRESSIONS

We now turn to assess the influence of unemployment and other
potential determinants on height at the individual level. In general, we
also expect at this level a negative influence of unemployment on the
health and social integration of a family, including the children (Table
3). The literature on the medical, psychological and social consequences

of unemployment provides clear arguments for this relationship, and as
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our previous analysis has shown, the effects of unemployment on
children’s height can even be measured in an OECD country like
Germany during the 1990s and 2000s. Simply put, the question is
therefore whether the frustration of unemployment and the lower
income of unemployed parents results in a reduced investment in their
children, as in the form of allowing unhealthy behaviour, and perhaps
taking less care of them when they are ill — and whether this effect is so
strong that it results in lower height even at the individual level.
Clearly, this could also depend on other variables such as the number
of
people in the household who can provide additional income and care, or
on the number of children who must be sustained with the
unemployment income, and other similar factors (Table 3). First, a
factor supplementing unemployment could be the number of children
relying on the purchasing power and available energy for care taking of
the household. In other words, was children’s height in Brandenburg
reduced once additional children demanded care and nutrients? From an
anthropological point of view, we would expect the opposite, since the
second and further children are usually taller than the first child for

biological reasons. Hence, we would ceteris paribus expect shorter
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children in one-child households. However, ceferis need not always be
paribus. Our expectation for this variable is therefore not explicitly
positive or negative per se, but when correlated with unemployment, we

expect its marginal effect to be negative.
9.  Another robustness test was to run the regressions in first differences (see appendix, compare footnote
1). However, there were some influential observations outside of the area of five standard deviations

(2.5 above and below the mean). Only if those influential outliers are removed, is the effect of

unemployment also visible in first differences.
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Second, we are interested in parental education, distinguishing
between the mother’s and father’s education. With higher education,
children could benefit from better health behaviour in general, and
particularly from their parents’ knowledge of the most appropriate food
and healthcare items (Bogin, 1988; Cigno, 1991). In principle, one
might also imagine that better- educated parents will face higher
opportunity costs since they can expect higher incomes on the labour
market; yet this effect does not seem strong enough to justify a mixed
expectation. Hence, our expectation of education per se is positive.

Third, we are able to measure the effect of additional adults living in
the household. Clearly, it makes a difference whether or not only one
adult has to take care of the offspring, while additional adults (such as
grandmothers or other persons) can provide additional care to children.
If the parents themselves are unemployed, additional adults may even
be a source of further income. Our expectation of additional adults

living in the household is therefore positive.

5.1. Results on the individual level

Table 5 informs us about the individual effects of unemployment on

children’s height. Those regressions were estimated with OLS. Apart
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from age year dummies, dummies for age months were also included
that had the expected magnitudes (not shown). We first discuss the most
general model (column 1), and then compare more simplified models
(columns 2—4).

With the mother employed, a positive effect on children’s height was
observable. A child was 0.41 cm taller (compared with the reference
group in which both parents were not employed), if the mother had an
occupation and information on the father was available. It was even
0.67 cm, if the employment status of the father was not reported (which
was typical for single-female-headed households). This might be
explained by higher income and, perhaps more importantly, the fact that
employed mothers develop other desirable human capital characteristics
that were also good for the health development of the child. In the model
of column 4, which does not control for parental schooling, the
unemployment coefficient is even larger (0.8—1.3 cm). The father’s
employment also mattered for a child’s height. Those results serve as an
empirical ‘microfoundation’ for the results presented above, even if at
the individual level, where we regressed heights at the district level.

In development economics, a frequent finding is that investments

into
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female basic education has much stronger health effects than
investments into male education, since females decide more often about
health-related resources and care for children. We find the same
tendency in our German sample: if mothers reported less than ten years
of schooling, children were 0.8—0.9 cm shorter (models 1-3 in Table 5).
If fathers reported the same schooling, the effect was negligible, except

for a few cases in which data about
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Table 5 Regressions of individual heights

Regression model ¢)) 2 3) @

Employment

Moth. empl., fath. 0.417%** 0.427%** 0.44%** 0.78***

not miss. data 0) 0) 0) 0)

Moth. empl., fath. 0.67*** 0.69™** 0.73*** 1.28%**
miss. data 0) 0) 0) Q]

Fath. empl. moth. 0.39%** 0.41*** 0.517%** 0.63™**

not miss. data 0) 0) 0) 0)

Fath. empl., 0.50™** 0.54%** 0.57%** 0.68™**
moth. miss. (0.0022) (0.00077) (0.00014) (4.5e-09)
data

