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We use twin data matched to register-based individual information on earnings and employment to examine
the effect of height on life-time labor market outcomes. The use of twin data allows us to remove otherwise
unobserved ability and other differences. The twin pair difference estimates from instrumental variable esti-
mation for genetically identical twins reveal a significant height–wage premium for women but not for men.
This result implies that cognitive ability explains the effect of height on life-time earnings for men. Additional
findings using capital income as the outcome variable suggest that discrimination against short persons may
play a role for women.
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1. Introduction

Non-economic attributes, such as beauty and height, are
widely rewarded in the labor market (Hamermesh and Biddle,
1994; Berggren et al., 2010; Guéguen, 2012). Several empirical
studies document that taller individuals both receive higher
wages and have better employment prospects (e.g., Sargent
and Blanchflower, 1994; Judge and Cable, 2004; Persico et al.,
erman), jari.vainiomaki@uta.fi
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2004; Case and Paxson, 2008; Hübler, 2009; Lundborg et al.,
2013).2 Previous studies have used cross-sectional information
on earnings, but they have not been able to account for
unobserved ability effects in the height premium, which we can
accomplish in this paper using twin data.

There are many potential explanations for the existence of the
height premium. Some authors argue that the effect arises because
height is associated with non-cognitive skills, such as social skills
2 In this literature, earnings are more commonly used than employment as a mea-
sure of labor market success. In this paper, the term ‘height premium’ refers to both
earnings and employment outcomes.
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(Persico et al., 2004).3 Others maintain that cognitive skills are more
important contributors to the height–wage premium (Case and
Paxson, 2008).4 In particular, Case and Paxson (2008) argue that
30–50% of the height premium can be attributed to cognitive ability
measured in childhood and youth. Thus, taller persons receive higher
wages because they have better cognitive ability, which is rewarded
in the labor market. Lundborg et al. (2013) claim that the positive
effect of height on earnings can be explained by the positive
association between height and a person's physical capacity.5 They
demonstrate that physical capacity explains 80% of the observed
height premium for men. Furthermore, the height premium has
also been explained by a correlation between height and authority
(Lindqvist, 2012) or by the existence of discrimination against short
persons in the labor market (e.g., Cinnirella and Winter, 2009).

We contribute to the debate on two frontiers by examining the
effects of height on both earnings and employment using twin data.
Using data on non-identical twins is effectively the same as control-
ling for sibling effects (the shared family environment).6 Additionally,
monozygotic twins have the same genes, implying largely similar cogni-
tive abilities7 and usually the same early life experiences and largely the
same social contacts (non-cognitive skills).8 With data on genetically
identical twins, we can remove the otherwise unobserved ability differ-
ences that constitute the most prominent explanation for the height
premium according to Case and Paxson (2008). Furthermore, all other
unobserved factors that closely correlate with genetics (shared family
environment and shared interactions of genes and family) are removed
for identical twins. Therefore, our contribution is to use twin data to con-
trol for differences between individuals in cognitive and non-cognitive
skills in the height premium estimation. Previous research has used var-
ious test score results and other indicators to control for these factors.
However, such tests are incomplete measures of the underlying traits
that they measure. We argue that with the use of twin data we can
more completely control for these unobserved traits.

Secondly, to examine the cumulative effects of height, we match the
twin data to register-based data on life-time labor market outcomes.
Thismatching is important becauseprevious studies on the height premi-
um have almost exclusively used cross-sectional self-reported informa-
tion on labor market outcomes. Short-term, cross-sectional measures of
income, such as yearly earnings and hourly wages, contain idiosyncratic
components that diminish the precision of the estimates (cf. Dahl et al.,
2011). Register-based life-time earnings have much less measurement
error than short-term measures. This accuracy increases the efficiency
of the estimates, which is particularly important for relatively small sam-
ples, as in the twin pair differences. In our data, height is self-reported,
but twin pair differences can be instrumented with measurements from
3 Persico et al. (2004) use the National Longitudinal Survey of Youth (NLSY) from
1979 and focus on white men. Their baseline specifications explain wages with height
measured at the ages of 7, 11, 16 and 33. Persico et al. (2004, p. 1033) find that, among
all recorded heights, only height at age 16 has an economically large and statistically
significant effect on adult wages. Their additional specifications take advantage of in-
formation on participation in high school social activities.

4 The study by Case and Paxson (2008) is partly based on the same data as the one
by Persico et al. (2004) but Case and Paxson (2008) also use additional information
on childhood cognitive ability.

5 Lundborg et al. (2013) use data from the Swedish military enlistment register over
the period 1984–1997 and income data for 2003. They estimate wage regressions for
2003 with height, cognitive and non-cognitive skills, and physical strength as explan-
atory variables.

6 The one difference between using data on non-identical twins and siblings is that
with non-identical twins there is no need to control for age differences. Björklund
and Jäntti (2012) stress the importance of the family environment on various labor
market outcomes using Swedish sibling data.

7 The twin correlation for general cognitive ability and verbal ability is in the range
of 0.7–0.8 for identical twins and about half that amount for non-identical twins (see
McClearn et al., 1997, p. 1562; Plomin and DeFries, 1998, p. 66).

8 There is a growing literature on the effects of early life experiences on subsequent
labor market outcomes in economics (e.g., Case et al., 2005). Early life experiences may
additionally shape personality (e.g., McCrae et al., 2000).
another time point to alleviate the attenuation bias caused by the poten-
tial measurement error in self-reported height.

We also examine explicitly the role of social skills in the height pre-
mium. This is important because Persico et al. (2004) argue that social
skills explain the height premium. Furthermore, the literature has
used only earnings as the outcome variable. We extend the literature
by estimating separate effects on capital income thatmay provide addi-
tional insights about the underpinnings of the height premium. In addi-
tion, we evaluate the effect of height during different business cycle
conditions, an effect that has been overlooked previously.

To the best of our knowledge, only one earlier study has used twin
data to examine the height premium (Behrman and Rosenzweig,
2001). Their sample is restricted to female twins based on theMinnesota
Twin Registry, and the estimates are obtained for cross-sectional,
self-reported earnings. Using twin pair differences, Behrman and
Rosenzweig (2001) find evidence for the existence of the height pre-
mium but no evidence for a wage penalty associated with obesity.9

Complementing the findings in Behrman and Rosenzweig (2001),
we explore bothmale and female same-sex twins and thereby exam-
ine the possibility that outward attributes are treated differently in
the labor market for men and women.

The remainder of the paper is structured as follows. Section 2 intro-
duces the data. Section 3 outlines our empirical specifications. Section 4
reports descriptive evidence and the baseline estimation results.
Section 5 discusses several additional specifications for assessing the
robustness of the baseline results. Section 6 concludes.
2. Data

The twin data used in this study are based on the Older Finnish
Twin Cohort Study of the Department of Public Health at the University
of Helsinki. The initial twin data gathered in 1974 contain almost all
same-sex DZ (dizygotic) and MZ (monozygotic) twins in the Finnish
population born before 1958 (see Kaprio et al., 1979; Kaprio and
Koskenvuo, 2002; Hyytinen et al., 2013; Maczulskij, 2013).10 The
identification of twins was initially based on the comprehensive
population register. Later, blood markers were tested for a small sub-
sample of initially identified twins to confirm the identification of DZs
and MZs. Height and weight are self-reported in the survey waves
conducted in 1975, 1981 and 1990.11 The twin sample also contains
retrospective, self-reported information on weight differences between
twins at the ages of 10, 20 and 30 years reported in 1990.

