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Research Article

The empirical content of season-of-birth effects:
An investigation with Turkish data

Huzeyfe Torun1

Semih Tumen2

Abstract

BACKGROUND
Our aim is to investigate the link between season of birth and socioeconomic background.

OBJECTIVE
Season of birth is often used as an instrumental variable in answering various research
questions in demography and economics. We use Turkish data to point out the poten-
tial deficiencies of this approach. We show that these deficiencies can be amplified in
developing-country settings due to measurement errors.

METHODS
We merge administrative birth records into the Turkish Labor Force survey and use OLS,
IV–2SLS, and regression discontinuity approaches to answer the question we pose.

RESULTS
We find that, due to certain institutional, cultural, and geographical factors, around 20%
of the Turkish population are reported to have been born in January. Moreover, January-
born individuals have, on average, a worse socioeconomic background than individuals
born in other months.

CONCLUSIONS
These findings suggest that the season-of-birth variable, which is used as an instrumental
variable (IV) in many studies using Turkish data, is not random; thus, one should be
careful in implementing IV estimation based on season-of-birth cutoffs. In particular,
it cannot be used in regression discontinuity exercises relying on date cutoffs around
January 1 (which important policy efforts such as the reform of compulsory education
often do) unless handled with caution.
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CONTRIBUTION
The main contribution of this paper is to show that the season-of-birth variable is poten-
tially nonrandom (i.e., it is not independent from family background) for several reasons,
and the degree of this nonrandomness is likely amplified in developing-country settings.

1. Introduction

The interaction between season-of-birth patterns and compulsory-schooling laws is of-
ten used in the labor economics literature to construct an instrumental variable (IV) for
the purpose of estimating the causal impact of education on earnings (see, e.g., Angrist
and Krueger 1991). Several countries, including the United States, have compulsory-
schooling laws that keep young individuals enrolled in school until a certain age – typ-
ically until their 15th or 16th birthdays. Given this restriction, the season-of-birth differ-
entials across individuals generate exogenous variation in the time spent in school for
those for whom the compulsory school-leaving age is binding. This exogeneity is strictly
conditional on the assumption that the season of birth is not a choice made by the parents
or it is not systematically correlated with parental background.

However, there is no consensus in the literature on the validity of this exogeneity
assumption. Papers including Angrist and Krueger (1992, 1995, 2001), Card (1999), and
Hoogerheide, Kleibergen, and van Dijk (2007) argue that the date of birth is likely random
and cannot be related to one’s ability or parental background. There is a large body of
empirical papers taking this argument as given and performing IV methods to estimate
the returns to education.3 Another set of papers – including Bound, Jaeger, and Baker
(1995), Bound and Jaeger (2001), and Buckles and Hungerman (2013) – documents that
the exogeneity condition is typically not satisfied.4

Two explanations are offered in the literature to validate the latter argument. First,
richer and more educated parents are more likely to have children in the third or fourth
quarters of the year. Buckles and Hungerman (2013) find that there is no seasonality in
unwanted births – for example, births by teenagers and the unmarried. These women
mostly have low socioeconomic status. Women of higher socioeconomic status, on the
other hand, are much less likely to give birth voluntarily in winter. Therefore, seasonal
patterns in fertility are mostly driven by the conception behavior of women of higher
socioeconomic status. Second, the evidence suggests that winter births are subject to

3 See, e.g., Levin and Plug (1999), Plug (2001), Gelbach (2002), Hansen, Heckman, and Mullen (2004),
Skirbekk, Kohler, and Prskawetz (2004), Lefgren and McIntyre (2006), Leigh and Ryan (2008), Maurin and
Moschion (2009), Lee and Orazem (2010), and Robertsen (2011).
4 Also see Cascio and Lewis (2006) and Dobkin and Ferreira (2010).
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worse outcomes due to in-utero exposure to weather and illness.5 Moreover, if nutrition
is also seasonal, this could also lead to differential fetal development patterns across
seasons (Barker 2001). Other studies documenting that the ones who are born early in the
year are more likely to suffer from mental health problems than the ones who are born
later in the year include Livingston, Adam, and Bracha (1993), Tochigi et al. (2004), and
Doblhammer, Scholz, and Maier (2005). These arguments suggest that, although the idea
to use season of birth as an IV idea is a solid one, the patterns of variation in the school
attainment across the quarters or months of year may not be solely driven by exogenous
forces. Therefore, the causal nature of the returns to schooling estimates obtained with
the season of birth IV is questionable.

In this paper, we contribute to this debate by providing evidence from Turkey using
a large micro-level data set with rich content related to individuals’ educational and labor
market outcomes. Previous literature focuses on the uneven characteristics across seasons
of birth rather than the uneven density. In our case, we start by documenting the uneven
density across months of births in Turkey and then argue that this is due to misreporting
behavior of parents who have lower socioeconomic status. We show that around 20% of
the entire population in Turkey are registered as January-born; when we only consider
individuals age 60 and above, this fraction goes up to around 35%. The tendency to
misreport the birth date is a consequence of a combination of geographical, seasonal, and
institutional factors. First, especially in the past, the individuals residing in rural areas
might have had difficulty in commuting to city centers in the winter season to officially
report the birth of their children. These children are reported after the winter season is
over and their birth date is usually registered as January 1 of the corresponding year.
Second, teenage marriages are more common in some regions of Turkey, and children
of teenage parents are not registered immediately after the birth. These children are also
generally registered as having been born in January. Finally, some parents choose to
report the children who are born in October, November, and December of a given year t
as if they were born in January of year t+ 1. The main motivation is the perception that
younger children in a given cohort are less successful in school than the older ones.

Since these phenomena occur mostly in rural and less developed areas of the country,
being registered as January-born is associated with worse educational and labor market
outcomes. In particular, we find that January-born individuals receive around half a year
less schooling than the children who are born in the other months of the year. Moreover,
the January-born individuals earn around 2–5% less than others. We conclude that the
season of birth, especially being January-born, predicts worse later outcomes in Turkey.
Thus, we conclude that the tendency to misreport discussed above is another reason why
the season of birth is not orthogonal to later outcomes. We believe that this result is
not specific to Turkey. In many other cultures the birthday is registered to be January 1

5 See, e.g., Sham et al. (1992), Gortmaker et al. (1997), and Almond (2006).
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if a person’s real birthday is unknown for some reason, and the reason is most likely
associated with a low socioeconomic status. Even in developed countries with heavy
exposure to immigrant flows, birth date statistics are plagued by misreporting, especially
those of first-generation immigrants.

