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Abstract 
 

This chapter examines education and labor market outcomes for cohorts with early-
life exposure to the Greek 1941-42 famine. Given the short duration of the famine, we 
can separately identify effects for cohorts exposed as fetuses, infants and one-year-olds. 
Our empirical analysis uses data from the 1971, 1981, 1991, and 2001 Greek National 
Population Housing Censuses. For our main specification that includes birthplace 
controls, we find negative cohort effects on the likelihood of completing upper secondary 
school for the cohorts exposed as infants and one-year-olds. Because the famine was 
more severe in urban areas, we also estimate separate models for urban- and rural-born 
individuals. Consistent with our prediction, the negative cohort effects for the early-life 
famine exposed cohorts are larger in the urban-born subsample. The negative cohort 
effects increase in specifications without birthplace controls. We attribute a part of this 
increase to a rising share of individuals from areas with negative education and labor 
market prospects in the cohorts with early-life famine exposure. The cohort effect 
difference between specifications with and without birthplace controls is largest for the 
1942 cohort, a large part of which was conceived during the famine. We suggest that this 
finding is due to the fact that negative birthplace selection into this cohort occurred not 
only through famine mortality, like in the other cohorts with early-life exposure, but also 
through famine-related falls in fertility.  
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1. Introduction 
 
By now there is a growing literature that studies famines to analyze the long-run effects 

of early-life malnutrition. The evidence from these studies has been mixed. Examining effects 
of early-life exposure to the Finnish 1866-68 famine, which killed up to 8 percent of the 
Finnish population, Kannisto et al. [1] find no association with longevity. Similarly, Stanner 
et al. [2] and Stanner and Yudkin [3] find no association investigating the relationship of fetal 
exposure to the Leningrad 1941-44 siege, which coincided with severe starvation and the 
death of one-third of the city’s inhabitants, with later-life metabolic or cardiac conditions. 
Lumey et al. [4] summarize findings for the Dutch famine of 1944-45, which was caused by a 
six-month Nazi-blockade of the Western Netherlands. They conclude that fetal exposure to 
this famine increased adult weight, and rates of adult diabetes and schizophrenia. 

An intensively studied case is the 1959-61 Chinese famine. That famine occurred during 
the Great Leap Forward period and claimed more than 30 million lives, or about three percent 
of the then Chinese population [5]. For cohorts with fetal exposure, St. Clair et al. [6] find 
increases in adult schizophrenia, Luo et al. [7] increases in female obesity, Almond et al. [8] 
reductions in male literacy, labor market participation, and marriage rates, and Meng and 
Qian [9] negative effects on adult height, but no impairments of the coronary or metabolic 
systems. Furthermore, for cohorts with exposure to the famine during infancy and early 
childhood, Meng and Qian [9], Chen and Zhou [10] and Gørgens et al. [11] document 
reductions in height, weight, weight-for-height, education, labor supply, income, and housing 
space.  

In this chapter, we describe some of the results from our recent study of long-run 
education and labor market effects of early-life exposure to the Greek famine of 1941-42 
[12]. Given the short duration of the famine, we can separately estimate effects for the cohorts 
exposed to the famine during the fetal stage, during infancy, and as one-year-olds. Using data 
from the 2001 Greek National Population Housing Censuses, we find that the cohorts 
exposed as infants and one-year-olds have lower likelihoods of completing upper secondary 
school than the surrounding cohorts that we use for comparison. These differences in 
educational outcomes are larger for the subsample of urban-born cohorts that experienced 
more severe forms of early-life malnutrition. Results from earlier census waves confirm these 
findings. 

The chapter is organized as follows. Section 2 describes the course of the Greek 1941-42 
famine, and Section 3 introduces our empirical method to measure its long-run effects. 
Section 4 presents empirical results, and we put those results into a larger context in Section 
5. Section 6 concludes. 