We link the twin sample to the FLEED (Finnish Longitudinal
Employer–Employee Data) maintained by Statistics Finland using
personal ID codes owned by every person residing in Finland. This
matching is exact, and there are nomisreported ID codes. We therefore
avoid problems associated with errors in record linkages (e.g., Ridder
and Moffitt, 2007). The FLEED sample is constructed from a number of
different registers of individuals and firms maintained by Statistics
Finland.We use FLEED tomeasure earnings and exact labormarket sta-
tus as an average of the annual values over the period 1990–2004.12 In
particular, FLEED contains information from Employment Statistics that
records the number of employmentmonths during the year originating
from the state-run pension registers that cover all legal employment
9 Behrman and Rosenzweig (2001) report that each additional inch of height is asso-
ciated with a 3.5–5.5% increase in wages for female identical twins.
10 Dizygotic or ‘fraternal’ twins share, on average, 50% of their genes. There are some
exceptions to the rule that MZ twins are genetically identical (Van Dongen et al., 2012,
p. 11).
11 Earlier studies have used the height information in the Finnish twin data
(e.g., Silventoinen et al., 2000, 2001, 2004). However, none of these studies has examined
the effect of height on labor market outcomes.
12 We calculate the average earnings over the period 1990–2004 first by taking a log-
arithmic transformation of yearly earnings and then calculating the average. The idea is
to normalize the earnings data and suppress the effect of outliers caused by the depres-
sion of the early 1990s and other transitional earnings effects.
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contracts. Earnings data originate from comprehensive tax registers.
Earnings are not top coded. Because the data on earnings contain
some outliers, we have truncated the observations outside the 1st and
99th percentiles. Hyytinen et al. (2013, p. 63) document that the
life-time labor market outcomes of the linked twin data are representa-
tive of the Finnish population.

To prevent education and early pension choices from affecting our
life-time outcome measures, we restrict the analyses to primary
working age persons. Therefore, all empirical specifications are estimat-
ed for individuals born after 1944 but before 1958. Thus, the twins are
aged 33–59 years over the measurement period 1990–2004 for the
life-time labor market outcomes. At the time of the survey years 1975,
1981, and 1990, they are, respectively, 17–30, 24–36, and 33–45 years
old.

There are several different measures for social skills in the psycho-
logical literature, and there is no consensus on what constitutes the
best measure for them (see Lorr et al., 1991). In our empirical analysis,
latent social skills are measured by a summary measure dating from
1981 containing five different self-reported personality traits (open/
closed, number of different interests, talkative/quiet, difficulty express-
ing feelings, and spontaneous/reserved). The responses to each of
these five separate items range from 1 to 5. These traits are related to
the ease and possibility of persons to engage in social relationships
and thereby develop their social skills or utilize previously accumulated
non-cognitive skills. This simple summary measure is closely related to
the first factor from the standard principal component analysis. Higher
values of the measure indicate that the person has worse social skills.
The twin data do not contain the “Big Five” factors of personality
(Barrick and Mount, 1991), but our summary measure of social skills
contains aspects that are closely related to openness and extraversion,
which are components of the Big Five.

Our data have some limitations that are important to consider in
the interpretation of the estimates. In particular, the twin data do
not contain information on birth weight or birth order.13 Because
there is no information on the measures of body composition, such
as waist circumference and fat mass, we focus on the effects of height
on life-time labor market outcomes.14 However, we report the results
for BMI (Body Mass Index) and discuss them briefly because weight is
an important outward characteristic, along with height.15

3. Empirical specifications

In the empirical analysis, we first estimate individual-level OLS
regressions of the following form for all individuals:

wageij1990−2004 ¼ constantþ a Heightij1975 þ b BMIij1975
þ controlsij þ errorij ð1Þ

where j = 1, 2 (twin index) and i = 1…n (twin pair index). The error
term of the individual-level OLS regressions, errorij = fei + uij, consists
of two different components. The fixed effect, fei, represents unobserved
factors that vary between twin pairs but do not vary within twin pairs,
and uij represents idiosyncratic individual-level factors. The parameters
13 Behrman and Rosenzweig (2004) and Black et al. (2005) consider the importance
of birth weight on subsequent labor market outcomes. Using a sample of Australian
twins, Miller et al. (2005) show that birth weight has only a minor role in the determi-
nation of earnings. This result suggests that the omission of birth weight is not neces-
sarily important in a twin setting.
14 In the medical literature, BMI alone is not considered a valid measure of obesity or
a sufficient predictor of obesity-related health outcomes (Yusuf et al., 2005). One rea-
son is that BMI blurs the distinction between fat and fat-free mass, such as muscle and
bone. Only some recent empirical studies have used body composition in economics to
examine the labor market effects of obesity (see Burkhauser and Cawley, 2008;
Johansson et al., 2009; Wada and Tekin, 2010).
15 Body mass index is calculated as a person's weight in kilograms divided by height
in meters squared.
of interest are the effects of height and weight, as measured by BMI, on
life-time earnings. Both height and BMI were measured in 1975.

We estimate OLS specifications that control for observed ability dif-
ferences related to accumulated human capital using register-based in-
formation on education and incorporate potential work experience
measured with age effects. There is some disagreement in the literature
overwhether one should control for educational attainment (and expe-
rience) when estimating models for the effects of anthropometric vari-
ables such as height and BMI on labor market outcomes (Kortt and
Leigh, 2010, p. 72–73). The key question here is whether height and
BMI affect earnings via education or whether they are correlated due
to confounding factors or reverse causality. In the first case, the inclu-
sion of education as a covariate would bias the effects of height and
BMI on earnings, so one should not include it in themodel. For example,
Persico et al. (2004, p. 1031) argue that controlling for education leads
to an underestimate of the effect of height on labor market outcomes,
to the extent that human capital investments are simultaneously deter-
mined with greater stature (cf. Vogl, 2012).16

In the second case, it is possible to argue that there are unobserved
factors, such as ability and family background, that could act as
confounding factors causing correlations between human capital
and anthropometric measures. Therefore, omitting education and ex-
perience from covariates would cause an omitted variable bias to the
effect of height and BMI on earnings. To safeguard against such biases
we add controls for the observed ability differences between individ-
uals to the OLS specifications and also to subsequent twin difference
models, although the role of unobserved factors is minimized by
twin differencing in estimations. The earlier studies that have exam-
ined BMI effects have typically controlled for educational attainment
and experience (cf. Kortt and Leigh, 2010, p. 72–73). Regarding over-
weight, Webbink et al. (2010) show that education has a causal effect
on body size and that reverse causality is most likely not an important
concern. Also, the results in Behrman and Rosenzweig (2001) and
Cawley (2004) suggest that it is important to control for education
when studying the effects of BMI. For all these reasons, we include ed-
ucation and age among the covariates in our models. However, we
have estimated the models for earnings also without controlling for
education attainment (see Section 5.1). Note that we do not include
occupation among the explanatory variables, because occupation is
very likely to be endogenous with respect to height and thereby an
important channel for the height premium to arise (see Lindqvist,
2012).17

The twin difference models are estimated as follows:

Dwagei1990−2004 ¼ a DHeighti1975 þ b DBMIi1975 þ Dcontrolsi
þ Dui ð2Þ

where Dwagei1990–2004 = wagei1,1990–2004 − wagei2, 1990–2004 is the
difference in wages between twins within the twin pair i, and all
the right-hand side variables are defined analogously. Twin difference
models are estimated for DZ and MZ twins both pooled and separate-
ly. All factors common to both twins in a given twin pair included
in fei are differenced out. The MZ estimates remove the influence of
both otherwise unobserved genetic traits and shared family back-
ground. The key assumption is that the twins have to have lived to-
gether in order to remove the family environment and the shared
interactions of genes and family through this approach. Reassuringly,
the fraction of twins who have not lived together prior to age 11 is
very low (~5%) in these data (Kaprio et al., 1984).18
16 Decision variables among the right-hand side covariates would be ‘bad controls’
when estimating the effects on earnings (see Neal and Johnson, 1996; Heckman,
1998; Kortt and Leigh, 2010 for discussions of this issue).
17 Vogl (2012) reports that taller Mexican workers sort into occupations that require
greater intelligence and lower physical strength.
18 Due to the inadequate number of observations we have not attempted to use this
information to estimate separate specifications for them.



Table 1
Using twin data to differentiate the explanations for the height premium.

Individual-level
OLS

Twin differences: DZ Twin differences: MZ

Panel A: Earnings
Non-cognitive
skills

+ 0 0

Cognitive skills + + (smaller) ~0
Discrimination + + +

Panel B: Capital income
Non-cognitive
skills

+ 0 0

Cognitive skills + + (smaller) ~0
Discrimination 0 0 0

Notes: The table shows the expected impact of height on earnings and capital income
according to different explanations of the height premium, conditional on all other
explanatory factors being fully controlled. In Panel A, the outcome is earnings, and in
Panel B, the outcome is capital income.
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Structurally identical models are additionally estimated using em-
ployment as the outcome variable. All the specifications are estimated
separately for women and men because the previous literature has
shown that the height premium is larger for men and the obesity
wage penalty is typically much larger for women. The additional rea-
sons for separate specifications by gender are occupational sorting
and the fact that women are, on average, shorter than men.

Height and weight were measured in 1975, and the life-time labor
market outcomes were measured over the period 1990–2004. Due to
this timing difference in the variables of interest, we are not worried
about a reverse correlation between height and labor market outcomes.
However, self-reported height and weight contain potential measure-
ment error that attenuates the effects of height and BMI.19 Themeasure-
ment error in the right-hand side variables would therefore result in
conservative estimates for the effects of height and weight on subse-
quent labor market outcomes. For this reason, in the preferred specifica-
tions, we use Dheighti1981 and DBMIi1981 as instruments for Dheighti1975
and DBMIi1975, respectively, to correct for the attenuation bias caused by
random measurement error. Twin differences in self-reported height
and weight are strongly correlated across survey years. The validity of
instruments is based on the classical measurement error assumption of
non-correlated measurement errors in different survey years. Without
the implementation of an instrumental variable (IV) estimation strategy,
the estimates for the height premium andwage penalty would be biased
towards zero.

Unobserved ability components related to both genetic and shared
family factors are controlled for (differenced out) in the estimations
that use twin differences. A substantial share of non-cognitive skills is
also controlled for because they arise, for the most part, from parental
inputs and peer group effects that are much more similar for both MZ
and DZ twins than for randomly selected individuals for whom the
effects of height are usually estimated using cross-sectional data. MZ
twins share all genes, and their experiences related to the family envi-
ronment and family resources are the same, assuming that they have
lived together, as noted above. To the extent that a person's cognitive
ability is determined by these factors, using twin pair differences for
MZs constitutes a particularly strong control for unobserved ability
differences between persons. Therefore, twin data are very useful to
disentangle different explanations for the effect of height on earnings
and employment prospects (Table 1).

Silventoinen et al. (2004) show using twin data that the over-
whelming majority (72–79%) of the height variation between individ-
uals is accounted for by additive genetic factors for both US and
Finnish men and women. Shared family factors account for 11–19%
of the variation, leaving 9–13% for unshared environmental factors.
Such factors include, for example, differences in fetal conditions or
childhood disease experiences, which may differ even between MZ
twins. However, there are also several other sources for differences
in the development of MZ embryos that are documented in the med-
ical literature, which can lead to discordant MZ twins who are dissim-
ilar for certain characteristics such as height (Czyz et al., 2012; Van
Dongen et al., 2012, p. 3). These sources constitute the height variation
between twins that is not caused by measurement error and can be
used to identify the effects of stature for twins. Whether this height
variation is uncorrelated with unobserved differences in cognitive or
non-cognitive skills between twins is an open issue of which very little
is known. But we argue below in Section 5.4, based on our results, that
MZ twin differences eliminate most of the effects of unobserved
factors related to genetics or shared family environment that also cor-
relatewith height. Thewithin twin-pair differences in unobserved fac-
tors seem to be much less important.
19 Systematic measurement error regarding self-reported height may occur. Persons
who have higher wages may have higher self-confidence and, consequently, they could
overstate their actual height. This error would imply that the estimates for self-
reported height on labor market outcomes are downwardly biased.
Individual-level OLS specifications are not able to discriminate be-
tween different explanations (Table 1, Column 1). DZ twins share only
half of their genes but have similar family environment factors, as do
MZ twins, implying that a comparison of DZ twins to cross-sectional
individual-level OLS results identifies the contribution of the shared
family environment component in the height premium and some of
the genetic effects. Furthermore, a comparison of DZ and MZ estimates
for the effect of height on labor market outcomes identifies the genetic
component of unobserved ability differences.

In the twin data setting, the social skills explanation predicts that
twin pair differences between DZs should largely remove the effect of
height on earnings and employment prospects (Table 1, Column 2),
assuming that social skills arise from family background and peer
group effects that are mostly similar, even among DZ twins. In con-
trast, if the height premium is based on cognitive ability, twin pair dif-
ferences for DZs should diminish it considerably, and twin pair
differences for MZs should almost completely remove the effect of
height on labor market outcomes. Furthermore, if discrimination is
largely non-existent in capital income, it is possible to use additional
information on capital income to obtain some suggestive evidence for
the existence of discrimination against short persons (Table 1, Panel
B, Column 3).20
4. Results

4.1. Descriptive evidence

Before the presentation of the estimation results, it is useful to
note some essential features of the data. Table 2 reports the descrip-
tive evidence for differences within twin pairs in the variables of
interest. Differences in height, BMI and labor market outcomes are
all notably smaller for MZs. Relatively small differences in variables
between twin pairs may explain some of the variation in the esti-
mates, especially for MZs. However, these differences do not reflect
only measurement error, because self-reported height and weight
have been validated for a subsample (see Korkeila et al., 1998).
Furthermore, the range of height differences between twins is
non-negligible, up to 10 cm even for MZ twins. The unconditional
correlation between height and earnings is positive in all cases except
for MZ men.21 We also find that differences in BMI increase over the
period 1975–1990 because twins are aging.
20 Capital income includes capital gains, rents, dividends, taxable interest payments,
as well as income that an owner gets from a business he owns.
21 These patterns are reported in the working paper version.



Table 3
Wage regressions.

