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Abstract 
 

This study attempts to improve our understanding of the height premium by using large-

scale register data on 450,000 Swedish males who underwent mandatory military 

enlistment at age 18. With detailed data on cognitive skills and non-cognitive skills, as 

well as adult earnings, we show that each type of skill explain similar fractions of the 

height premium. This result holds when exploiting within-family variation in height and 

skills among 150,000 siblings. We also estimate models with centimeter fixed effects 

and find that the remaining height premium mainly originates from very short people 

having low earnings. 
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1. Introduction 
 

The positive association between height and social status is one of the most consistent 

findings in the social sciences. It has been obtained using both eighteenth-century data 

from Germany and using recent US and UK data (Komlos 1990; Persico et al. 2004; 

Case and Paxson 2008a; Steckel 2009). In developing countries, where work tasks are 

relatively more manual and physically demanding, the height premium has been 

attributed to the greater physical strength that comes from height (e.g. Steckel 1995, 

Dinda et al. 2006, Thomas and Strauss 1997). For the western world, however, where 

fewer jobs are physically demanding, two recent studies, Persico et al. (2004) and 

Case and Paxson (2008a), attribute the height premium in earnings to pre-market 

skills associated with height.
12

  

Despite using the same data source, however, the studies reach different 

conclusions on what these pre-market skills are, with Case and Paxson (2008a) 

emphasizing the role of cognitive skills and Persico et al. (2004) emphasizing the role 

of non-cognitive skills. In their analysis of data from the UK and US (National Child 

Development Study, NCDS, and National Longitudinal Survey of Youth, NLSY, 

respectively), Persico et al. (2004) find that teen height essentially explains the full 

association between adult height and hourly wages among white men. In addition, 

they show that even if cognitive test scores in childhood are correlated with adult 

earnings, their inclusion in the regression does not affect the magnitude of the 

estimated height premium. Instead, they argue that the link between teen height and 

later life earnings runs via participation in activities that build social skills and social 

capital during adolescence. Case and Paxson (2008a) use a wider inclusion criteria 

and find that cognitive ability measured in childhood and youth explains up to fifty 

percent of the adult height premium.  

We present new evidence on the height premium, using data that has a number 

of distinct advantages for the purpose. First, we use an unusually large register-based 

sample of 450,000 Swedish males enlisting for the military. During the study period, 

enlistment was mandatory for all males at age 18, which gives the data an 

extraordinary degree of representativeness. The register data comes with the benefit of 

having objective measures of both height, measured at age 18 by the military 

enlistment staff, and later earnings, taken from the tax register. This information 

should be more reliable than information obtained from surveys. Second, the data 

covers information on 145,000 brothers. Estimating the returns to height for this large 

sample of siblings allow us to analyze with great precision to what extent the height 

premium reflects the influence of omitted factors at the family level. Third, we make 

use of high-quality composite measures of both cognitive and non-cognitive skills, 

taken from the military enlistment records. We are thus able to distinguish between 

the explanations offered by Case and Paxson (2008) and Persico et al. (2008) on the 

relative importance of cognitive and non-cognitive skills in explaining the height 

premium. 

                                                 
1
 Other studies using recent data have examined the impact of stature on labor market outcomes. While 

these studies usually also find a positive impact of height, they commonly group height into distinct 

categories; e.g. ―tall‖, ―medium‖ and ―short‖, see Loh (1993), Hamermesh and Biddle (1994), and 

Harper (2000), or are based on few observations, see e.g. Behrman and Rosenzweig (2004), which 

makes comparison of results difficult. 
2
Accordingly, explanations for the height premium that are based solely on final (i.e. current) adult 

height, for example, a taste for height by employers, are not valid. 
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Our results confirm the earlier results by Persico et al (2004) and Case and 

Paxson (2008) in a different context, by demonstrating the existence of a substantial 

height premium in earnings. This suggests that even in a country such as Sweden, 

with universal health coverage and small health and income inequalities, height is still 

an important predictor of success in life. Second, our results emphasize the 

importance of omitted factors at the family level in explaining the height premium, as 

the height premium is halved in magnitude when accounting for such factors. Third, 

we show that, taken separately, mental capacities in the form of cognitive and non-

cognitive skills explain similar fractions, about one third each, of the crude height 

premium. Taken together, these two types of mental capacities reduce the estimated 

height premium by about fifty percent. Our results thus support both the explanations 

for the height premium offered by Persico et al. (2004) and Case and Paxson (2008). 