 
 

2. The Greek 1941-42 Famine 
 
On April 30th 1941, after a brief period of warfare, Greece declared unconditional 

surrender to the Nazi-German, Italian and Bulgarian invaders. In the immediate aftermath of 
the defeat, actions of the new occupiers and the British who formed the Allied presence in the 
region led to the Greek famine [13-15].  
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Among these actions were measures that cut off Greece’s internal and external trade. 
With respect to external trade, British forces imposed a full naval blockade on the country 
after its surrender, which closed the Mediterranean Sea for all imports to Greece, including 
foodstuffs. This contributed to the famine because Greeks had traditionally imported a large 
share of their food consumption. With respect to internal trade, the occupiers divided the 
country into 13 occupation zones between which movement of goods or people was not 
allowed. In addition, the occupiers confiscated all fuels and transport vehicles including 
fishing boats, pack animals, and carts.  

Furthermore, the occupiers interrupted production in key sectors of the Greek economy. 
They demounted the production sites of strategic industries and appropriated and purchased 
(at a set price) the entire stock of Greece’s tobacco, olive oil, leather, and other cash crops. 
Also, the occupiers imposed a ten percent in-kind tax on agricultural production, and forced 
farmers to sell all yields exceeding the subsistence level to the government at a government-
determined price. Many farmers reacted by reducing their production, hiding it from the 
government, or selling it on the black market.  

As a result of these factors, the nutritional situation quickly deteriorated and famine broke 
out in the fall of 1941. The situation worsened further in the winter months when mortality in 
certain regions of the country increased up to tenfold compared to prior years. Other parts of 
the country, in particular rural areas with local agricultural production, suffered lower death 
tolls. 

The dire situation of the Greek civilian population received international media coverage. 
This resulted in public pressure, leading the British government to permit international food 
aid beginning in February 1942. In March of that year, the occupiers yielded responsibility for 
the public food supply system to the Swedish-run Joint Relief Committee. Moreover, the 
occupiers loosened the movement restrictions and food price controls, and started replacing 
appropriated cash crops with food imports to Greece. The combination of these measures, 
aided by springtime’s rising temperatures and the first harvests, ended the famine in most 
parts of the country in the summer of 1942.  

Estimates suggest that, in total, the Greek famine claimed between 100,000 and 200,000 
lives, representing 1.4 to 2.8 percent of the then Greek population. The vast majority of these 
victims occurred during the six months between October 1941 and March 1942. 

 
 

3. Empirical Strategy 
 
Our main specification uses data from the 2001 wave of the decennial Greek National 

Population Housing Census [16]. To test forthe robustness of the results that we obtain for the 
2001 wave, we additionally use data from the 1971, 1981, 1991 waves. All waves form ten 
percent samples of the then Greek population.  

Using data from the 1936-46 birth cohorts in the 2001 census, we obtain associations 
between membership in the early-life famine-exposed cohorts and later-life outcomes by 
estimating model (1) by OLS: 

 
yi = cons + sexi + yobi + yobi

2 + birthprefi + β11940 + β21941 + β31942 + εi (1) 
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Depending on the model, the dependent variable yi represents one of two socioeconomic 
outcomes for individual i. The first is a binary variable equaling one if an individual has an 
upper secondary school degree, an outcome we chose for its comparability to a US high 
school diploma.  

For the working subsample in the Greek census, the second outcome is an individual’s 

score on the International Socio-Economic Index of Occupational Status (ISEI). The ISEI 
ranks occupations on a 16-90 scale according to their education requirements and income. 
Higher values indicate higher education requirements and higher income [17, 18]. We 
construct the score from the more than 400 occupation categories in the Greek census. 
Because the census does not include income or wealth data, the ISEI-score is our best 
measure of labor market performance.  

On the right hand side of model (1), cons represents a constant and εi the error term. The 
variable sexi, is a binary variable equaling one for males. The variables yobi and yobi

2 are an 
individual's year of birth and its square, modeling a secular trend in the outcome y for the 
1936-46 cohorts in the sample. Through the inclusion of yobi

2, the trend permits for non-
linearities. The variable birthprefi represents 53 indicator variables for the Greek prefectures 
(counties), capturing where an individual was born. By including these indicators, we control 
for all determinants of y that are specific to the prefecture of birth and constant over time. We 
thereby rule out biases in our estimates that occur if the distribution of birthplaces in the 
early-life famine-exposed cohorts (our treatment group) is not equally favorable to long-run 
outcomes as for the surrounding cohorts without early-life famine exposure (our comparison 
group). 