We also argue that our results are important for econometric policy evaluation prac-
tices. Certain important policyies in Turkey, such as the compulsory-education reform
and the law providing men with the option to benefit from an exemption from compulsory
military service, are based on January 1 cutoff birth dates.6 Individuals born before and
after this cutoff birth date are exposed to different regulations and environments. Most
importantly, the official birth dates are binding for eligibility to these reforms. Since we
argue that a January-born individual in Turkey is more likely to have a weaker socioe-
conomic background, the January 1 cutoff cannot be regarded as an exogenous policy
reform cutoff date unless the seasonality is considered carefully. In fact, the January 1 cut-
off more likely separates the ones with weaker backgrounds from the ones with stronger
backgrounds. Therefore, policy evaluation methods that rely on the January 1 cutoff,
such as regression discontinuity designs and IV, are highly likely to produce biased re-
sults unless handled with caution. To confirm the validity of this concern, we evaluate
the effectiveness of ten different placebo policy reforms with January 1 as the birth date
cutoffs, and we conclude that the ones who are born in January have worse educational
and labor market outcomes than the ones born in December. In other words, any ‘policy’
(whatever it is) that separates January-born from December-born individuals will lead to
more favorable outcomes for the December-born. Therefore, caution should be exercised
in performing the methods used to evaluate the policies with January 1 as the cutoff birth
date.

In a broader sense, our paper can also be placed into the literature investigating the
degree of seasonality in births across countries. The existing evidence suggests that sea-
sonality of births exhibits substantial cross-country and time-series variation (Lam and
Miron 1994; Dorélien 2016). Most of the time, the underlying seasonal pattern has a
behavioral explanation, including lower rates of conception during the harvest period in
rural Germany (Knodel and Wilson 1981), birth avoidance during peak labor demand pe-
riods in Egypt (Levy 1986), seasonal migration from Mexico to the United States (Massey
and Mullan 1984), the interplay between occupational transformation and women’s en-
ergy intake in Iceland (Bjornsson and Zoega forthcoming), and various reasons rang-
ing from agricultural production activity to disease transmission in sub-Saharan Africa
(Dorélien 2016).7 These papers mostly focus on behavioral forces that generate season-
ality in actual birth dates. There is a smaller set of papers documenting seasonality in

6 See, e.g., Aydemir and Kirdar (2017), Torun (2015), Cesur and Mocan (forthcoming), and Torun and Tumen
(2016).
7 More recent papers in this literature include Dickert-Conlin and Chandra (1999), Gans and Leigh (2009),

Neugart and Ohlsson (2013), and LaLumia, Sallee, and Turner (2015).
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reported birth dates due to misreporting practices. Similar to our paper, Schultz-Nielsen,
Tekin, and Greve (2016) also find that there are spikes in January 1 birth dates (and also
July 1 to a smaller extent) among Muslims in Denmark. Dorélien (2016) reviews the liter-
ature documenting birth date misreporting practices in sub-Saharan Africa. Our paper is
the first in the literature providing a full picture of birth date misreporting in a developing-
country context by paying particular attention to the factors driving misreporting as well
as other related statistical and economic matters.

This paper is structured as follows: Section 2 describes the data and presents sum-
mary statistics. Section 3 documents the season-of-birth patterns in Turkey, discusses
in detail what potentially drives them, and shows that these patterns may distort policy
evaluation exercises performed using certain quasi-experimental methods. Section 4 con-
cludes the paper.

2. Data

We use the Turkish Household Labor Force Survey (LFS) micro-level data sets for the
period 2004–2013. The LFS micro-level data set is compiled and published by the Turk-
ish Statistical Institute (TURKSTAT). It is a cross-sectional, publicly available, and na-
tionally representative data set. The official employment statistics in Turkey rely on the
information extracted from the LFS. The LFS provides detailed information on current
and past labor market outcomes, accompanied by a rich set of individual characteristics
including gender, age, education, marital status, urban/rural residence, region of resi-
dence as well as detailed job characteristics such as information on industry, occupation,
part-/full-time job status, public/private job status, permanent/temporary job status, and
formal/informal employment status. The sample covers all private households from all
settlements in Turkey. Institutional populations (such as the residents of schools, dormi-
tories, kindergartens, rest homes for elderly persons, special hospitals, military barracks,
and recreation quarters for officers) are excluded. A two-stage stratified cluster sampling
method is used. Using an address-based rotation pattern, a 50% overlap between two
consecutive periods and in the same periods of the two consecutive years is targeted.

In addition to the standard publicly available information in the LFS, we also use
the month-of-birth and year-of-birth information we can obtain from TURKSTAT.8 Both
month-of-birth and year-of-birth information in the survey come from interviewees’ own
responses in a setting based on face-to-face interviewing. There is no cross-check from
administrative and other official records to test the correctness of the responses. Table 1
documents the basic summary statistics for our sample. The total number of observations
in our sample is 4,624,686. In the whole sample, the fraction of January-born individuals

8 Note that this information is not publicly available. We thank the staff of the Labor Force Statistics Group in
TURKSTAT for their help.
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is around 0.20. January-born individuals are evenly distributed across gender categories,
while their fraction is higher among rural, older, and less-educated individuals. We also
observe a rather smaller clustering for July. In Section 3, we provide a detailed explana-
tion of the structural reasons why the density of people born in January and July is higher
than those born in the other months.

3. Empirical analysis and discussion

In this section, we provide an empirical analysis of the season-of-birth patterns in Turkey.
We proceed in four steps. First, we find that the month-of-birth distribution is strikingly
asymmetric in Turkey. In particular, we report that, for a significant fraction of individ-
uals in Turkey, the month of birth has been reported as January. We also show that this
tendency is more pronounced for older cohorts. Second, we discuss the potential drivers
of this asymmetry. Third, we investigate whether having January as the month of birth
is correlated with educational outcomes, labor market outcomes, and the parental back-
ground of the individuals. Finally, we present convincing evidence that the month-of-birth
patterns in Turkey significantly reduce the reliability of certain quasi-experimental tech-
niques – in particular, the regression discontinuity design – used to evaluate public policy,
unless handled with caution.