In addition, and somewhat surprisingly, we assess the importance of another trait that 

is known to be strongly correlated with height, muscular strength, which explains 

about one third of the height premium. Simultaneously including both muscular and 

mental capabilities in the earnings equation, the crude height premium is reduced by 

about two thirds. Finally, the large sample size allows us to loosen the rather 

restrictive assumption of a linear height premium by estimating centimeter fixed 

effects. This enables a deeper analysis of the relative importance of any remaining 

height premium and where to search for additional explanations.  The results show 

that the assumption of linearity in the height premium is restrictive and reveal that the 

remaining, and rather substantial, height premium originates from very short people 

having low earnings. 

This paper is organized as follows. Section 2 discusses how cognitive and non-

cognitive skills may be linked to height in late adolescence, thereby potentially 

explaining parts of a height premium in earnings. Then we similarly discuss how 

muscular strength might be related to the height premium. In Section 3 we describe 

our data and method, and provide some descriptive statistics. Our results are presented 

and discussed in Sections 4 and 5, respectively.  

 

 

2. Height, skills, strength and earnings 

 

2.1 Cognitive skills 
A positive association between height and cognitive ability, throughout the human 

lifespan from early childhood to old age, has been documented in numerous studies 

(see e.g. Richards et al. 2002, Case and Paxson 2008a, 2008b). This association was 

exploited by Case and Paxson (2008a) and formed the basis for their argument that 

the height premium in earnings largely reflects the fact that taller people on average 

have greater cognitive abilities.
3
 The authors also provide an excellent survey of some 

of the potential explanations for the positive association between height and cognitive 

ability. Summarizing, it is postulated that certain growth factors are related to both 

height and cognitive ability, although there is still substantial uncertainty regarding 

the exact underlying mechanisms. For instance, insulin-like growth factors are 

believed to influence body growth at the same time as influencing areas in the brain 

where cognition occurs. It is also assumed that environmental factors, such as 

                                                 
3
 The importance of cognitive skills for successful labor market outcomes is well established (see e.g. 

Cawley et al. 2001). 
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maternal smoking during pregnancy, may explain part of the association between 

height and cognition. It should be noted that the study by Black et al. (2007) also 

found a connection between birth weight and IQ test scores, again underscoring the 

importance of the intrauterine environment for adult height as well as cognitive 

ability.  

Based on the basic presumption that an individual’s endowment affects both 

cognitive and height development, Case and Paxson (2008a) postulate that cognitive 

ability and the onset of the growth spurt in adolescence should be correlated, which is 

indeed what they find in their data.
4
 For boys, cognitive test scores at age eleven are 

positively associated with height gain in the subsequent five years and negatively 

associated with height gain from age sixteen onwards.
5
 Though boys entering their 

growth spurt late may catch up heightwise, they will still lag behind cognitively as the 

relative position, when it comes to intelligence, is rather firmly established early in 

life. This fact may explain why height in adolescence is a stronger predictor of adult 

earnings than adult height.   

 

2.2. Non-cognitive skills 
Much less is known about the relation between height and non-cognitive skills. First it 

should be noted that whereas cognitive skill is a rather well-defined concept relating 

to problem solving abilities, the notion of non-cognitive skills is much looser. Non-

cognitive skills are commonly referred to in the literature as personal character traits 

such as motivation, sociability (the capability of interacting and working with others), 

persistence, time preference (the ability or will to postpone instant pleasures in favor 

of future returns), and charm, in essence capturing mental capacities distinct from 

cognitive skill, i.e., not related to direct problem solving. In the labor economics 

literature the term essentially describes a complexity of personal characteristics 

connected to the aspects of one’s persona (apart from pure cognition), potentially 

affecting productivity.  

It seems uncontroversial to presume that non-cognitive abilities are valued by 

employers, co-workers and potential customers in almost any kind of occupation. 