The remaining explanatory variables, 1940, 1941 and 1942, are binary variables equaling 
one if the individual was born in the respective year, i.e. they indicate if i is a member of the 
respective birth cohort. The three variables’ coefficients β1, β2 and β3 show the association of 
membership in the respective cohort and the later-life outcome y, controlling for gender, 
birthplace, and a secular outcome trend. Because the famine peaked between October 1941 
and March 1942, for the 1940 cohort there was a significantly higher likelihood of 
experiencing malnutrition at some point between the 10th (born December 1940) and 26th 
month (born January 1940) after birth. Similarly, the 1941 cohort members’ likelihood of 

malnutrition exposure was far higher between the last trimester of gestation (born December 
1941) and the 14th month after birth (born January 1941) than for the surrounding cohorts. 
Finally, for the 1942 cohort, the likelihood of malnutrition was strongly increased between 
the first day of gestation (born December 1942) and the 3rd month after birth (born January 
1942). 

Several authors suggests that long-run effects of early-life malnutrition primarily occur 
when the malnutrition takes place between the first day of gestation and the first two years 
after birth [19-23]. This evidence forms the basis for our identification strategy as it permits 
us to separate our sample into a treatment group with famine-exposure during these crucial 
phases of development – the 1940-42 cohorts – and a control group composed of cohorts 
exposed at older, less vulnerable ages (born between 1936 and 1939) and of cohorts 
conceived after the famine (born between 1943 and 1946). Assuming our model is correctly 
specified, the discontinuous changes in the likelihood of malnutrition at specific early-life age 
intervals permits us to interpret the cohort effects β1, β2 and β3 as the long-run cohort effects 
of malnutrition.  

 



 

Table 1. The 1936-46 Greece-born cohorts in the 2001 Greek census: age during 1941-42 famine; treatment (T) and control (C) 

group membership; cohort size, cohort share with upper secondary school degree, and mean cohort ISEI-score by birthplace 

 

Cohort 

Majority of 

cohort T / C 

Full sample (Greece-born) 

Urban-born: severe 

famine exposure 

Rural born: mild famine 

exposure 

Foreign-born: no famine 

exposure 

Cohort 
size 

% sec. 
school 
degree 

ISEI-
score 

(11-90) 
Cohort 

size 

% sec. 
school 
degree 

ISEI-
score 

(11-90) 
Cohort 

size 

% sec.  
school 
degree 

ISEI-
score 

(11-90) 
Cohort 

size 

% sec. 
school 
degree 

ISEI-
score 

(11-90) 

1936 exposed at 
age 5 

C 12,020 22.0 34.4 3,660 35.1 43.1 8,360 16.3 31.7 461 43.6 38.3 

1937 exposed at 
age 4 

C 11,537 22.2 35.1 3,627 36.5 44.9 7,910 15.6 31.8 437 42.3 38.7 

1938 exposed at 
age 3 

C 11,987 23.7 35.1 3,683 39.2 43.4 8,304 16.9 32.5 472 46.6 35.2 

1939 exposed at 
age 2 

C 11,036 25.0 36.1 3,388 40.2 44.4 7,648 18.2 33.1 478 48.6 37.5 

1940 exposed at 
age 1 

T 12,794 24.6 36.0 3,909 39.5 43.7 8,885 18.1 33.2 534 55.8 36.0 

1941 exposed at 
age 0 

T 9,072 25.6 36.4 2,698 39.7 43.1 6,374 19.6 33.9 466 54.0 36.0 

Famine: October 1941 - March 1942 

1942 exp. in fetal 
stage 

T 9,642 26.8 36.5 2,734 42.0 43.6 6,908 20.7 34.1 516 54.6 36.3 

1943 not exposed C 8,994 31.1 38.4 2,928 47.8 45.0 6,066 23.1 35.4 542 59.4 37.8 

1944 not exposed C 11,355 31.9 38.5 4,019 47.7 44.5 7,336 23.2 35.4 598 59.7 35.6 

1945 not exposed C 12,172 33.3 38.5 4,535 49.0 44.2 7,637 24.0 35.3 631 63.7 37.0 

1946 not exposed C 13,184 34.2 38.9 4,872 49.3 44.6 8,312 25.4 35.8 676 63.2 36.4 