3.1 Season-of-birth patterns in Turkey

We start our analysis by providing a descriptive perspective for the season-of-birth pat-
terns in Turkey. If the month of birth were totally random and there were no seasonality,
then there should be an even distribution of individuals across the months, i.e., the month-
of-birth probability should be 1/12 ≈ 0.083, for each month, for all individuals. But we
provide strong evidence that there is no such symmetry in the month-of-birth patterns in
Turkey. Specifically, we show that there is a strong tendency for having January as the
birth month and that the incidence of being registered as January-born is higher for older
cohorts.

Next we attempt to quantify the extent of this asymmetry. Figures 1 and 2 document
the month-of-birth distribution in terms of age groups. The upper panel in Figure 1 plots
the month-of-birth distribution for the youngest age group, 0–19. It shows that around
14% of the individuals in this age interval are born in January – almost double the sym-
metric probability. For older cohorts, the degree of this asymmetry is even larger. The
lower panel in Figure 1 and the upper panel in Figure 2 plot the same distribution for age
groups 20–39 and 40–59, respectively. The fraction of January-born individuals are 17
and 26%, respectively, for these age groups.
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Table 1: Summary statistics
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Note: The table reports the distribution of the population across the months of birth with respect to
the specified variable. 2004–2013 waves of the Turkish Household Labor Force Survey are used.
The total number of observations in our sample is 4,624,686.

Finally, the lower panel in Figure 2 reports the month-of-birth patterns for the old-
est age group, i.e., 60 and above. The probability of being January-born is around 35%
for older individuals. These figures highlight four interesting observations: 1) The prob-
ability of being registered as January-born is much larger than the probability of being
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Figure 1: Month-of-birth distribution
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Note: The sample above contains individuals aged 0–19 from survey years 2004–2013. The sample below contains
individuals aged 20–39 from survey years 2004–2013.

registered as born in the other months; 2) the extent of this asymmetry is much larger
for older cohorts than the younger cohorts; 3) July is another month we see clustering
(much less than in January, however); and 4) it is almost invariably observed across age
groups that the birth probabilities decline steadily over the year. In the next subsection,
we discuss the potential factors that can explain these season-of-birth patterns and the
associated asymmetries.9

9 We should also mention at this point that in certain cases the existence of seasonality is not surprising, and
the use of month of birth as an instrumental variable does not necessarily violate the exclusion restriction of
the instrumental variables technique. For example, if bank holidays in a country affect the seasonality of births
equally across the society, then the use of month of birth may not generate a bias.
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Figure 2: Month-of birth-distribution
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3.2 Potential drivers of the season-of-birth patterns

The underlying force driving these asymmetries is the tendency to report the birth date
in January – January 1 in particular. There are several factors that lead to misreporting.
The first is related to the institutional setup, which is a combination of the regulations,
geographical factors, and seasonal factors. The proportion of rural population is typically
high in Turkey, and it was even higher in the past.10 Until the late 1980s, transportation,
health, and related infrastructure services were not highly developed in the rural regions
of the country. The connections between city centers and villages were mostly broken
during winter due to weather conditions.11 Anecdotal evidence suggests that, in some
regions, the duration of the disconnect was around 6–7 months – i.e., from November to

10 Around 20–25% of the population lives in rural areas based on the most recent figures. It was approximately
50% in the 1960s.
11 This was a particular concern for the eastern and northern parts of the country, which are surrounded by high
mountains.
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April. Births in these regions during winter season were reported all at once to the Civil
Registration Unit by the village headmen after the winter season. The convention was
to report the date of birth as January 1 of the corresponding year. The birth registration
system allowed for such flexibility in the past, while the current rules are strict and require
official documentation of the date of birth issued by a hospital or health agency. As a
result, the tendency to report January as the month of birth is due to a combination of
institutional, geographical, and seasonal factors. The exact birth dates of the individuals
in these category are mostly unknown.

The second mechanism is related to teenage marriages, which are currently rather
rare in Turkey but were quite common in the past. Teenage marriages are mostly per-
formed through religious ceremonies, since the laws do not permit legal marriages below
age 18.12 Although teenage marriages are unlawful, they are mostly socially approved
since, in general, a religious ceremony is publicly held. Children born out of these mar-
riages are not officially registered until their parents turn age 18. After age 18, parents get
married legally and the children are officially registered. Their birth dates are very often
recorded as January of the year after the parents get legally married. The two factors
listed above account for a big chunk of the ‘January effect’ in birth records. The Anadolu
Agency (the government-operated news agency in Turkey) documented that in January
2012, around 20% of the individuals residing in the Siverek province of Sanliurfa (a large
city in southeastern Turkey) have January 1 as their birthday – 40,000 individuals out of
a total of 200,000.

Third, another type of selection might also be operating in the background, which
is not necessarily driven by the mechanisms explained above. This factor is related to
parents’ perception about the school starting age of children. Specifically, some parents
believe that children who start school early achieve worse educational outcomes relative
to the ones who start late. There are also several empirical papers in the literature sup-
porting the validity of this belief.13 Based on these concerns, parents of children who are
born later in a given year (i.e., in October, November, or December) may choose to report
the birth month of their children as the January of the following year. As a consequence
of this choice, the children will be among the oldest students in class, while they would be
among the youngest had the parents reported correctly. There is some anecdotal evidence
that this might also be a relevant mechanism. But it is definitely a minor factor relative
to the other two factors outlined above. On a similar note, some parents may also tend to
misreport to delay the compulsory military service for their male children.

These three factors explain the ‘January effect’ documented by Figures 1 and 2.

12 More precisely, individuals can legally get married only if they have completed age 17.
13 See, e.g., Bedard and Dhuey (2006), McEwan and Shapiro (2008), and Elder and Lubotsky (2009). We
should note, however, that there is no consensus in the related literature about the impact of school starting
age on educational attainment and that there are serious identification problems mostly due to the difficulty of
separating age, maturity, and education effects.
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Clearly, the tendency for misreporting has declined over time. There are three main
reasons for this decline. First, the health system, transportation services, and the related
infrastructure have significantly improved over time. Second, Turkey has seen several
reforms to improve the accuracy of the civil registration system including a new census
system as well as fully computerized population monitoring. And, third, enforcement
has become more strict; there are now increased fines and other forms of punishment for
misreporting the birth date or reporting the birth late. Although the misreporting tendency
has significantly declined over time, the data suggests that it is still somewhat widespread
in the new generation (see the upper panel of Figure 1).