Sample DZ and MZ DZ and MZ DZ MZ MZ

Estimation
method

OLS Twin differences Twin differences
and IV

Dependent
variable

Log wage Log wage Log wage Log wage Log wage

Panel A: Men
Height 0.0332***

(0.0068)
0.0319**
(0.0145)

0.0364**
(0.0154)

−0.0207
(0.0419)

0.1238
(0.0843)

BMI −0.0063
(0.0175)

0.0137
(0.0334)

0.0075
(0.0374)

0.0445
(0.0707)

−0.2202
(0.1671)

Controls Yes Yes Yes Yes Yes
N 4680 2340 1622 718 589

Panel B: Women
Height 0.0141**

(0.0068)
0.0411***
(0.0159)

0.0373**
(0.0170)

0.0726*
(0.0421)

0.1155**
(0.0558)

BMI −0.0386**
(0.0160)

−0.0200
(0.0313)

−0.0227
(0.0364)

−0.0074
(0.0572)

−0.0517
(0.1237)

Controls Yes Yes Yes Yes Yes
N 5060 2530 1669 861 765

Notes: Log wage is the average log annual wage over the period 1990–2004. Height and
BMI were measured in 1975. In Column 1, education level (6 groups) and age, both
squared and cubed, are included in the vector of explanatory variables. In Columns 2–5,
the difference in the years of education between twin pairs is included in the right-hand
side variables. In Column 5, height and BMI differences measured in 1981 are used as
instruments for height and BMI differences in 1975. All specifications are estimated for
individuals born after 1944 but before 1958. Robust standard errors are reported in
parentheses: * statistically significant at the .10 level; ** at the .05 level; *** at the .01 level.

Table 2
Descriptive statistics.

Twin differences

DZ and MZ DZ MZ

Panel A: Men
Log wage 1.9956 2.1584 1.6279
Employment months 3.0711 3.3341 2.4769
Height (1975) 3.7231 4.5974 1.7479
Height (1981) 3.8607 4.7425 1.9256
Height (1990) 3.7360 4.5560 2.0473
BMI (1975) 1.7344 1.9790 1.1817
BMI (1981) 2.0756 2.3813 1.4076
BMI (1990) 2.4730 2.7730 1.8542

Panel B: Women
Log wage 2.0240 2.2168 1.6503
Employment months 3.2447 3.4735 2.8012
Height (1975) 3.3648 4.2624 1.6249
Height (1981) 3.4953 4.4202 1.7321
Height (1990) 3.4071 4.3595 1.7316
BMI (1975) 1.7433 2.0009 1.2441
BMI (1981) 2.1327 2.4447 1.5407
BMI (1990) 2.7554 3.1293 2.1022

Notes: Absolute differences between twin pairs are reported. Log wage is the average log
annual wage over the period 1990–2004. Employment months are calculated as the
average number of employment months per year over the period 1990–2004. Height
(cm) and Body Mass Index (BMI) were measured in 1975, 1981 and 1990. Wage and
employment months originate from FLEED. Height and weight are self-reported in the
twin data. Descriptive statistics are calculated for individuals born after 1944 but before
1958.
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4.2. Baseline estimates

To begin the analysis of twin differences, we first document
that the estimated height premium is comparable to other studies
when our twin data are used as standard cross-sectional data. The
individual-level OLS specifications reveal a positive height premium
for both men and women (Table 3, Panels A–B, Column 1). The quan-
titative magnitude of the wage effect22 of height is 3.3% per 1 cm for
men and 1.4% per 1 cm for women. The wage effect of BMI is −3.9%
per 1 unit in BMI for women, but for men it is not significant. Thus,
the height premium controlling for observed human capital is consider-
ably larger for men, but the wage penalty associated with obesity is
larger for women. This pattern is consistent with the earlier studies
that used various cross-sections of individuals.23 It is interesting that
the height premium in our data is economically significant even though
there is substantial wage compression in the Finnish labor market. The
estimated height premium is in the upper range of the values obtained
in previous studies. The literature has estimated that an additional inch
of height is associatedwith a 0.025–5.5% increase inwages, according to
Persico et al. (2004, p. 1020–1021). Our outcome is life-time earnings,
not annual earnings, and therefore, the magnitude of our estimates is
not completely comparable to those reported in the earlier studies.

The specifications that use twin pair differences reveal that for both
men and women, BMI is no longer statistically significant (Column 2).
For men, the positive height premium remains intact for DZs compared
to the cross-sectional OLS results (Panel A, Column 3). This comparison
shows that the family effects are not important determinants of
the height premium. The result is consistent with Persico et al. (2004,
22 We use the terms ‘wage effect’ and ‘earnings effect’ interchangeably when the de-
pendent variable is life-time earnings. Later, the results for employment confirm that
the earnings effects arise mostly from wage differences rather than employment
differences.
23 Böckerman et al. (2010) have reported earlier the existence of a height premium in
Finland, using the Health 2000 data set. With the same data, Johansson et al. (2009)
document the wage penalty associated with various measures of obesity, including
the measures that capture different aspects of body composition. Sarlio-Lähteenkorva
et al. (2004) have also examined the effects of obesity on labor market outcomes in
the Finnish context.
p. 1030), who report that the height premium does not diminish
much when controlling for family resources. However, the height pre-
mium disappears for male MZs (Column 4). This finding demonstrates
that unobserved differences in ability (i.e. genetic traits) and such
shared family effects that are more similar to MZ twins than DZ twins
are the primary explanation for the height premium for men. However,
for women, the height premium prevails forMZs at the 10% significance
level. This result suggests a possible role for discrimination against short
persons as an explanation for the height premium for women. We dis-
cuss possible explanations for the female height premium more in
Section 5.4, including the possible role of within twin-pair differences
in unobserved factors.

Because both height and weight are self-reported, the estimates in
Columns 2–4may suffer from an attenuation bias. For this reason, in the
preferred specifications, we use the IV strategy described earlier. The
first stage of the IV approach works well. The F-test statistics are well
above 10 when twin pair differences in height and BMI in 1975 are
explained with the differences measured in 1981 (not reported).

For both men and women, the IV approach produces a larger point
estimate, consistent with the estimates in Column 4 being downwardly
biased because of the measurement error in self-reported height and
weight. The IV estimates differ strikingly by gender. For men, height re-
mains insignificant in the IV models (Panel A, Column 5). For women,
the IV estimate for height is statistically significant. For women, the av-
erage wage effect of height in Column 5 is ~19% using the average twin
pair differences in height for MZs in Table 2.24
24 The twin-difference estimate for the return to one additional year of education on
life-time earnings for men is 19% (not reported in Table 3). The estimate for women is
lower at 12%. Because we use a measure for earnings as the dependent variable in
Table 3, the earnings effects also include the employment effects. The effect of educa-
tion on employment is non-negligible despite the fact that average employment
months are a crude measure for the difference in labor market participation for differ-
ent education groups. For men one additional year of education increases average em-
ployment per year approximately 2%. Our outcome is life-time earnings, not annual
earnings. This implies that the magnitude of our estimates is not directly comparable
to those reported in the earlier studies. Also, the estimates for the return to education
are rather imprecise. For example, the lower bound of the 95% confidence interval for
the point estimate (19%) for men is 10%.