 



 

Table 2. OLS estimates of 1940-42 cohort departures from 1936-46 trend for different birthplace subsamples 

 
  (1) Full sample (2) Urban-born (3) Rural-born (4) Foreign-born 

 

Cohort (exposed as) Cohort effect  
95% 

conf.interval Cohort effect 
95% conf. 

interval Cohort effect 
95% conf. 

interval Cohort effect 
95% conf. 

interval 

          

Upper secondary 

school degree 

1940 (one-year-old) -1.2*** -2.1 -0.3 -2.1*** -3.6 -0.6 -0.8* -1.7 0.0 .021 -2.1 6.3 

1941 (infant) -1.6** -2.9 -0.3 -3.3*** -5.5 -1.1 -0.4 -1.5 0.7 .013 -4.0 6.7 

1942 (fetus) -0.6 -2.1 0.9 -1.2 -3.8 1.4 0.1 -1.2 1.5 -.010 -6.2 4.1 

Sample average  27.4 42.8 20.0 54.8 

N  123,793 40,053 83,740 5,811 

          

ISEI-score 

(range 11-90) 

1940 (one-year-old) -.282 -.94 .38 -.159 -1.23 .91 -.177 -.85 .49 -.378 -2.62 1.87 

1941 (infant) -.563 -1.62 .49 -.962 -2.77 .84 -.288 -1.35 .78 -.807 -2.77 1.15 

1942 (fetus) -.493* -1.06 .07 -.044 -1.12 1.04 -.377 -1.10 .35 .802 -1.63 3.24 

Sample average  37.296 44.197 34.280 36.639 

N  42,285 12,859 29,426 2,229 

We obtained all results in Table 2 using data from the 2001 Greek census. In addition to the indicators for whether born in 1940, 1941, or 1942, the specifications 
for the results in columns (1)-(4) include the year of birth, the year of birth squared, and a sex indicator. The specifications in columns (1)-(3) also include 53 
prefecture of birth indicators and the specification in column (4) 74 country of birth indicators. We report robust standard errors clustered at the prefecture/country 
of birth level in brackets. ***, **, * signify statistical significance on the 1, 5, and 10 percent levels, respectively.Cohort effects on holding an upper secondary 
school degree are reported in percentage points (coefficient times 100) and cohort effects on the ISEI-score in points on the ISEI-scale. 

 

 
 



 

Table 3. OLS estimates of 1940-42 cohort departures from 1936-46 trend for the 1971, 1981, 1991, and 2001 censuses 

without birthplace control 

 
  (1) 1971 census (2) 1981 census (3) 1991 census (4) 2001 census 

 

Cohort (exposed as) 

Cohort 
effect 

95% conf. 
interval 

Cohort 
effect 

95% conf. 
interval 

Cohort 
effect 

95% conf. 
interval 

Cohort 
effect 

95% conf. 
interval 

Upper 

secondary 

school degree 

1940 (one-year-old) -1.6*** -2.4 -0.7 -1.3*** -2.2 -0.4 -1.3*** -2.4 -0.4 -1.8*** -2.7 -1.0 

1941 (infant) -2.2*** -3.2 -1.2 -2.4*** -3.4 -1.4 -1.8*** -2.9 -0.6 -2.3*** -3.3 -1.3 

1942 (fetus) -2.6*** -3.6 -1.6 -2.3*** -3.3 -1.3 -2.1*** -3.2 -1.0 -2.3*** -3.3 -1.3 

Sample average  .23 .25 .27 .28 

N  117,638 130,321 129,372 126,214 

          

ISEI-

score(range 11-

90) 

1940 (one-year-old) -.503** -.93 -.08 -.700*** -1.12 -.28 -.296 -.76 .17 -.456 -1.08 .16 

1941 (infant) -.521** -.10 -.05 -.533** -1.02 -.04 -.235 -.77 .30 -.839** -1.48 -.19 

1942 (fetus) -.478** -.94 -.02 -.583** -1.06 -.10 -.279 -.79 .23 -1.111*** -1.71 -.52 