There is also a smaller, but non-negligible, ‘July effect’ to be observed in the data.
For all age groups, the probability of being July-born is significantly larger than the neu-
tral probability of 0.083. To be precise, the fraction of individuals who are born in July is
approximately 0.11, 0.10, 0.11, and 0.17 for age groups 0–19, 20–39, 40–59, and above
60, respectively. Again, the likelihood of being July-born is larger for older cohorts.
Unlike the January effect, which was an artifact of misreporting, the July effect is more
likely due to data imputation. There is a certain fraction of individuals (mostly old indi-
viduals) for whom the month of birth is missing and only the year of birth is known. In
some waves of the survey, interviewers entered July as the month of birth for those whose
month of birth is missing. This is mainly performed for the purpose of approximating the
age of the individual, which is a key variable in the data. We believe that this imputation
is the main force driving the July effect.

The factors listed above are consistent with the observed patterns in the season of
birth. These factors also suggest that certain types of individuals tend to misreport the
birth dates of their children. These are most likely poor, uneducated individuals living in
rural areas. That said, we cannot totally rule out the possibility that highly educated, well-
off parents may also have incentives to misreport their children’s birth dates. For example,
they may want to postpone the birth registration of their male children to delay military
service. Similarly, they may misreport the birth dates for children to start schooling at
an earlier or a later age. In the rest of the paper, we document that the season of birth
variable is systematically correlated with educational outcomes of both the parents and
children. We also demonstrate that these correlations can severely distort empirical policy
evaluation exercises.

3.3 Education and labor market outcomes

In this section, we investigate the correlations between an individuals’ season of birth and
the outcomes they face in school and the labor market. The outcomes that we focus on
include years of schooling, employment, and wages. It should be noted that the forces
related to misreporting are most likely the main reasons underlying the differences in
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outcomes. However, the outcomes may also differ with respect to season of birth due to
selective seasonality in actual fertility behavior, as explained in Section 1. Unfortunately,
the data does not allow us to clearly distinguish misreporting effects from the effects of
actual fertility behavior.

Figure 3 summarizes employment outcomes with respect to month of birth. We re-
strict our sample to the individuals above age 30 for the purpose of concentrating on the
ones who have completed their schooling. We focus on two outcomes: labor force par-
ticipation ratio and the employment-to-population ratio. The figure suggests that both the
employment-to-population ratio and the labor force participation ratio are approximately
5–6 percentage points lower in January than the average of the other months. In other
words, the ones who have misreported birth dates are the ones who are less likely to be
employed and who have low labor market attachment levels. Note that the July effect on
employment outcomes is also significant yet less prominent than the January effect.

Figure 3: Labor force participation and employment across months of birth
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Figure 4 documents the differences in real wages with respect to the month of birth.
The nominal wages are deflated with the consumer price index (CPI), taking 2004 as the
base year, to obtain real wages.

Figure 4: Real wages across months of birth
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The sample contains salary employees from all survey years 2004-2013.
The monthly wages were deflated to 2004 levels using consumer price index.Note: The sample contains salaried employees from all survey years 2004–2013. The monthly wages were deflated

to 2004 levels using the consumer price index.

We observe a similar story with regard to real wages; that is, the real wages for those
workers whose month of birth is reported as January earn around 10–12% less than those
who were born early. While a July effect is also observed, it is not as strong as the January
effect. One important observation regarding the month-of-birth effects on labor market
outcomes is that the labor market outcomes for those who were born later in the year
are better than for those who were born early. This pattern is not directly related to the
January effect. In fact, there might also be seasonality in fertility behavior for the ones
with better socioeconomic background – similar to what Buckles and Hungerman (2013)
document. The data set we analyze, however, does not allow us to isolate the misreporting
effect apart from the seasonality in the fertility behavior.

We also perform regressions to estimate the correlation between being registered as
January-born and labor market outcomes, and the role education level plays. Table 2
reports the regression results. The first dependent variable is a dummy variable, using
1 if the individual participates in the labor market and 0 if not. The second dependent
variable is an indicator 1 if the individual is employed and 0 if not. All regressions con-
trol for individual-level characteristics including gender, age, marital status, urban/rural
indicator, region dummies, and survey year. Education controls are included in columns
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2, 4, 6, and 8 but excluded from others. We document that in the sample of men the
difference in labor force participation probabilities between January-born individuals and
individuals born in other months is not statistically significant. For the sample of women,
we find that labor force participation probability is higher for those born in January even
after controlling for education. There is no statistically significant gap between January-
born men and others in terms of the employment-to-labor-force ratio. For the sample
of women, the employment-to-labor-force ratio is higher among women born in January
compared to other women.14 This is not surprising, because the January-born individuals
are likely to have lower socioeconomic status, live in disadvantaged parts of the coun-
try, and look for a job more desperately. Next, we further refine the analysis and look
at the quality of employment in terms of wages and formal/informal employment across
registered months of birth.

14 In our own calculations, we find that the results are almost identical if we analyze the effect on employment-
to-population ratio instead of employment conditional on labor force participation.
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Table 2: Labor force participation and employment

Men
Labor force participation Employment ratio

February –0.0021 –0.0034 0.0029* 0.0001
(0.0021) (0.0021) (0.0016) (0.0017)

March –0.0039 –0.0101*** –0.0103*** –0.0098***
(0.0021) (0.0022) (0.0022) (0.0022)

April –0.0014 –0.0028 0.0019 –0.0016
(0.0023) (0.0023) (0.0018) (0.0018)

May –0.0048** –0.0062*** 0.0032 –0.0001
(0.0022) (0.0022) (0.0024) (0.0024)

June –0.0017 –0.0033 0.0012 –0.0026
(0.0022) (0.0023) (0.0020) (0.0021)

July 0.0035 0.0026 0.0015 0.0010
(0.0029) (0.0028) (0.0017) (0.0017)

August 0.0021 0.0003 0.0020 –0.0028
(0.0022) (0.0022) (0.0022) (0.0023)

September 0.0005 –0.0015 0.0044* –0.0003
(0.0029) (0.0025) (0.0022) (0.0024)

October –0.0001 –0.0021 0.0060*** 0.0019
(0.0022) (0.0021) (0.0017) (0.0018)

November –0.0011 –0.0032 0.0072*** 0.0025
(0.0022) (0.0021) (0.0018) (0.0018)