Indeed, a recent body of research has shown that non-cognitive skills are important 

predictors of various adult socioeconomic outcomes (see e.g. Heckman and 

Rubinstein 2001; Heckman et al. 2006). In fact, some studies suggest that non-

cognitive skills are at least as important as cognitive skills in determining earnings 

and employment (Heckman et al. 2006; Heckman 2008; Borghans et al. 2008; 

Lindqvist and Vestman 2010). If height in adolescence is related to development of 

non-cognitive skills, it is therefore straightforward to formulate a hypothesis where 

part of the height premium simply reflects the returns to non-cognitive skills, which, 

according to Persico et al. (2004), explains an important part of the height premium in 

earnings. 

Whereas the linkage between cognition and height has been attributed mainly 

to biological processes early in life, the connection between non-cognitive skills and 

height has mainly been attributed to social processes. These social processes are 

usually believed to stem from the fact that taller individuals are treated differently to 

shorter ones in ways that facilitate the formation of non-cognitive skills. For instance, 

                                                 
4
 Endowments are defined as environmental conditions (such as health and nutrition), biological 

factors, genetic factors, and gene-environment interactions. 
5
 The corresponding associations for girls are all negative, possibly due to females’ earlier growth 

spurt.  
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a common theory in social psychology is that taller people are more successful for 

reasons of interpersonal dominance (see e.g. Frieze et al. 1990). It then follows that if 

being tall (short) is an (dis)advantage in different competitive situations, this may 

facilitate (hinder) the building of self-esteem and social skills in relatively taller 

(shorter) individuals. Moreover, children may face different expectations from 

parents, teachers, other adults, and peers depending on their height.  

As discussed by Persico et al. (2004), another explanation emphasizes the role 

of self-esteem, but from a different perspective. Here, the height premium stems from 

the greater self-image that is achieved through a comparison with a socially 

determined notion of ideal height. It is then argued that a greater self-image leads to 

higher achievement through non-cognitive factors such as perseverance and social 

skills. This is related to the findings of Persico et al. (2004), where teen height is 

found to explain a large part of the height premium in earnings, and where the 

premium is reduced when controlling for participation in high school sports and clubs. 

The latter finding causes the authors to conclude that such participation shapes non-

cognitive skills. In sum, existing explanations for the association between height and 

non-cognitive skills in general focus on how height may affect the development of 

non-cognitive skills, rather than both being determined by some third, underlying 

factor. 

 

 

2.3 Muscular strength 
It has long been known that anthropometric measures such as body height are strongly 

correlated with muscular strength (see e.g. Everett and Sills 1952 for an early 

example). One possible explanation for this association is that the development of the 

muscular system is related to the same genetic predispositions and susceptible to the 

same environmental conditions as height growth, thereby yielding a positive 

correlation between the two, similarly to the suggested mechanisms underlying the 

correlation between height and cognitive ability (Silventoinen et al. 2008).
6
  

Focusing on handgrip strength, its anatomical development among males 

during human history has been hypothesized to be a result of natural selection for 

improved handheld clubbing prowess, which accordingly has been of utter importance 

for protection, hunting and intra-sexual competition (Young, 2003). Though 

admittedly, the direct relative importance of physical capacity in general, and grip 

strength in particular, for acquiring food, shelter and protection and thereby for 

successful survival, may have declined with the development of society and modern 

production processes, there are still reasons to believe that it may be associated with 

labor market success in the western world.  

Recent studies have shown that male handgrip strength can predict not only 

physical fitness but also aggressiveness and dominance (Gallup et al. 2007), which 

may be important in negotiating situations. Further, rankings of facial photos of males 

in terms of perceived aggressiveness, dominance, health and attractiveness correspond 

well with the photographed subjects’ handgrip strength (Fink et al. 2007, Gallup et al. 

                                                 
6
 Related to this are findings indicating an important role of early life conditions for the development of 

both muscle strength and height. For the former outcome, several studies have shown a positive 

association between birth weight and adult muscle mass, muscle metabolism, and muscle strength 

(Philips 1995; Gale et al. 2001; Kahn et al. 2000). .The associations obtained could also be explained 

by the skeletal size effects, since taller people also tend to have larger muscles. Richards et al. (2002), 

however, showed that this association remained after adjusting for adult height.  
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2010).
7
 Given that these characteristics are directly valued by employers, or that they 

are important in building other skills when young, the association between handgrip 

strength and height may well induce a height premium in earnings.  