Schooling of parents s s e

Moth not 10 -0.86 -0.87 -0.90

years, fath. not 0) 0) 0)

miss. data

-0.80™** -0.78%** -0.78%**

Moth. not 10
years, fath. 0) ) 0)
miss. data

-0.08 -0.07 -0.08*

Fath. not 10 years,
moth. not (0.11) (0.12) (0.082)

s data -0.86%** -0.83%** -0.82%**

Fath. not 10 years,
moth. miss. (0.0024) (0.0031) (0.0036)
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data

Moth. has high
school, fath.
not miss. data

Moth. has high

school, fath.

miss. data
Fath. has high
school, moth.
not miss. data
Fath. has high
school, moth.

miss. data
Migration

Out-migration

(district/year

level)
Household has

2 children

3 children

(0.0000011)

0.19

(0.10)

) 19***

(0.0000023)

-0.32

(0.40)

-0.04™**

(0.0000015)

-0.41%%*

©
-0.94***

)

(0.00000015)

0.24**

(0.036)

-0 18***

(0.0000057)

-0.33

(0.38)

-0.41%** -0.44%%%

©) )
_0 93*** _1 01***

©) )
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Table 5 Continued
Regression model ) 2) 3) €)]
4 and more - 1.75%** -1.73%** -1.79%**
children ) ©) )
1 adult -0.07 -0.07 0.07
(0.30) (0.32) (0.12)
3 and more adults 0.23%** 0.227%%* 0.237%**
(0.0015) (0.0014) (0.00055)
Interactions of unemployment
x 2 children -0.27%** -0.26™**
(0.00033) (0.00055)
x 3 children -0.46™*** ~0.47%**
(0.0000026) (0.0000015)
x 4 and more -0.28%* -0.29™*
children (0.0106) (0.011)
x 1 adult 0.30™** 0.29%**
(0.0012) (0.0018)
x 3 and more -0.03 -0.03
adults (0.89) (0.89)
Female -0.71%** -0.70*** -0.70™** -0.68™**
0 0 0 0
Constant 113.75%** 110.66*** 110.60*** 112.82***
0 0 0 0
Observations 162,363 166,387 166,387 216,186
Adjusted R? 0.14 0.14 0.14 0.13
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Notes:

* R MF*Significant at the 10%, 5% and 1% level, respectively. The constant refers to a male child of four
years zero months, with mother and father reported as unemployed, measured in a fictional district and
year with zero out-migration. In columns 1 and 2, education is average, whereas the constant in columns
3 and 4 refers to at least ten years of education. In columns 1-3 there is no sibling and two adults in the
household, whereas column 4 refers to the average.

Cases with unknown gender or age were excluded. This and missing information on employment and family
structure accounts for the difference to the maximum number of cases. Eleven dummies for each additional
complete month of age were included, zero month was the constant and age dummies for years of birth.

Sources on out-migration: see Table 4.

the mother were reported as ‘unknown’ (mostly single-father-headed
house- holds). The difference between high school (4bitur) and the
group with at least ten years of schooling was less pronounced,
compared with the difference between ‘less than ten years’ and those
two groups. A maternal high school effect of only 0.2 cm was estimated;
in the case of father’s high school attendance there was even a similarly
small negative effect.

We also added the district-level out-migration rate to those
regressions, as this variable was quite consistent in the district-level
regressions. Literally, this variable cannot have a result on heights of
remaining children, but it can be interpreted as a proxy for the

economic and educational conditions of a
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given district in a certain time period — as discussed above, districts with
high out-migration rates might have been characterized by bad
prospects, and the remaining population by lower educational status
(and perhaps shorter height). This proxy indicator has a significantly
negative influence on individual height. However, the sizes of the other
coefficients do not change much if we include this variable (comparing
columns 1 and 2).

Another set of variables measures the number of children in the
house- hold. There is no evidence for the anthropological hypothesis that
children of large families are taller (because the second and following
children tend to be taller than the first). On the contrary, offspring of
families with two or more children turned out shorter, since resources
and care had to be shared — just like infectious illnesses might also have
been shared more often. In households with two children, height was
about half a centimetre lower than in one-child households (represented
by the reference group). Four and more children equalled as much as 1.8
cm less in height. Although one might be inclined to hypothesize that
households with many children invest less in education, we actually
found no significant correlation between high school education (4bitur)

of the parents and the number of children in the household.
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The number of adults was only significantly positive for households
with three and more adults, so that a grandmother (or other adult)
living in the household does indeed make a positive difference
regarding childcare. In contrast, single-headed households did not
display lower heights of children. Finally, the puzzling fact that Eastern
German girls were substantially shorter than male children of the same
age has already been discussed above. The age dummy variables yield
coefficients of a magnitude we would have expected. We also added
interaction terms of household structure variables with
unemployment. When correlated with unemployment, single-headed
house- holds did have a small, but positive coefficient. Most of the
single-household heads were women, who apparently used their
additional time to take care of the children and appeared relatively
robust against the frustration effects of
unemployment (as opposed to households with unemployed males).