December –0.0019 –0.0142* 0.0040 –0.0007
(0.0024) (0.0023) (0.0024) (0.0025)

Mean values 0.69 0.69 0.90 0.90
Education No Yes No Yes
R2 0.374 0.379 0.045 0.049
Number of observations 1,624,355 1,624,355 1,116,347 1,116,347
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Table 2: (Continued)

Women
Labor force participation Employment ratio

February –0.0041 –0.0115*** –0.0109*** –0.0105***
(0.0025) (0.0016) (0.0039) (0.0038)

March –0.0039 –0.0101*** –0.0103*** –0.0098***
(0.0029) (0.0019) (0.0037) (0.0035)

April –0.0008 –0.0091*** –0.0105** –0.0099**
(0.0032) (0.0021) (0.0045) (0.0043)

May –0.0044 –0.0118*** –0.0116*** –0.0109***
(0.0032) (0.0020) (0.0035) (0.0035)

June 0.0004 –0.0097*** –0.0118*** –0.0116***
(0.0032) (0.0024) (0.0042) (0.0041)

July 0.0017 0.0007 –0.0043 0.0047
(0.0048) (0.0036) (0.0056) (0.0055)

August 0.0020 –0.0131*** –0.0141*** –0.0137***
(0.0045) (0.0025) (0.0048) (0.0048)

September 0.0013 –0.0126*** –0.0100** –0.0091*
(0.0040) (0.0023) (0.0047) (0.0046)

October –0.0025 –0.0139*** –0.0129** –0.0126**
(0.0038) (0.0024) (0.0050) (0.0048)

November 0.0033 –0.0140*** –0.0159*** –0.0157***
(0.0036) (0.0026) (0.0034) (0.0032)

December –0.0018 –0.0153*** –0.0089** –0.0081*
(0.0051) (0.0031) (0.0042) (0.0040)

Mean values 0.25 0.25 0.88 0.88
Education No Yes No Yes
R2 0.145 0.202 0.089 0.093
Number of observations 1,751,367 1,751,367 442,385 442,385

Note: ***, **, and * refer to 1%, 5%, and 10% significance levels, respectively. First dependent variable is a binary
indicator that takes the value 1 if an individual is in the labor force, and 0 otherwise. The other dependent variable
is a binary indicator for being employed conditional on labor force participation, and 0 otherwise. All individuals of
age 15 and above from the 2004–2013 waves of the Turkish Household Labor Force Survey are included in the
sample. Robust standard errors clustered at the regional (urban/rural) level are reported in parentheses (52 clusters
in total). The coefficients should be read relative to January (the omitted month-of-birth dummy). The six education
categories include no degree, primary school, middle school, high school, vocational high school, and college and
above. Other controls include dummies for age, gender, marital status, urban/rural status, region, and survey year.

Table 3 reports the regression results for real wages and formal/informal employ-
ment. The dependent variable is the log of real wages in columns 1, 2, 5, and 6. The
second dependent variable is a dummy variable 1 if the workers are employed formally
and have social security registration and 0 if they are employed informally. Columns 2,
4, 6, and 8 include the education controls. The other control variables include gender,
age, marital status, an urban/rural indicator, part/full-time job status, industry dummies,
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region dummies, and survey year dummies. We find that part of the January effect is
not explained by education and other controls for real wages and formal/informal em-
ployment. For real wages, the unexplained gap between January and other months is
approximately 5% before controlling for education and it goes down to around 2% after
including the education controls. This is in line with the findings in Table 4. January-born
individuals have lower education levels on average, and this explains part of the wage gap
between January-born individuals and those who were registered as born in other months.
So, January-born individuals are likely to earn less even after controlling for the observed
determinants of wages. The same is true for formal employment. On average, January-
born individuals are less likely to be employed in formal jobs, and the gap is more evident
in the sample of men. The results presented in Tables 2 and 3 complement each other. In
terms of rough employment and labor force participation outcomes, there are no impor-
tant differences between January-born individuals and others, especially in the sample of
men.15 However, the composition of employment differs substantially. The ones who are
registered as January-born are more likely to be employed in ‘bad’ jobs, i.e., low-paying
and informal jobs.

15 We also observe that the July effect becomes smaller after controlling for the observed covariates.
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Table 3: Real wages and formal employment

Men
Log of real wages Formal employment

February 0.0392*** 0.0172*** 0.0140*** 0.0077***
(0.0038) (0.0034) (0.0028) (0.0025)

March 0.0396*** 0.0190*** 0.0175*** 0.0118***
(0.0051) (0.0035) (0.0026) (0.0020)

April 0.0401*** 0.0152*** 0.0178*** 0.0106***
(0.0055) (0.0037) (0.0036) (0.0028)

May 0.0394*** 0.0153*** 0.0152*** 0.0085***
(0.0052) (0.0035) (0.0028) (0.0024)

June 0.0479*** 0.0190*** 0.0163*** 0.0088***
(0.0062) (0.0040) (0.0036) (0.0027)

July 0.0233*** 0.0136*** 0.0049 0.0037
(0.0075) (0.0040) (0.0036) (0.0029)

August 0.0596*** 0.0260*** 0.0215*** 0.0121***
(0.00648) (0.00403) (0.00315) (0.00223)

September 0.0633*** 0.0295*** 0.0218*** 0.0125***
(0.0062) (0.0038) (0.0040) (0.0030)

October 0.0567*** 0.0250*** 0.0200*** 0.0119***
(0.0077) (0.0051) (0.0041) (0.0032)

November 0.0647*** 0.0308*** 0.0244*** 0.0152***
(0.0081) (0.0056) (0.0040) (0.0031)

December 0.0627*** 0.0308*** 0.0205*** 0.0112**
(0.0070) (0.0039) (0.0053) (0.0043)

Mean values 6.17 6.17 0.62 0.62
Education No Yes No Yes
R2 0.443 0.528 0.369 0.379
Number of observations 594,567 594,567 1,005,309 1,005,309
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Table 3: (Continued)

Women
Log of real wages Formal employment

February 0.0386*** 0.00957* 0.0032 –0.0026
(0.0060) (0.0048) (0.0027) (0.0022)

March 0.0349*** 0.0094* 0.0053** –0.0002
(0.0067) (0.0052) (0.0024) (0.0020)

April 0.0367*** 0.0124** 0.0052* –0.0009
(0.0072) (0.0052) (0.0027) (0.0024)