26 Silventoinen et al. (2004) observe that the association between body height and
education is largely due to the correlation of the shared environmental factors affecting
these two traits.

Table 4
Employment regressions.

Sample DZ and MZ DZ and MZ DZ MZ MZ

Estimation method OLS Twin differences Twin differences and IV

Dependent variable Employment months Employment months Employment months Employment Months Employment months

Panel A: Men
Height 0.0462***

(0.0096)
0.0463**
(0.0210)

0.0508**
(0.0221)

−0.0034
(0.0641)

0.0837
(0.1170)

BMI −0.0309
(0.0245)

−0.0081
(0.0473)

−0.0144
(0.0526)

0.0202
(0.1050)

−0.1096
(0.2506)

Controls Yes Yes Yes Yes Yes
N 4680 2340 1622 718 589

Panel B: Women
Height 0.0125

(0.0099)
0.0352
(0.0231)

0.0384
(0.0245)

0.0038
(0.0675)

0.0623
(0.1020)

BMI −0.0290
(0.0231)

−0.0074
(0.0443)

0.0107
(0.0515)

−0.0754
(0.0823)

−0.1864
(0.1851)

Controls Yes Yes Yes Yes Yes
N 5060 2530 1669 861 765

Notes: Employment months are calculated as the average number of employment months per year over the period 1990–2004. Height and BMI were measured in 1975. In Column
1, education level (6 groups) and age, both squared and cubed, are included in the vector of explanatory variables. In Columns 2–5, the difference in the years of education between
twin pairs is included in the right-hand side variables. In Column 5, height and BMI differences measured in 1981 are used as instruments for height and BMI differences in 1975. All
specifications are estimated for individuals born after 1944 but before 1958. Robust standard errors are reported in parentheses: ** statistically significant at the .05 level; *** at the
.01 level.
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The baseline specifications that use average employment months
per year over the period 1990–2004 as a measure of labor market
attachment are reported in Table 4. For men, the results in Panel A
are very similar to those from the earlier wage models. The estimates
in Panel B for women reveal that the employment effects of both
height and BMI are much smaller than for men. One explanation for
this pattern is occupational sorting; i.e., obese and/or short women
are more often employed in low-wage occupations. This sorting
creates larger effects in earnings than in employment.

It is also useful to evaluate the quantitative magnitude of these es-
timates. For men, the employment effect of height is 0.05 months
(~1.5 days) per year for each cm using the estimate in Column 1 of
Table 4. The effect of BMI is not significant for men. The estimates
for women are lower and not significant. Thus, the employment
effects are generally quantitatively small, which clearly implies that
the earnings effects in Table 3 are being driven by the height premi-
um in hourly or monthly wages rather than in labor market attach-
ment. A striking pattern of these results is that, for women, height is
also not significant in the employment models for MZs in Columns
4–5, in contrast to the wage models.

5. Robustness and extensions

To evaluate the sensitivity of the baseline estimates, we have esti-
mated several alternative specifications. These models exploit the
most important advantages of our linked data, which provide addi-
tional insights into the effects of height and weight on life-time
labor market outcomes. We discuss these results briefly and present
only the most interesting of them in subsequent tables.

5.1. Exclusion of education

Weestimated all ourmodels for earnings alsowithout controlling for
education (Appendix, Table A1). Our conclusions regarding the height
effects in the preferred twin difference models remain intact. Even the
quantitative magnitude of the coefficients is stable. Thus, controlling
for observed ability differences clearly does not drive our results.25

The OLS estimates for both height and BMI from themodels that omit
education and age are much higher. Controlling for observed ability
25 The results for employment that do not control for education are documented in
the working paper version. These are similar to the employment results in Table 4.
between individuals turns the BMI effect insignificant formen. A possible
explanation for the substantial explanatory power of the observed ability
differences in Table 3 is that education correlates with BMI, e.g. through
time preference. Obese individuals may discount future outcomes more
heavily (Smith et al., 2005; Schlam et al., 2013), and consequently, they
acquire less education. However, the diminishing height effect is more
difficult to explain with such omitted third factors because a person's
height is not his or her own decision variable, but it could reflect genetic
and family environment factors that affect both height and education.26
5.2. Role of social skills

Persico et al. (2004) argue that social skills constitute the primary
explanation for the existence of the height premium. To study this argu-
ment, we have added a measure for social skills to the set of explanatory
variables.27 Persico et al. (2004) used panel data on height and estimated
a range of wage regressions with both adult height and teen height.
They found that teen height matters for the height premium. Persico
et al. (2004) interpreted this finding as evidence that non-cognitive
skills (i.e. social skills) drive the height premium. Furthermore, they
used high-school social activities for white men to measure social skills
directly. Following Persico et al. (2004), we take advantage of a direct
summary measure for social skills measured in 1981, which precedes
the measurement of the labor market outcomes by a decade.

Unconditional correlations of the variables reveal that taller
women have better social skills (Table 5). However, for Finnish
men, social skills and height are only weakly related, which is in con-
trast with the results in Persico et al. (2004). We also observe that
both obese men and obese women have poorer social skills. This rela-
tionship is stronger for women.

The individual-level OLS models show that women with poor so-
cial skills have lower wages than women with strong social skills,
even after controlling for the effects of accumulated human capital
(Table 6, Panel B, Column 1). However, in contrast to the results in
Persico et al. (2004), for Finnish men, there are no effects of social
27 There is a large literature in psychology on the association between social skills and
various labor market outcomes, including promotions and earnings (see Barrick and
Mount, 1991).



Table 5
Correlations between height, BMI and social skills.

Height (1975) BMI (1975) Social skills (1981)

Panel A: Men
Height (1975) 1
BMI (1975) −0.0411***

(0.0000)
1

Social skills (1981) −0.0087**
(0.0277)

−0.0291***
(0.0000)

1

Panel B: Women
Height (1975) 1
BMI (1975) −0.0675***

(0.0000)
1

Social skills (1981) −0.0296***
(0.0000)

−0.0636***
(0.0000)

1

Notes: Social skills aremeasured as explained in the text. Higher values indicate worse social
skills. The correlations are calculated for individuals born after 1944but before 1958. p-values
in parentheses. Statistical significance: ** at the .05 level; *** at the .01 level.
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skills on life-time earnings (Table 6, Panel A, Column 1). One explana-
tion for this observation is occupational sorting, i.e. men work in jobs
where social skills are not required or rewarded. These apparent
differences between genders are interesting because Persico et al.
(2004) consider the contribution of social skills to the height premi-
um only among white men.

The specifications that use twin pair differences based on the IV strat-
egy reveal that social skills are not significant in any of the models using
life-time earnings as the outcome variable. Furthermore, the inclusion of
social skills does not change the effect of height on earnings in the pre-
ferred specifications using the IV approach (Table 6, Column 5). In the
specifications for employment, there is no role for social skills, not even
in the individual-level OLS models for women (not reported). Based on
these results, we conclude that social skills are not the comprehensive
explanation for the existence of a height premium, as argued by Persico
et al. (2004). A caveat is that our summary measure for social skills may
contain measurement errors.

5.3. Adding health to the covariates

Lundborg et al. (2013) argue that the height premium in
earnings can largely be explained by the positive association between
Table 6
Wage regressions with a measure for social skills.