The interaction terms of unemployment and additional children are
remarkably large. Above, it was already shown that households with four
and more children fall behind smaller households with regard to
children’s height, the former’s children being significantly shorter (- 1.8

cm). The unemployment variable subtracts another height coefficient of
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- 0.3 cm, in addition to the ‘normal’ sibling effect! Hence, we conclude
that the interaction terms with unemployment are important components

of our empirical model, even if the adjusted R? does not change much.

6. CONCLUSION

The main finding of this study is that, actually somewhat contrary to
our initial expectations, unemployment mattered for the height of

young
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children in Eastern Germany, 1994-2006. Our result that parental
unemployment renders children shorter, even after controlling for a
number of other potential determinants, has substantial economic,
political and social implications. Other variables that mattered were the
rate of out-migration from a district and fertility.!°

Could endogeneity have played a role here in that shorter parents,
who genetically tend to have shorter children, ended up more often in
unemployment? After all, Hamermesh and Biddle (1994) have shown
that individual height influences income, and hence it could also matter
for employment prospects. However, as was shown above,
unemployment also matters over time and at the district level. In the
district-time panel, individual genetic height dispersion averaged out,
and should not impact on changes in height. In addition, the timing is
important here: while the height of six-year-old children is strongly
influenced by the year before measurement, a potential genetic height
effect should already have been transmitted at the time of conception

seven years earlier.!!

Moreover, in the study on the UK cited above,
Rona and Chinn (1991) controlled for the height of parents, and still

found an independent influence of unemployment of 1.2 cm. However,

the role of genetics can potentially play a role via selective migration,
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as we found a significant out-migration effect.
What are the wider implications of this research? It is important
to
consider new measures for the effects of unemployment. Children’s
height can be used as a sensitive social indicator, since height is
correlated with health and longevity and is hence a proxy for important
components of the human utility function (Fogel, 1993; Waaler, 1984).

Income, in contrast, is, to

10. Did other factors share the same trend that we showed for heights after 1997? For example, the
education of mothers did not trend towards lower values. It has even shifted towards the higher
schooling categories (see appendix, compare footnote 1): thus, the share of mothers with 12 and more
years of successful schooling (4bitur) has increased from 12% to 22%, whereas the share with less
than ten years of schooling has declined slightly from 10% to 7%. The number of children in a
household (in our group) has remained constant in this dataset, varying very modestly between 1.92
and 2.05. In a similar vein, health spending did not have the opposite trend as children’s height in
Brandenburg. The number of physicians per capita rather increased over time.

11. Could economic post-unification effects explain the decline of height of children entering school after
1997? After all, most of our children were between 5.5 and 6.99 years old, so many were born directly
after unification. However, the height of school children is mainly determined by the months directly
preceding measurement (see appendix, compare footnote 1), and hence the effect might be relatively
small. One could also imagine a phenomenon that some women with high abilities postponed
childbirth directly after unification, in order to make use of the new educational possibilities. The

risks of birth increase if the mother reaches or passes the age of 40, and hence could it be that heights
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of children might also be negatively affected? Available studies do not indicate that height of children
declines with the age of mothers. We thank an anonymous referee for raising this important point,

and we thank Barry Bogin, a leading anthropologist, for providing answers to this question.
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a certain extent, an input to utility — more income does correlate with
higher utility, but the correlation is far from perfect. For example,
health-related goods might be accessible to, or even free of charge for,
unemployed people in some regions, in which case income would matter
less. Moreover, utility as derived from household income might be
unequally distributed among the various household members, thus
making household structure another important factor in this regard. For
example, we found in this study that children’s height is very sensitive
to the number of siblings. A six-year-old Brandenburg child entering
school is on average 1.8 cm shorter if it has three or more siblings. In
addition, if the parents are unemployed, the detriment is even larger.
Results from social epidemiology show the association between the
health status and the social status. That is true for adults and children.
Therefore, the World Health Organization says that epidemiologic
studies and health reporting should always include socioeconomic
variables (Kunst and Mackenbach, 1995). From an anthropometric point
of view, we suggest the use of socioeconomic data to understand secular
changes of height. In the important debate over the effects of
unemployment, such a measure is certainly a step forward and we would

suggest that socioeconomic variables should not only be collected for
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Brandenburg, but for all countries. In this study, we used for the first
time a unique dataset, which is, as of now, not available for other
countries of the world. Hence, we would argue that a more systematic
collection of such data — at low marginal costs, since children entering
school are measured anyway — could yield important information about
the success of public health infrastructure investments and deepen our
understanding of the relationship between unemployment and the

biological components of welfare.
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