Sample average  34.43 37.45 37.58 37.42 

N  69,998 80,993 73,852 43,177 

The results in Table 3 are for the subsamples of individuals in the respective census waves that are Greek citizens. In addition to the indicators for whether born 
in 1940, 1941, or 1942, all specifications include the year of birth, year of birth squared, and a sex indicator. Huber-White robust standard errors are reported in 
brackets. ***, ** signify statistical significance on the 1 and 5 percent levels, respectively.Cohort effects on holding an upper secondary school degree are 
reported in percentage points (coefficient times 100) and cohort effects on the ISEI-score in points on the ISEI-scale. 
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Because our main specification uses data from the 2001 census, the 1940-42 cohorts were 
between 59 and 61 years of age at the time of census enumeration. For simplicity, in the 
following we refer to the 1940 cohort, the majority of which experienced the famine during 
its second year of life as one-year-olds, to the 1941 cohort, the majority of which experienced 
it during infancy as infants, and to the 1942 cohort, the majority of which experienced it in 
the fetal stage as fetuses. 

The short duration of the Greek famine poses an advantage over many prior famine 
studies because it permits us to separately estimate associations between long-run outcomes 
and membership in cohorts with famine exposure as one-year-olds, membership in cohorts 
with exposure as infants, and membership in cohorts with exposure as fetuses. This is not 
possible for multiyear famines like that of China 1959-61. The majority of the Chinese 1960 
cohort, for instance, experienced the famine not only during infancy, but already at the fetal 
stage. Table 1 shows descriptive statistics for four different subsamples of the Greek 2001 
census. For the full sample of Greece-born individuals, and the urban-, rural-, and foreign-
born subsamples, it includes the size of each of the 1936-46 cohorts and the cohort means of 
the two outcome variables in model (1).  

For a robustness test of the results of model (1), we also estimate models for data from 
the 1971, 1981, and 1991 census waves in which the 1940-42 cohorts were between 29 and 
31, between 39 and 41, and between 49 and 51 years old. However, because the 1971-1991 
censuses do not include birthplace information, the models underlying these robustness tests 
do not control for non-random birthplace selection in the 1940-42 cohorts. We discuss 
possible consequences of omitting these controls in Section 5. 

 
 

4. Empirical Results 
 
Figure 1 plots the share of 1936-46 cohort members with an upper secondary school 

degree and a linear trend line. It shows that the outcomes for the 1940-42 birth cohorts with 
famine exposure lie below trend, indicating long-run harmful effects of early-life famine 
exposure.  

 

 

Figure 1. Percent of 2001 census sample of 1936-46 Greece-born individuals with upper secondary school 
degree and linear trend. 
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Tables 2 and 3 show our estimates of the 1940, 1941, and 1942 cohort effects. For the 
upper secondary school degree variable, we report cohort effects in percentage points and for 
the ISEI-score in points on the 11-90 ISEI-score scale. Given the construction of our 
outcomes variables, our hypothesis that early-life exposure to the Greek famine harms long-
run socioeconomic outcomes predicts that the cohort effects in Tables 2 and 3 are negative.  

Table 2, column (1) shows cohort effects for the subsample of individuals in the 2001 
census that were born in Greece. In column (1) and all other specifications that include 
birthplace indicators, we cluster standard errors at the birthplace level.  

For one-year-olds, we find statistically significant reductions in the likelihood of 
completing upper secondary school of 1.2 percentage points. For the ISEI-score, the 
coefficient has the predicted negative sign, but it is not statistically significant. For infants, 
the reduction in the likelihood of completing upper secondary school is 1.6 percentage points. 
As for one-year-olds, the ISEI-score reduction is not statistically significant. Finally, for 
fetuses, the reductions in upper secondary school completion are not statistically significant, 
whereas there is a statistically significant 0.5 point reduction in the ISEI-score. 

Table 2, columns (2)-(4) show 1940-42 cohort effects for different subsamples of the 
2001 census. Column (2) presents results for individuals born in urban areas, and column (3) 
for individuals born in rural areas. Our motivation for splitting the sample this way is the 
following. According to Hionidou [14], mortality increases during the famine were on 
average twice as large in urban than in rural areas. Because of this urban-rural divide in 
famine severity, we suspect that the magnitude of long-run famine effects may also differ 
between individuals in urban and rural birthplaces. By estimating separate models for the 
urban and rural subsamples, we allow for such differences in the 1940-42 cohort effect 
estimates. 