May 0.0302*** 0.0067 0.0039 –0.0015
(0.0086) (0.0064) (0.0030) (0.0030)

June 0.0510*** 0.0147*** 0.0080** 0.0001
(0.0072) (0.0049) (0.0032) (0.0023)

July 0.0317*** 0.0158** 0.0041 0.0039
(0.0094) (0.0061) (0.0039) (0.0027)

August 0.0617*** 0.0220*** 0.00781** –0.00243
(0.00900) (0.00698) (0.00329) (0.00263)

September 0.0560*** 0.0145** 0.0087** –0.0021
(0.0071) (0.0062) (0.00341) (0.0028)

October 0.0515*** 0.0164** 0.00634 –0.0012
(0.0072) (0.0065) (0.0046) (0.0034)

November 0.0603*** 0.0195*** 0.00579* –0.0038
(0.0081) (0.0057) (0.0032) (0.0025)

December 0.0503*** 0.0119** 0.0080** –0.0014
(0.00766) (0.0055) (0.0039) (0.0028)

Mean values 6.05 6.05 0.40 0.40
Education No Yes No Yes
R2 0.512 0.600 0.627 0.647
Number of observations 184,961 184,961 390,901 390,901

Note:***, **, and * refer to 1%, 5%, and 10% significance levels, respectively. First dependent variable is log of real
wages for a wage employee, and the other dependent variable is a binary indicator for being formally employed
conditional on employment, and 0 if informally employed. All individuals of age 15 and above from the 2004–2013
waves of the Turkish Household Labor Force Survey are included in the sample. Robust standard errors clustered
at the regional (urban/rural) level are reported in parentheses (52 clusters in total). The coefficients should be read
relative to January (the omitted month-of-birth dummy). The six education categories include no degree, primary
school, middle school, high school, vocational high school, and college and above. Other controls include dummies
for age, gender, marital status, urban/rural status, region, survey year, industry, and full-time employment.
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Figures 5–7 reveal that there are huge differences between months of birth with
respect to educational outcomes. Figure 5 plots the high school and college graduation
rates.16 Clearly, there is a huge January effect for both outcomes. To be specific, the high
school and college graduation rates for January-born adults are 0.15 and 0.6, respectively,
while these rates are 0.31 and 0.13, respectively, for an average October-born adult. We
also observe that there is a significant July effect in educational outcomes; that is, the
high school and college graduation rates for an average July-born individual are 0.16 and
0.07, respectively.

Figure 5: Educational attainment across months of birth
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16 High school graduates include those who have a high school degree or a higher one. College graduates
include those who finish a two-year college degree or a higher one.

1844 http://www.demographic-research.org

http://www.demographic-research.org


Demographic Research: Volume 37, Article 57

Figures 6 and 7 show that these strong month-of-birth effects in education hold in-
variably across different birth cohorts and also across gender categories.

We also check whether observed education levels vary across months of birth. Ta-
ble 4 reports the regression results. We focus on three outcomes: years of completed
schooling (column 1), high school graduation and above (column 2), and college gradua-
tion (column 3). The control variables include gender, age, marital status, an urban/rural
indicator, region dummies, and survey year dummies. We find that the observed vari-
ables such as gender, age, and region of residence can explain only a small fraction of the
raw January effect in education outcomes. To be concrete, we find that, on average, the
January-born individuals stop schooling approximately 0.6 years early and that they are
around 7 percentage points less likely to complete high school education or above.

Figure 6: High school completion rates across months of birth, by gender
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Figure 7: College completion rates across months of birth, by gender
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Table 4: Registered month of birth and educational outcomes

Men Women
Years of s. H.s. ratio College ratio Years of s. H.s. ratio College ratio

January omitted omitted omitted omitted omitted omitted
(0.059) (0.007) (0.004) (0.052) (0.006) (0.003)

March 0.515*** 0.061*** 0.035*** 0.353*** 0.041*** 0.017***
(0.065) (0.008) (0.005) (0.060) (0.007) (0.003)

April 0.603*** 0.071*** 0.038*** 0.429*** 0.050*** 0.022***
(0.065) (0.008) (0.005) (0.067) (0.008) (0.004)

May 0.579*** 0.067*** 0.040*** 0.413*** 0.049*** 0.019***
(0.068) (0.008) (0.005) (0.070) (0.009) (0.004)

June 0.679*** 0.079*** 0.047*** 0.472*** 0.056*** 0.024***
(0.097) (0.011) (0.007) (0.083) (0.010) (0.004)

July 0.095 0.011 0.007 0.081 0.009 0.003
(0.104) (0.012) (0.008) (0.097) (0.011) (0.006)

August 0.926*** 0.109*** 0.061*** 0.674*** 0.079*** 0.036***
(0.106) (0.012) (0.008) (0.092) (0.011) (0.005)

September 0.956*** 0.111*** 0.065*** 0.719*** 0.083*** 0.037***
(0.107) (0.013) (0.008) (0.099) (0.012) (0.057)

October 0.750*** 0.087*** 0.053*** 0.546*** 0.063*** 0.028***
(0.088) (0.011) (0.007) (0.084) (0.010) (0.005)

November 0.867*** 0.099*** 0.061*** 0.668*** 0.078*** 0.037***
(0.106) (0.013) (0.008) (0.095) (0.012) (0.005)

December 0.848*** 0.097*** 0.057*** 0.672*** 0.077*** 0.033***
(0.096) (0.012) (0.007) (0.0100) (0.011) (0.006)

Mean value 7.53 0.29 0.12 6.36 0.16 0.06
Controls Yes Yes Yes Yes Yes Yes
R2 0.131 0.114 0.052 0.161 0.140 0.075
Number of observations 1,102,537 1,102,537 1,102,537 1,175,913 1,175,913 1,175,913
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3.4 Parental background

Next we focus on the relationship between one’s month of birth and parental background.
For this purpose, we focus on children of below age 15. Figures 8 and 9 summarize the
differences in maternal and paternal education in terms of month of birth. Although the
incidence of misreporting appears to diminish for younger individuals, we still observe
a systematic relationship between being January-born and having parents with worse ed-
ucational backgrounds. We see that this tendency holds for both maternal and paternal
education. Specifically, we find that the mothers of January-born children have, on av-
erage, 0.3 years less completed education than the mothers of children born in the other
months. The magnitude for the paternal education gap is slightly higher at around 0.35
years on average.