   

Gallup et al. (2010) found that the current handgrip strength of male 

undergraduates (aged 17-25), was positively correlated with their retrospective self-

perceived level of popularity in high school and negatively with victimization. This 

may constitute a foundation for a positive correlation between non-cognitive skills 

and strength under the highly plausible presumption that the development of non-

cognitive skills during childhood and youth is fostered by benevolent treatment and 

perception by others. It has also been suggested that participation in sports clubs 

fosters non-cognitive skill, which seems plausible, but it is also natural that people are 

drawn to activities where they may experience some success, e.g. people of good 

inherent muscular strength are more inclined to join such clubs. From this perspective 

it does not seem farfetched to suggest that some of the crude association between 

participation in such clubs and non-cognitive skill may run via the inherent muscular 

strength of the participants, though the exact nature of the pathways by which this 

type of skill and strength interact in childhood and adolescence is admittedly highly 

uncertain.  

 

 

2.4 Interaction of skills and strength in childhood and adolescence? 
It should be stressed that although the concepts of mental and physical capacities 

could be separable in theory they may, as indicated above, overlap and interact during 

the life course, especially during childhood and adolescence. We only briefly touch 

upon this subject below. For instance, how young people are treated by others could 

depend on their intelligence in ways that affect the development of their non-cognitive 

skills. On a more general level, Borghans et al. (2008) have argued that ―few aspects 

of human behavior are devoid of cognition‖, making them reject the notion of ―non-

cognitive‖ skill and study ―personality traits, defined as patterns of thought, feelings, 

and behavior‖. Also, measures of skills and strength are possibly connected if 

influenced by the subjects’ inherent motivation to do well in tests (i.e. a dimension of 

non-cognitive skill).
8
 However, to facilitate a comparison with previous work on the 

height premium, we stick to the established concepts of cognitive and non-cognitive 

skills, although we acknowledge that there is no definitive distinction between the 

two.  

 

 

3. Data, method and descriptive statistics 
 

Our empirical analysis is based on a data set constructed by integrating registers from 

Statistics Sweden (SCB) and the Swedish National Service Administration. The latter 

contains information on every individual living in Sweden in the year 1999 who 

                                                 
7
 In line with this, Gallup et al. (2007) found that grip strength was associated with ''increased sexual 

opportunities,'' resulting in an increased number of sexual partners, and younger ages of first sexual 

encounter. One explanation for this is that certain genes increase testosterone levels, which also 

increase muscle mass. The result was only obtained for males.  
8
 See the study by Segal (2008) who finds that low-stakes test scores are partially determined by test-

taking motivation.  
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enlisted in the military between 1984 and 1997.
9
 Our study population consists of all 

males who were 28-38 years old in 2003, who enlisted in the military, and for whom 

there is full information on relevant variables. Enlisting for the military is carried out 

during a two-day procedure and is mandatory for all male Swedish citizens the year 

they turn 18. Only those with severe handicaps, or institutionalized (due to mental 

disorders or being in prison), or living abroad, are exempted from enlisting.
10

 It 

should also be noted that a refusal to enlist results in fines, and eventually in 

imprisonment. In order to avoid any confounding influence of ethnic discrimination, 

we restrict our analyses to native Swedish males, i.e., those born in Sweden to 

Swedish-born parents.
11

 Given these restrictions, our study population covers about 

92 percent of the total native male Swedish population in the relevant cohorts. 

Our base sample consists of 468,312 individuals. Out of these, 96 percent had 

positive annual earnings in 2003, i.e., 448,702 individuals, which is the sample that 

we use in our analyses. Hence, there is very little attrition in the data and it more or 

less covers the entire native born male Swedish population. In some parts of the 

analysis we instead focus on variation between siblings, which reduces the sample to 

145,210 individuals. Since the enlistment variables are measured by military 

personnel, and earnings by tax authorities, our results are not likely to be influenced 

by any reporting bias, which often plagues survey data. 

Our measure of annual earnings takes into account income from work, self-

employed income and social insurance benefits such as sickness benefits and parental 

benefits for the year 2003 and is taken from the tax records. A sensitivity analysis 

conducted in Section 4.4, where only incomes from work and self-employed income 

constitute the measure of earnings, shows that the inclusion of social insurance 

benefits does not affect our results. 