For one-year-olds, the reduction in the likelihood of completing upper secondary school 
is 2.1 percentage points in the urban subsampleand0.8 percentage points in the rural-born 
subsample. The 1940 cohort effect on the ISEI-score is not statistically significant in either 
subsample. For infants, the reduction in the likelihood of having an upper secondary school 
degree is 3.3 percentage points for the urban-born cohorts in column (2), whereas it is much 
smaller and not statistically significant for the rural-born cohorts in column (3). As for one-
year-olds, for infants there is no statistically significant famine effect on the ISEI-score. For 
fetuses, there are no statistically significant effect in columns (2) and (3). 

The picture that emerges from the comparison of the results in columns (2) and (3) is that 
the cohort effects are larger for the urban-born subsample that also experienced more severe 
levels of early-life malnutrition.  

As a robustness test, column (4) of Table 2 shows estimates of the 1940-42 cohort effects 
for the 1936-46 foreign-born subsample in the Greek 2001 census. Despite the global 
economic disruptions of World War II, it is unlikely that the foreign-born 1940-42 cohorts 
experienced early-life malnutrition of the same timing and severity as the 1940-42 Greece-
born cohorts. Therefore, we predict no systematic departures from the 1936-46 outcome trend 
for the foreign-born 1940-42 cohorts. The results in column (4) are in line with this prediction 
as there are no statistically significant 1940-42 cohort effects on upper secondary schooling or 
the ISEI-score.  

Table 3, columns (1)-(4) show 1940-42 cohort effects for data from the subsample of 
Greek citizens in the 1971, 1981, 1991, and 2001 censuses. As discussed in Section 3, these 
results are for specifications without birthplace control. For the ISEI-score, a change in the 
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occupation coding in the 2001 census wave limits the comparability of the 2001 results in 
column (4) with the 1971-1991 results in columns (1)-(3).  

The results for one-year-olds in Table 3 indicate statistically significant reductions in 
upper secondary school completion in all four waves that range between 1.6 percentage points 
in the 1971 wave and 1.3 percentage points in the 1991 wave. Also, statistically significant 
reductions in the ISEI-score range between 0.5 points and 0.7 points in the 1971 and 1981 
waves. 

For infants, there are also large reductions in upper secondary school completion. The 
reductions are 2.2 percentage points in the 1971 wave, 2.4 percentage points in the 1981 
wave, 1.8 percentage points in the 1991 wave, and 2.3 percentage points in the 2001 wave. 
The ISEI-score cohort effect is 0.52, 0.53, and 0.84 points in the 1971, 1981, and 2001 waves, 
respectively. 

For fetuses, we find large negative effects on the likelihood of upper secondary school 
completion in all four census waves. The effects range from a 2.6 percentage point reduction 
in the 1971 wave to a 2.1 percentage point reduction in the 1991 wave. Equally, ISEI-scores 
are 0.48 points below trend in the 1971, 0.58 points below trend in the 1981 waves, and 1.11 
points below trend in the 2001 wave. 

 
 

5. Discussion 
 
No information on individual-level famine exposure is available for the Greek 1941-42 

famine. In our empirical approach we therefore proxy individual-level famine exposure in the 
early, crucial life-phases with membership in the 1940-42 cohorts. Our argument for this 
approximation is that the likelihood of such exposure was greatly increased for the 1940-42 
cohorts as compared to the 1936-39 and 1943-46 cohorts that we use as our control group.  

In our approach, the cohort effect estimates from model (1) can be interpreted as cohort-
level long-run famine effects as long as there are no unobserved determinants of long-run 
outcomes that correlate with membership in the 1940-42 cohorts. Such correlations can arise, 
for instance, if these treated cohorts differ from the control cohorts in terms of initial health 
and genetic endowments, or in terms of parental background.  