Sample DZ and MZ DZ and MZ DZ MZ MZ

Estimation
method

OLS Twin differences Twin differences
and IV

Panel A: Men
Height 0.0182***

(0.0067)
0.0312**
(0.0149)

0.0308**
(0.0158)

0.0294
(0.0427)

0.0688
(0.0652)

BMI −0.0139
(0.0194)

0.0070
(0.0352)

0.0077
(0.0393)

−0.0010
(0.0760)

−0.1830
(0.1624)

Social skills −0.0019
(0.0094)

0.0048
(0.0139)

0.0138
(0.0162)

−0.0272
(0.0264)

−0.0285
(0.0267)

Controls Yes Yes Yes Yes Yes
N 3680 1840 1270 570 566

Panel B: Women
Height 0.0175**

(0.0070)
0.0376**
(0.0166)

0.0347**
(0.0177)

0.0625
(0.0434)

0.1216**
(0.0574)

BMI −0.0239
(0.0173)

−0.0256
(0.0327)

−0.0219
(0.0381)

−0.0392
(0.0599)

−0.0810
(0.1268)

Social skills −0.0226***
(0.0081)

−0.0083
(0.0121)

−0.0117
(0.0148)

−0.0017
(0.0197)

−0.0019
(0.0199)

Controls Yes Yes Yes Yes Yes
N 4298 2149 1404 745 735

Notes: The dependent variable is the average log annualwage over the period 1990–2004.
See also notes to Table 3. Social skills are measured as explained in the text. Higher
values indicate worse social skills. Robust standard errors are reported in parentheses:
** statistically significant at the .05 level; *** at the .01 level.
height and physical capacity. Our twin data do not contain direct
information on a person's physical capacity. However, we have com-
prehensive information on various diseases that were self-reported
by the twins 15 years before our labor market outcomes in 1975.
These diseases include, among others, emphysema, chronic obstruc-
tive pulmonary disease, high blood pressure, angina pectoris, peptic
ulcer, diabetes, and gout. We use this information to evaluate the
role of health as a proxy for physical capacity in the determina-
tion of the height premium in our twin sample. In the empirical spec-
ifications, we use the total number of different diseases that were
self-reported in 1975. Because of the timing difference in the mea-
surement of diseases and the labor market outcomes, reverse correla-
tion is unlikely.

We first run regressions in which we explain the total number of
different diseases in 1975 by height in 1975 while controlling for
BMI in 1975. These results show that height is generally not even
marginally statistically significantly associated with the number of
diseases (not reported). Persico et al. (2004, p. 1037) report a similar
finding. We have also estimated separate models for MZs. Only for
female MZ twins is there some evidence that taller persons have
fewer diseases. BMI is strongly positively associated with the number
of diseases in all specifications, even for MZs.

Next, we add our health measure to the covariates for the specifica-
tions for earnings and employment months (not reported). These re-
sults show that the total number of diseases in 1975 is strongly and
negatively associated with both of our labor market outcomes over
the period 1990–2004. But the effect of height on earnings and average
employment months remains intact. Even the quantitative magnitude
of the height premium is essentially unchanged. Also, Persico et al.
(2004, p. 1035) show that the addition of health covariates does not sig-
nificantly reduce the estimated height premium.28 These results lead to
the conclusion that height is not simply a proxy for good health.29

To sum up, health is not an important determinant of the
height premium, but it has an independent effect on earnings and
employment. Note that we also control for educational attainment;
Lundborg (2013) shows that education has a causal effect on health.
Our health measure captures chronic diseases in adulthood, in con-
trast to the childhood disease environment or health inputs in the
model presented in Vogl (2012), where they act as a common input,
creating a positive correlation between health and height as well
as height and cognitive ability. This probably explains the lack of
correlation between health and height in our twin data.

5.4. Effects on capital income

Using information on the different components of income, we
estimate the height and weight effects for capital income.30 This anal-
ysis is an interesting extension of the existing literature because, usu-
ally, only annual earnings are used as the outcome variable. Bequests
that generate unobserved differences in capital income do not cause
problems in our analysis because we use data on twins, and bequests
are divided equally by default among all children in Finland. Also, a
long-term measure of capital income is particularly useful because
capital income fluctuates substantially from year to year. To obtain
a consistent time-series for capital income, these specifications are
estimated for the years 1993–2004, covering the period after Finland
adopted a dual income taxation system.

For both men and women, the individual-level OLS models reveal
that height has a positive effect on capital income but that BMI is
28 Also Kortt and Leigh (2010, p. 75–76) find very little evidence that health affects
the returns to height or weight. They control for four physical health dimensions that
are physical functioning, role-physical, bodily pain and general health.
29 The explanation based on health and physical strength may be more relevant in
developing countries (cf. Case and Paxson, 2008, p. 500).
30 To compress the presentation of the additional results, in Table 7 and Table A2 we
focus only on the most interesting specifications.



32 We have also estimated the models for each year over the period 1990–2004. For
men the correlation between the gender-specific unemployment rate and the annual
earnings effects of height for the OLS estimate is 0.16 (p-value 0.58) and for the pre-
ferred IV estimate it is higher at 0.32 (p-value 0.24). For women the correlations are
0.30 (p-value 0.28) and 0.14 (p-value 0.62), respectively. These correlations are all
positive but not statistically significant. But the estimation period (1990–2004) is

Table 7
Explaining capital income.

Sample DZ and MZ DZ and MZ MZ MZ

Estimation
method

OLS Twin differences Twin differences
and IV

Panel A: Men
Height 0.0334***

(0.0064)
0.0134
(0.0135)

0.0167
(0.0374)

0.0440
(0.0628)

BMI 0.0206
(0.0168)

0.0071
(0.0293)

−0.0769
(0.0747)

0.0223
(0.1758)

Controls Yes Yes Yes Yes
N 4614 2307 710 582

Panel B: Women
Height 0.0099*

(0.0057)
0.0220*
(0.0123)

0.0309
(0.0336)

0.0605
(0.0546)

BMI −0.0137
(0.0125)

−0.0267
(0.0236)

−0.0347
(0.0526)

0.0865
(0.1021)

Controls Yes Yes Yes Yes
N 5006 2503 853 759

Notes: The dependent variable is the average of log annual capital income over the period
1993–2004. Height and BMI were measured in 1975. In Column 1, education level
(6 groups) and age, both squared and cubed, are included in the vector of explanatory
variables. In Columns 2–4, the difference in the years of education between twin pairs is
included in the right-hand side variables. In Column 4, height and BMI differences
measured in 1981 are used as instruments for height and BMI differences in 1975. All
specifications are estimated for individuals born after 1944 but before 1958. Robust
standard errors are reported in parentheses: * statistically significant at the .10 level;
*** at the .01 level.
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not significant (Table 7, Panels A–B). The models that use twin pair
differences show that in the pooled sample of DZs and MZs there
is a positive height premium for women but not for men. In the pre-
ferred specifications that use twin pair differences for MZs only with
or without the IV approach, all the effects are insignificant for both
men and women (Table 7, Panels A–B, Column 4).

The tentative conclusion from these estimates is that discrimination
against short persons may be part of the explanation of the height–
wage premium for women because there is a height premium in
wages in Table 3 (Panel B), but not when capital income is the outcome
variable. This argument is based on the assumption that discrimination
is less prevalent for the acquisition of capital income compared to
earnings.31 Unobserved, ability-related self-selection may create a
cross-sectional correlation for height with earnings and capital income.
The disappearance of this correlation in twin-pair differences for capital
income but not for earnings gives support for our discrimination-based
interpretation for women.