Figure 8: Mother’s years of education across months of birth
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Figure 9: Father’s years of education across months of birth

7.23
7.47 7.48 7.56 7.66 7.68 7.58 7.64 7.63 7.63 7.65 7.47

5
6

7
8

Y
ea

rs
 o

f e
du

ca
tio

n

J F M A M J J A S O N D
The sample contains fathers of children below 15 from all survey years 2004-2013.
The horizontal axis shows the registered months of birth of children.Note: The sample contains fathers of children under age 15 from survey years 2004–2013. The horizontal axis

shows the registered months of birth of children.

Table 5 investigates the relationship between parental education and registered month
of birth using an ordinary-least-squares estimation. Since we can match educational out-
comes of individuals only if they live in the same household, we restrict the sample to
children of age 15 and below. Next, we generate a binary indicator with value 1 for
individuals born in January, and 0 for those born in other months. Thus, we estimate
the correlation between the likelihood of being born (registered as born) in January and
parental education. We also control for year of birth, gender, urban/rural status, region
of residence, and survey years. Table 5 shows that mothers’ years of education and fa-
thers’ years of education are negatively correlated with the likelihood of being registered
as January-born. We also observe that those who live in urban areas are less likely to be
registered as January-born compared to those who live in rural areas.

http://www.demographic-research.org 1849

http://www.demographic-research.org


Torun & Tumen: The empirical content of season-of-birth effects: An investigation with Turkish data

Table 5: Parental education and registered month of birth (dependent
variable: being born in January)

Men Women
Mother’s years of education –0.0009*** –0.0005

(0.0003) (0.0003)
Father’s years of education –0.0013*** 0.0015***

(0.0003) (0.0003)
Urban –0.0145*** –0.0123

(0.0022) (0.0028)
Mean value 0.1364 0.1319
Controls Yes Yes
R2 0.020 0.019
Number of observations 583,983 556,787

Note:***, **, and * refer to 1%, 5%, and 10% significance levels, respectively. The dependent variable is a binary
indicator that takes the value 1 if registered month of birth is January and 0 otherwise. All individuals below age
15 from the 2004–2013 waves of the Turkish Household Labor Force Survey are included in the sample. Robust
standard errors clustered at the regional (urban/rural) level are reported in parentheses (52 clusters in total). The
coefficients should be read relative to January (the omitted month-of-birth dummy). Other controls include dummies
for year of birth, gender, marital status, urban/rural status, region, and survey year.

3.5 Implications for policy evaluation

Quasi-experimental designs have become increasingly popular tools used by economists
in evaluating the effectiveness of public policies. An unexpected exogenous change in
the economic environment is the main requirement of a quasi-experimental design. Most
of the time, such an unexpected change comes from a policy reform. For some reforms,
there is a sharp cutoff date describing eligibility. There are several examples for such
policy reforms in Turkey. For example, the 1997 education reform extended the compul-
sory schooling from 5 years to 8 years. The eligibility is implicitly defined in terms of
the date of birth. Specifically, the ones who were born in or after 1987 were forced to
continue education until the eighth grade, while those who were born before 1987 were
not.17 Another example is the 1999 compulsory military service (paid) exemption reform.
The ones who were born on or before December 31, 1972, were eligible for the paid ex-
emption, while those who were born on or after January 1, 1973, were not eligible.18 In
an ideal setting, a regression discontinuity design (RDD) will identify the impact of the
reform. The prerequisite for having an ‘ideal setting’ in an RDD is that the reform should
resemble a randomized experiment in such a way that the cutoff date randomly separates
the ones who benefit from the ones who do not.

17 See Aydemir and Kirdar (2017) and Torun (2015) for the details of the reform.
18 See Torun and Tumen (2016) for the causal impact of this reform on educational and labor market outcomes
of the eligible males.
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To be more concrete, suppose that we have a policy reform at hand that separates the
treatment group from the control group based on the birth dates of the subjects. Suppose
further that, just as with the compulsory military service exemption reform mentioned
above, the ones who were born on or before December 31, 1972, are in the treatment
group, while those who were born on or after January 1, 1973, are placed into the control
group. As stated in Torun and Tumen (2016), the ones who were born before the cutoff
date were allowed to be exempt from military service by paying a certain amount of
money, while the ones who were born after the cutoff date were not given that option.
The effect of being exposed to compulsory military service early in life on later outcomes
is the subject of an ongoing debate in the literature. Angrist (1990) and Imbens and
van der Klaauw (1995) find that those who served in the army earn fewer wages after
their service. On the other hand, Grenet, Hart, and Roberts (2011), Bauer et al. (2012),
and Paloyo (2010) find no effect of conscription on future earnings. There are also studies
that examine the effect of conscription on health and crime (Angrist, Chen, and Frandsen
2010; Bedard and Deschenes 2006; Galiani, Rossi, and Schargrodsky 2011). The paid
exemption policy provides an opportunity to compare the outcomes of the ones who are
exempt to those of the ones who are not. Based on this definition, the ones who are born
before the cutoff (and, thus, allowed to be exempt) are designated as ‘treated,’ while the
ones who are born after the cutoff date are designated as ‘control.’ The main problem here
is that, although the policy reform constitutes an unexpected and exogenous change in the
economic environment, the distribution of individuals around the reform date prevents
the formation of an artificial randomization. The evidence we provide above suggests
that the January-born individuals are systematically different from the December-born
individuals in the sense that, on average, they have worse educational and labor market
outcomes. Moreover, their parents have worse socioeconomic characteristics. In such a
setup, whether there is an actual treatment or not, we expect to see that the outcomes of
the January-born individuals should be worse than the outcomes of the December-born
individuals for any birth year.

To confirm the validity of this conjecture, we perform RDD exercises for the purpose
of comparing the real earnings of individuals born right before and after January 1, just
as if January 1 were the reform cutoff date. We execute this exercise for ten different
birth cohorts, from 1965 to 1975. We set a two-month window, from December in year
t to January in year t+ 1. The observations for December in year t represent the treated
outcomes, while the observations for January in year t+1 represent the control outcomes.
Note that, unlike in the United States, the compulsory schooling laws in Turkey do not
have age cutoffs – i.e., children in the United States are required to be enrolled in school
until their 15th or 16th birthdays (depending on the state of residence) while in Turkey
the laws require children to get the degree. This means that there is no reason to expect
variation in outcomes between December and January due to compulsory schooling laws.