Famine-related changes in mortality and fertility can be the cause of such differences as 
both are typically not random. For instance, women can become temporarily infertile under 
extreme nutritional deprivation. Because wealth typically improves food access during 
famine, such famine-related fertility drops are likely larger among the poor than among the 
well-off. In this case, the famine-conceived cohorts include fewer individuals with poor 
parents than the surrounding cohorts conceived in times of average food supply. If data on 
parental economic status is not available, this shift in fertility is unobservable to the 
investigator, resulting in potentially biased estimates. For example, if mortality is higher 
among less well-off parents, and if parental poverty is also negatively associated with their 
children’s higher education and labor market performance, then the cohort effects in model 
(1) underestimate the true cohort-level famine effect. In fact, downward bias from such 
positive selection may be the reason why studies that use data from survivors of the long-
lasting, high-mortality famines of Finland and Leningrad have not found long-run effects.  
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The census data that we use in our main analysis come from a 2001 cross sectional 
sample of the Greek 1936-46 cohorts. Except for the year and place of birth, those census data 
contain no information on early-life living conditions including early-life health and parental 
characteristics. This shortcoming of our data limits us to speculation on the existence, and 
possible direction and degree of any potential bias discussed above.  

This vagueness requires caution with respect to a causal interpretation of the associations 
that we present in Section 4. The Greek case, however, permits some confidence that any bias 
in the estimates from model (1) is negative, i.e. that our estimates in Table 2 identify lower 
bounds for the famine effects’ true sizes: evidence from Helger [13] and Hionidou [14] shows 
that in both urban and rural areas, the famine claimed the majority of its victims among the 
poor. Because child mortality during famines typically decreases in age, this culling of the 

weakest likely caused the surviving members of the early-life exposed 1940-42 cohorts to 
have better average parental backgrounds than the 1936-39 cohorts with later-life famine 
exposure and the 1943-46 post-famine conceived cohorts in the control group.  

The case may be different for the results in Table 3 where the regressions do not include 
birthplace controls. As mentioned in Section 2, the famine was more severe in urban than in 
rural areas [13, 14]. Thus, the lower famine mortality and lower famine-related fertility drops 
in the less-affected rural areas are likely to have caused a shift towards rural birthplaces in the 
1940-42 cohorts compared to the control cohorts. The results in Table 1 are consistent with 
this conjecture: the drop in the 1940-42 mean cohort size compared to the 1936-39 mean 
cohort size is over 13 percent in the urban-born sample and just 8 percent in the rural-born 
sample. Moreover, when controlling for a secular trend in urbanization for the 1936-46 
cohorts, we find that membership in the 1940 (1941, 1942) cohort is associated with a 0.9 
(2.2, 4.4) percentage point lower likelihood of being born in an urban area. Because rural 
birthplaces correlate with worse education and labor market performance, this shift toward 
rural birthplaces implies negative selection into the treatment group. Specifications without 
birthplace controls are thus prone to an upward bias, i.e. any negative 1940-42 cohort effect 
may be partly or fully driven by birthplace selection rather than by famine exposure. Such 
bias is likely to be largest for fetuses because negative birthplace selection here occurred not 
only through mortality but also through conception.  

Consistent with this possibility, the comparison of the 1940-42 full sample birth cohort 
effects in Table 2, column (1) with those in Table 3, column (4) shows larger negative cohort 
effects on upper secondary schooling and ISEI-scores in the Table 3 specification, which does 
not include birthplace controls. This finding indicates that part of the negative effects in Table 
3 is driven by negative birthplace selection rather than by early-life famine exposure. In 
addition, the cohort effect reductions in Table 3 relative to Table 2 are larger for fetuses than 
for infants and one-year-olds. This is consistent with our prediction that especially the 1942 
cohort was subject to birthplace selection through fertility. 

Controlling for birthplace may, however, remove more variation in long-run outcomes 
than intended. This occurs if the outcome differences between birthplaces are driven by 
differences in famine severity rather than by the structural differences that we intend to 
account for by including the birthplace controls. 