An alternative explanation could be within twin-pair differences in
unobserved ability or non-cognitive skills that correlate with height.
Such effects cannot be ruled out due to possibly different nutritional
conditions in utero that affect MZ twins differently, causing differences
in birth weight, which has been shown to correlate with IQ (see Black
et al., 2005 for evidence of such differences between twins). These
early height differences may later in childhood and adolescence give
rise to differences also in non-cognitive skills and self-confidence
via differing experiences in interactions with other people. But we can
rule out this as a plausible explanation for the remaining height premi-
um forMZ females in our data. Firstly, within-twin differences in ability
imply that the height effect based on twin-pair differences is upward
biased due to ability bias and therefore twin-difference estimates
constitute an upper bound for the true estimate of height on earnings
(Bound and Solon, 1999; Krashinsky, 2004, p. 789). Since our estimate
for the height premium is insignificantly different from zero for MZ
31 The focus on capital income removes, for the most part, the effect of discrimination
on hiring decisions, but discrimination by consumers against short persons may still
have some impact on the amount of capital income. However, our capital income mea-
sure also contains income from financial investments where discrimination by con-
sumers is not possible.
men, the within-twin differences in unobserved ability or their correla-
tion with height must be small or non-existent. Secondly, unobserved
skill-based explanations should apply similarly to both sexes and to
capital income in addition to earnings. We are not aware of any evi-
dence for gender specificity in the mechanisms creating unobserved
cognitive or non-cognitive skill-based wage effects or their correlations
with height. Therefore, we consider within-twin differences in
unobserved factors to be an unlikely explanation for the female height
premium, if such an effect does not manifest itself in the male height
premium. This interpretation gains additional support from the fact
that the female height effect is insignificant in capital income for MZ
females, so that no unobserved within-twin differences seem to be
present in capital income. This leaves discrimination to be themost like-
ly explanation for the female height effect. Thirdly, Silventoinen et al.
(2000, p. 483–484) discuss using the same Finnish twin data about
the variation in fetal conditions between twins related to the twin
transfusion syndrome, which is prevalent among MZ twins but not
among DZ twins. They argue that the similarity for MZ and DZ twins
inmean body height in educational groups does not support the impor-
tance of fetal conditions particular to twins in determining adult height.
Therefore, within-twin differences in height-related ability seem to be
unimportant, at least for this reason.
5.5. Business cycle variation

We have estimated the effects of height on labor market outcomes
during different business cycle conditions (Appendix, Table A2). These
results are particularly important because previous research almost ex-
clusively uses cross-sectional data on earnings for a single year. Our data
period, 1990–2004, contains a lot of variation in the income measures
because it includes the severe depression of the early 1990s in Finland,
which represents an exogenous shock caused by the collapse of Soviet
trade (seeGorodnichenko et al., 2012). Real GDP fell by 14% over the pe-
riod 1990–1994, and the unemployment rate increased to almost 17%
from an average of approximately 5% during the 1980s. The depression
also caused an abundance of variation in life-time labor market out-
comes, which is useful in identifying the associated effects, especially
for twin pairs.

We find that, for both men and women, the height premium in earn-
ings is somewhat larger during the bottomof the depression (1993) com-
pared to the peak of the economic upswing (1990). Using the estimates
for these two years only, the pattern is much clearer for men. For men,
the preferred point estimate for the IV specification in 1993 is 0.1879,
with a 95% confidence interval from 0.0247 to 0.3512 (Table A2,
Panel B, Column 4). In contrast, the estimate for 1990 is not statistically
significantly different from zero (Table A2, Panel A, Column 4).32 For
men, the effects of height and BMI on employment months are also
more pronounced during the depression (not reported). The results for
both earnings and employment suggest that height may be a stronger
signal for employers when the labor markets are tight. The finding that
the height premium is not constant over the business cycle fluctuations
provides one previously overlooked reason for the differences in the esti-
mates of the height premium across earlier studies.
strongly dominated by the severe depression of the early 1990s and a slow recovery
from that. This implies that the conclusions about the cyclical variation of the estimates
for height (and BMI) are driven essentially by one depression. For men, the average
OLS estimate of the height premium is 0.02 for the low unemployment period 1990–
1991 and 0.03 for the high unemployment period 1992–2004. These means are statis-
tically significantly different using a means test, with a p-value of 0.002. For women,
these means are not statistically significantly different.
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5.6. Testing alternative IV strategies

We have used retrospective information on weight differences be-
tween twins at the age of 20 reported in 1990 as an alternative instru-
ment for BMI in 1975 (not reported).33 Again, the first stage of this IV
approach works well. The F-test statistics are well above 10, the
threshold proposed by Staiger and Stock (1997) for a weak instru-
ment. These results show that BMI remains statistically insignificant
for both men and women (not reported). Therefore, we conclude
that there is no evidence for an obesity-related wage penalty.

One useful feature of our data is that they contain three different inde-
pendent measurement points for both height and BMI. These measure-
ments facilitate an alternative approach to account for the measurement
error in self-reported information to test the robustness of our IV ap-
proach in the baseline specifications (not reported). We use the average
of height and BMI over the three measurement points (1975, 1981 and
1990) as an explanatory variable to reduce the effect of classicalmeasure-
ment error. The estimation results are similar to those in Tables 3 and 4.
Notably, the results for MZs remain the same as in the previous models.

5.7. Accounting for age differences and using different measures for height

Our explanatory variables for height and weight were measured in
1975. But the twin pairs were of different ages in 1975. This difference
may cause some problems for the interpretation of the estimates. By es-
timatingmodelswith age groups in 1975 interactedwith twin pair height
differences, we can account for the fact that twin pairs had different ages
in 1975 (not reported). The estimates based on both individual-level OLS
and twinpair differences show that the effect of height is positive and sta-
tistically significant only for the youngest age groups even in the models
for MZs. This pattern prevails for women but not for men.

We have also used information from the different measurement
points for height and BMI, estimating separate specifications for 1981
and 1990 (not reported). The estimates of height and BMI measured
in 1981 and 1990 are lower than the ones that use the measures from
1975, especially for men.

Both the specifications based on age groups in 1975 interacted with
twin pair height differences, and the specifications estimated separately
using weight and height in 1981 and 1990 are consistent with the argu-
ment that height differences at young ages are especially important for
life-time labor market outcomes. Persico et al. (2004) raise this exact
point. However, our results using a direct measure for social skills are
not consistent with their specific explanation that this finding reflects
the importance of non-cognitive skills. Alternatively, the measurement
error in twin pair differences affects the estimation results arguably less
for the young if the noise-to-signal ratio is smaller for them.

6. Conclusions

In this paper, we examined the effect of height on life-time labormar-
ket outcomes using Finnish same-sex twin data to account for the
unobservedbiases in the earlier studies. The employment effects of height
are quantitatively small, even in cross-sectional OLS specifications. There-
fore, the earnings effect of height is driven by the height premium in
hourly or monthly wages rather than in labor market attachment.