Cognitive skill is measured using Enlistment Battery 80, which is a test similar 

in style to the Armed Forces Qualification Test (AFQT) in the US and comprises four 

separate tests, Instructions, Synonyms, Metal Folding, and Technical Comprehension. 

The cognitive skill variable used in the analysis is a standardized version of the 

composite cognitive measure calculated by the military enlistment service, which 

ranges from 1 to 9.
12

 

Non-cognitive skills are measured through interviews carried out by certified 

psychologists.
13

 The interview contains assessments of psychological stability and 

endurance, capability of taking initiative, responsibility, and social competence. This 

evaluation results in a composite enlistment score of non-cognitive skills, ranging 

                                                 
9
 The individuals had to live in Sweden during 1999, since many important variables, e.g. the 

enlistment information and the family information, are collected from the 1999 population data. 
10

 Since those in our sample enlisted during the years 1984-1997, and earnings are followed up in 2003, 

this implies that we lose a small number of people due to death and emigration. There is no information 

available on why a particular individual did not enlist. 
11

 Moreover, non-native ethnic groups have a much lower participation rate for enlisting since only 

about fifty percent (or less) are Swedish citizens, making selective participation an issue for these 

groups. 
12

 The general intelligence factor, G, is the variable used in this study. For more information about the 

G factor, see Carroll (1993). The separate tests and the composite measure have a correlation above 

0.9. 
13

 Exact details of this part of the enlistment process are not publically revealed and we are merely 

referred to information on the intentions of the assessment procedure. It should be noted that our 

measure of non-cognitive ability is a strong predictor of earnings, independently of cognitive skills. 

Lindqvist and Vestman (2010) provide a thorough discussion on the measure of non-cognitive skills 

used in the enlistment process. 
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from 1 to 9, which we then standardize in our analyses.
14

  Though the ultimate 

purpose of the interview is to evaluate the conscript’s ability to perform military 

service and to function in a war situation, it seems reasonable to assume that the 

character traits valued by the military psychologists (mentioned above), ought to be 

appreciated and rewarded also in the labor market. 

Handgrip strength is measured as the maximum pressure exerted by the 

strongest hand squeezing a dynamometer. This variable is standardized when used in 

our analyses. Measuring handgrip strength is a rather cheap and simple procedure 

which correlates with the muscle strength of other parts of the body; it is therefore a 

common method for assessing overall muscle strength (e.g. Fujita et al. 1995; Metter 

et al. 2002; Gale et al. 2007).
15

  

In our regressions, we control for age fixed effects, which picks up any non-

linearity in the age profile for earnings as well as any changes in the measurement of 

the enlistment variables from year to year. Since 99 percent of the conscripts enlisted 

at age 18 or 19 (86 and 13 percent, respectively), the age fixed effects also pick up 

anything specific for the year the conscript enlisted. It is therefore reassuring that the 

results are insensitive to how we handle the age and age-when-enlisting variables; that 

is, including additional controls for age (fixed effects) when enlisting, or only 

including a control for linear age, does not change the results at all. 

In a separate analysis, we are also interested in whether the height premium 

results from tall and short males being sorted into certain occupations.
16

 For this 

purpose, we construct indicators of occupation. In doing so we categorize the variable 

measuring occupation into 115 different occupational groups according to SSYK 

(Standard for Swedish Occupational Classification), a three digit occupational 

classification code similar to the international classification (ISCO). These indicators 

are then entered as fixed effects in the regressions.  

It should be noted that almost everyone who enlisted during our study period 

also completed military service. For the vast majority of the study sample, the 

enlistment test results did not affect the decision on whether they would have to do 

military service or not. Instead, the tests merely influence the individual’s placement 

in the army, meaning that poorer results will typically lead to a less qualified and 

meriting placement. In this respect the incentives to deliberately underperform in the 

tests are limited. Still, we perform some sensitivity tests in order to examine the role 

of ―enlistment fakers‖ in our results.  