Besides the issue of non-random selection into survival and conception, another concern 
with our identification strategy may be that there were events other than the famine that 
affected socioeconomic outcomes only for the 1940-42 birth cohorts, or, conversely, affected 
only the control and not the treated cohorts. In this case,we could not distinguish which part 
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of the cohort effect is attributable to early-life famine exposure and which part is due to other 
events. It is therefore important to search recent Greek history for potential confounders of 
the famine effect. A possible candidate for a confounding effect could be the Greek civil war. 
Initial hostilities began in 1942 but the conflict only escalated into nationwide civil war 
between 1946 and 1949. The 1940-42 cohorts experienced the height of civil warfare during 
some period between the ages of four and nine. In our control group, the 1936-39 cohorts 
were between seven and thirteen, and the 1943-46 cohorts between zero and six years old 
during the 1946-49 period. Any civil war-related disruptions in the education system likely 
affected individuals who were of school-age during the civil war more than individuals who 
entered school after the end of the war. Following this line of reasoning, any negative civil 
war effect on educational outcomes would be largest for the 1936-39 cohorts. Specifications 
that measure cohort effects for those born 1936-39, however, do not show a divergence of 
these cohorts’ outcomes from trend.  

 
 

Conclusion 
 
With its short duration and comparatively low mortality, the Greek famine provides a 

particularly suitable case to examine long-run effects of early-life malnutrition. In our most 
conservative specification that uses data from the 2001 Greek census and that controls for 
birthplace effects, we find that that the cohorts that experienced the famine as infants and one-
year-olds have lower educational attainment than the surrounding cohorts. The negative 
cohort effects are larger for individuals born in urban areas that experienced more severe 
forms of famine than for individuals born in the rural parts of the country. Furthermore, 
consistent with our hypothesis, we find no systematic cohort effects in our subsample of 
foreign-born individuals in the Greek 2001 census. 

In contrast to our results for infants and one-year-olds, in a model with birthplace 
controls, we do not find a systematic impairment of educational attainment for the 1942 
cohort, a large part of which experienced the height of the famine as fetuses. Rather than 
providing evidence against the fetal origins hypothesis [24], that suggests that later-life 
outcomes may be programmed by fetal health shocks, the lack of systematic outcome 
reductions in the 1942 cohort highlights the issue of sample selection in famine studies: 
because a large part of the 1942 cohort was conceived during the famine, positive selection 
into cohort membership occurred not only through mortality – as for the other early-life 
exposed cohorts – but also through fertility. That is, during the famine, reproduction was 
lower for those in lower parts of the distribution of genetic and initial health endowments and 
parental backgrounds. 

When we omit birthplace control variables from our empirical model, the reductions in 
educational attainment are larger compared to the model with such controls, and we also find 
famine-related reductions in the ISEI-score. Furthermore, the increases in the coefficient size 
and statistical significance without birthplace controls are largest for the 1942 cohort. This 
finding may reflect an increase in the cohort share of individuals born in less famine-affected 
areas that compared to the more severely-affected areas provided worse education and labor 
market prospects. The finding of larger effects in specifications without birthplace controls 
may, however, not only be driven by negative birthplace selection, as the birthplace controls 
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may also remove variations in outcomes that are due to regional differences in famine 
severity. If this is the case, specifications with birthplace controls may understate the true 
cohort-level famine effects. 

In summary, despite that we have some confidence that the cohort effects in Table 2 
identify a lower boundary for long-run famine effects in the 1940-42 cohorts, our study, due 
to lack of more detailed data, is limited to informed speculation on the direction and degree of 
bias from selective famine survival. Future work may therefore prioritize the modeling of 
sample selection mechanisms, i.e. try to shed more light on differences in the backgrounds of 
the treatment and control groups in famine studies.  

The validity of cohort membership as a proxy for individual-level malnutrition exposure 
is, however, not the only methodological issue in the famine literature. Every famine is 
unique in that it occurs in a very specific environment: some famines coincide with political 
unrest or war, others with droughts, pests, or outbreaks of infectious disease. This noisiness 
limits the generalizability of findings from different famines. Moreover, it reduces the 
usefulness of famine studies for investigating the effects of malnutrition as a stand-alone 
treatment. The Greek famine did not coincide with epidemics of infectious disease [14] and 
robustness tests indicate that the 1940-42 cohort effects are not driven by exposure to the 
Greek civil war. Despite this advantage of the Greek case, and despite famines remaining a 
relevant field of study in their own right, future investigations of long-run malnutrition effects 
may focus on less noisy proxies for early-life malnutrition exposure. A recent study by 
Almond and Mazumder [25] who use differences in fetal Ramadan-exposure to instrument for 
early-life malnutrition is an example of such work. 
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