Accounting for unobserved ability and family effects using twin
pair differences for genetically identical twins, we find no evidence
for the effect of height on employment. This pattern prevails for
both men and women. The observation supports the conclusions in
Case and Paxson (2008) about the importance of cognitive ability in
explaining the effect of height on labor market outcomes.
33 Kortt and Leigh (2010, p. 77–79) provide a useful discussion of possible problems in
instrumenting BMI. For example, BMI measures of other members of the same family
may not be valid because of common, unobserved family effects. Note, however, that we
use weight differences between twins, which removes such unobserved effects.
But the role of cognitive ability is more complex when using
life-time earnings over the 15 year period as the outcome variable.
The preferred estimates of twin pair differences with IV for genetical-
ly identical twins reveal a significant height premium for women but
not for men. This finding implies that unobserved cognitive ability ex-
plains the effect of height on life-time earnings for men but not for
women. Since differences in cognitive ability do not fully account
for the female height premium in life-time earnings, we use informa-
tion on different sources of income to provide some additional light
on the likely explanation. In particular, the disappearance of height
premium for MZ female twins when using capital income as the out-
come variable suggests that discrimination against short persons may
play some role in explaining the height premium for women.

The non-existence of the height–wage premium for men implies an
absence of significant upward bias from within-twin differences in abili-
ty, so that it is not an important factor in explaining the height premium.
The cross-sectional height premium is explained by the shared genetic
and environmental factors that are similar to MZ twins, but vary across
random individuals. We argue that within-twin differences in ability do
not explain the female height premium either, because it begs the ques-
tion as towhy itwould affectwomenbut notmen, and ability bias should
show up in the capital income estimates also if it is important.

We explicitly considered the potential contribution of social skills
as the determinant of the height premium, following Persico et al.
(2004). The results reveal that women with poor social skills have
lower wages, based on individual-level OLS. However, this pattern
does not prevail for men, and social skills do not play any role in
twin pair difference estimates. Also, social skills do not account for
the differences in employment in any of the models, not even the
models based on individual-level OLS for women. Furthermore, both
the estimates for life-time earnings and employment show that
twin differences for DZs, which control for the family environment
that constitutes the base for social contacts, are unable to remove
the positive effect of height on life-time labor market outcomes. All
these results point to the conclusion that social skills do not consti-
tute a comprehensive explanation for the existence of the height pre-
mium, at least not in our twin sample.

Heightmay be just amarker of good health. However, we do not ob-
tain evidence for the explanation that health is an important determi-
nant of the height premium by using information on the prevalence of
various diseases measured 15 years before our labor market outcomes.
Health is an important determinant of life-time labor market outcomes,
and personswithworse health obtain considerably lowerwages later in
life. But the effect of height on the labor market outcomes remains in-
tact after adding information on diseases to the covariates.

We also find that the height premium is not constant over business
cycle fluctuations; it seems to be somewhat larger during a depression,
especially for men. This countercyclical nature of the height premium
has not been documented elsewhere. Thus, height may be a more valu-
able characteristicwhen the labormarkets are tight.While this newfind-
ing is interesting per se, it is not possible to use the result to settle the
explanation for the height premium. Because our data contain only one
severe depression, this pattern has to be studied also in other contexts.

All the empirical specifications that we estimated included BMI
among the explanatory variables. In the preferred specifications, we
find no evidence for a wage penalty from obesity.34 This finding applies
to bothmen andwomen, and it is additionally robust to the use of an al-
ternative instrument for BMI. Thus, we confirm the results in Behrman
and Rosenzweig (2001) for men andwomen, using life-time labormar-
ket outcomes with different instrument variables strategies. This result
is particularly important because the obesity-related wage penalty is
widely reported in the literature using non-twin data.
34 Cawley (2004) uses sibling BMI as an instrument for a person's own BMI and finds
a negative causal effect of a person's own BMI on wages.



95P. Böckerman, J. Vainiomäki / Labour Economics 24 (2013) 86–96
Acknowledgments

We would like to thank Jaakko Kaprio for access to the twin data
and seminar participants at the Summer Meeting of Finnish Econo-
mists (Jyväskylä, 2012), the Labour Institute for Economic Research
(Helsinki, 2012), the Finnish Economic Association (Åland, 2013),
Ari Hyytinen, Pekka Ilmakunnas, Ohto Kanninen, Jaakko Kaprio and
Edvard Johansson for helpful comments. We are also grateful to an
anonymous referee for very useful comments. Paul A. Dillingham
has kindly checked the English language. This research has been fi-
nancially supported by the Academy of Finland (project no. 127796).
Appendix A
Table A1
Wage regressions without controlling for education.

Sample DZ and MZ DZ and MZ DZ MZ MZ

Estimation
method

OLS Twin differences Twin differences
and IV

Panel A: Men
Height 0.0449***

(0.0070)
0.0352**
(0.0148)

0.0397**
(0.0156)

−0.0163
(0.0432)

0.1387
(0.0882)

BMI −0.0360**
(0.0160)

−0.0074
(0.0339)

−0.0140
(0.0378)

0.0263
(0.0734)

−0.2737
(0.1749)

Controls No No No No No
N 4680 2340 1622 718 589

Panel B: Women
Height 0.0219***

(0.0070)
0.0468***
(0.0162)

0.0434**
(0.0173)

0.0778*
(0.0420)

0.1176**
(0.0559)

BMI −0.0561***
(0.0160)

−0.0220
(0.0319)

−0.0258
(0.0372)

−0.0067
(0.0572)

−0.0627
(0.1258)

Controls No No No No No
N 5060 2530 1669 861 765

Notes: The dependent variable is the average log annual wage over the period 1990–
2004. Height and BMI were measured in 1975. In Column 5, height and BMI
differences measured in 1981 are used as instruments for height and BMI differences
in 1975. All specifications are estimated for individuals born after 1944 but before
1958. Robust standard errors are reported in parentheses: * statistically significant at
the .10 level; ** at the .05 level; *** at the .01 level.

Table A2
Wage regressions for men in 1990 and 1993.

Sample DZ and MZ DZ and MZ MZ MZ

Estimation
method

OLS Twin differences Twin differences
and IV

Panel A: Men (1990)
Height 0.0224***

(0.0064)
0.0199
(0.0138)

−0.0466
(0.0445)

0.0642
(0.0737)

BMI 0.0027
(0.0163)

−0.0086
(0.0299)

0.0336
(0.0679)

0.1406
(0.1661)

Controls Yes Yes Yes Yes
N 4680 2340 718 589

Panel B: Men (1993)
Height 0.0286***

(0.0081)
0.0261
(0.0164)

0.0144
(0.0542)

0.1879**
(0.0831)

BMI −0.0232
(0.0205)

0.0200
(0.0367)

0.1949**
(0.0847)

0.1120
(0.1963)

Controls Yes Yes Yes Yes
N 4614 2307 710 582

Notes: The dependent variable is the log annual wage in 1990 (Panel A) or in 1993 (Panel B).
Height and BMI were measured in 1975. In Column 1, education level (6 groups) and age,
both squared and cubed, are included in the vector of explanatory variables. In Columns 2–
4, the difference in the years of education between twin pairs is included in the right-hand
side variables. In Column 4, height and BMI differences measured in 1981 are used as
instruments for height and BMI differences in 1975. All specifications are estimated for
individuals born after 1944 but before 1958. Robust standard errors are reported in
parentheses: ** statistically significant at the .05 level; *** at the .01 level.
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