Table 6 documents the results of the RDD exercises for ten different samples for two
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different outcomes. Each of these exercises is performed based on the placebo assumption
that there is a policy reform putting the December-born individuals in year t into the
treatment group and the January-born individuals in year t+1 into the control group. We
basically compare the outcomes of December-born individuals to those of the January-
born ones. The outcomes of interest are the monthly labor market earnings (including
performance pay, bonuses, etc.) and the years of completed education. The covariates
include gender, age dummies, urban/rural dummies, region dummies, and survey year
dummies. The first two columns report the results of the earnings regressions. column 1
excludes the education dummies, while column 2 includes them as control variables.19

Column 1 suggests that for almost all birth year cohorts, the treatment outcome is positive
and statistically significant. In other words, for each exercise, we find a positive effect of
being born in December as if there were an actual policy reform. The magnitude of the
effect on earnings is around 11% on average. Based on the discussion presented above,
we conclude that this result should be fully attributed to the January effect. Column 2
suggests that the effect disappears in most samples when we control for education. As
the results of a complementary exercise, column 3 suggests that the January effect on
earnings is driven by the January effect on education. This result is consistent with the
results presented in Sections 3.3 and 3.4.20

19 Note that the standard errors in the RDD exercises are clustered at the geographical level to maintain consis-
tency with the previous regressions, although it would be more natural to cluster at the month level since ‘month’
is the running variable in our RDD exercises. The main reason for this choice is that the number of clusters
will be very small at the month level, which pushes standard errors down and makes all the coefficients strongly
significant. Both for being conservative and maintaining the consistency of the empirical setup throughout the
paper, we chose to cluster the standard errors at the geographical level also for the RDD exercises.
20 It would be useful to clarify how the coefficients displayed in the regression tables should be interpreted. In
the linear probability models, the dependent variables are described by dummies representing the differences in
the marginal effect of birth month stated in terms of probabilities, while in the continuous-outcome models the
continuous dependent variables represent the differences in estimated levels of income or years of schooling.
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Table 6: Regression discontinuity design

Log earnings Years of education
1 2 3

Treatment (1965–1966) 0.1730*** 0.0351 1.0027***
(0.0308) (0.0219) (0.1560)

Treatment (1966–1967) 0.0896** –0.0024 0.9150***
(0.0339) (0.0220) (0.1510)

Treatment (1967–1968) 0.0918*** 0.0113 0.7970***
(0.0329) (0.0248) (0.0169)

Treatment (1968–1969) 0.1580*** –0.0017 0.9690***
(0.0355) (0.0199) (0.1560)

Treatment (1969–1970) 0.1200*** 0.0275 0.7410***
(0.0412) (0.0230) (0.1510)

Treatment (1970–1971) 0.1060*** 0.0268 0.7620***
(0.0291) (0.0193) (0.1380)

Treatment (1971–1972) 0.1380*** –0.0039 0.9310***
(0.0293) (0.0208) (0.1490)

Treatment (1972–1973) 0.0774*** –0.0143 0.8931***
(0.0274) (0.0217) (0.0847)

Treatment (1973–1974) 0.1150*** 0.0315 0.7759***
(0.0282) (0.0239) (0.1254)

Treatment (1974–1975) 0.1188*** 0.0328 0.9284***
(0.0282) (0.0223) (0.1405)

Education No Yes No
Other controls Yes Yes Yes

Note:***, **, and * refer to 1%, 5%, and 10% significance levels, respectively. First dependent variable is log of real
wages for a wage employee, and the other dependent variable is a binary indicator for being formally employed
conditional on employment, and 0 if informally employed. All individuals of age 15 and above from the 2004–2013
waves of the Turkish Household Labor Force Survey are included in the sample. Robust standard errors clustered
at the regional (urban/rural) level are reported in parentheses (52 clusters in total). The coefficients should be read
relative to January (the omitted month-of-birth dummy). The six education categories include no degree, primary
school, middle school, high school, vocational high school, and college and above. Other controls include dummies
for age, gender, marital status, urban/rural status, region, survey year, industry, and full-time employment.
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4. Concluding remarks

The season of birth is often used in labor economics as an instrumental variable (com-
bined with compulsory schooling laws) that generates exogenous variation in years of
completed education. The main assumption is that the month of birth is exogenous; that
is, it cannot be manipulated or it is not systematically correlated with socioeconomic
background and later outcomes. However, a large set of papers shows that there exists
a systematic relationship between the season of birth and later outcomes (labor market
outcomes, education, health, etc.). Explanations for this association mainly focus on fac-
tors that generate seasonality in fertility behavior or seasonal exposure to nutrition and/or
disease. These factors are employed in statistical analysis to provide evidence that season
of birth has a behavioral component and that this component has further implications,
which are non-negligible.

In this paper, we use a large micro-level data set from Turkey to show that a combi-
nation of geographical, seasonal, and institutional factors can lead to a strong systematic
association between registered season of birth and later outcomes. In particular, we show
that there is a strong tendency to be registered as January-born in Turkey and that this ten-
dency is higher for people with worse socioeconomic backgrounds, whose place of birth
is mostly in rural areas. As a result, on average, there is a marked difference between the
later outcomes of individuals who are born in December of year t and those who were
born in January of year t + 1. We also argue that these differences may lead to prob-
lems that contaminate policy evaluation exercises relying on sharp discontinuities (such
as regression discontinuity designs and IV) determined by cutoff birth dates. Examples
of these policies include compulsory schooling and compulsory military service laws in
Turkey, which set January 1 as the cutoff birth date.

Although we use data from Turkey to document the extent of the January effect, the
results we document are likely not specific to Turkey. For example, it is well known that
the January 1 is a relatively common birth date among immigrants in the United States.
In many other cultures, especially in the developing countries, the birthday is considered
to be January 1 if a person’s real birthday is unknown for some reason. Overall, this
paper documents a new explanation for the systematic association between the individu-
als’ season of birth and their later outcomes. In particular, we argue that the distribution
of births across months may be far from neutral (or homogenous) due to several factors
including misreporting and seasonality in birth dates. In the Turkish case, misreporting
is the dominant force. Our analysis suggests that empirical work using season of birth as
a key econometric variable should also account for the geographical, seasonal, cultural,
religious, and institutional forces that might lead to misreporting and seasonality of birth
dates – as these forces likely distort the exogeneity of birth dates.
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