                                                 
14

 In a previous version we elaborated by using a more well-defined measure of non-cognitive skills, 

see Lundborg et al (2009). The ―leadership skills‖ of enlistees scoring 5 or above in the cognitive test 

were also evaluated by the psychologist. This may capture elements of non-cognitive skills that are 

more directly related to height, as would be suggested from the theory of interpersonal dominance, for 

instance. This exercise serves as a complement to the previous analysis as well as a sensitivity check 

for (1) using an alternative measure of non-cognitive skill and (2) excluding enlistees with comparably 

low cognitive test scores. The results for this restricted sample follow the results from the full sample. 

Hence, restricting the sample to those scoring 5 or above on the cognitive test and employing 

leadership skills instead of the broader non-cognitive skill measure does not affect the results to any 

important extent. It should be noted that the scores obtained for leadership skills and non-cognitive 

skills are strongly correlated (r=0.88). 
15

 Height and muscle strength are not the only bodily dimensions to explore in relation to earnings. 

There is a large body of research on the impact of being overweight or obese on labor market 

outcomes. However, including BMI in the earnings equation has no impact on the height premium, see 

Lundborg et al (2009). 
16

 We have also analyzed whether sorting into educational levels affects the height premium and find it 

not to be the case, see Lundborg et al. (2009). 
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Our data also contains information on parental years of schooling and earnings 

in 1980. For about 12-13 percent of the sample, however, data is missing on these 

variables (see Table A2 in the appendix). Moreover, for some of the other explanatory 

variables, information is missing for certain individuals.
17

 When there is missing 

information in a cell, we use the variable mean and create an additional binary 

variable indicator taking on the value one when information is missing and zero 

otherwise.  

Before moving on to the empirical part of our work, we also need to address 

the age at which height is measured. Both Persico et al. (2004) and Case and Paxson 

(2008a) use height measures at different ages in their earnings regressions. From this 

perspective, a potential limitation of our study is that it only captures height at age 18, 

which very closely mirrors adult height among Swedish-born males.
18

 Hence, we are 

not able to assess the relative importance of height status in different childhood ages 

for earnings in adulthood. However, it should be noted that the association between 

height at a very young age and adulthood is in the order of 0.7, see Case and Paxson, 

(2008b). In addition, as discussed by Case and Paxson (2008a), if the association 

between height and earnings only reflects unobserved factors related to labor market 

success, inclusion of these factors in the regression should cause the coefficient of 

height to approach zero. This will then be the case irrespective of whether single or 

multiple measures of height are used. Hence, having only a single measure of height 

is less problematic, since our aim is to disentangle the importance of cognitive skills, 

non-cognitive skills and handgrip strength, respectively, for the height premium.  

The distributions for our key variables (log) earnings and height (at age 18) for 

the total population are illustrated in Figure 3.1. The figure shows that earnings rise 

with height across the entire height distribution, with an average return to height of 

approximately 0.6 percent per centimeter.
19

 The figure also suggests that the earnings 

per height rise is rather uniformly distributed in the mid-section of the height 

distribution, but is more pronounced below than above mean height.   

 

 

 

 
 

 

 

 

 

 

 

 

 

 

                                                 
17

 For handgrip strength and non-cognitive skills less than 0.1 and 3 percent of the population, 

respectively, have missing information. For height and cognitive skills no information is missing (by 

data design).  
18 

Werner and Bodin (2006), sampling every male born in Sweden the 15
th

 of any month in 1981 and 

excluding people of low birth weight and with chronic diseases found an average height growth of 0.5 

cm between age 18 and 18.5 and of 0.0 cm between age 18.5 and 19. 
19

 This is true both unconditional and conditional on age; see Table 4.1 for the corresponding estimate 

conditional on age. 
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Figure 3.1 Logarithm of annual earnings and height. Total population, 28-38 years old in 

2003.  

 
Note: The Height variable has been trimmed at the 1st and 99th percentile, that is, at 165 and 195 

centimeters. The graph shows average earnings for each centimeter in height. The reference line shows 

average earnings for those of mean height (180 centimeters). 

 

We next address the raw associations between our main explanatory variables 

and earnings. Figures 3.2-3.4 show that both cognitive and non-cognitive skills are 

strongly positively associated with earnings, whereas the connection between strength 

and earnings is less evident. This holds throughout the distributions. Also, cognitive 

and non-cognitive skills correlate positively with height, as shown in Figures 3.5-3.6, 

as does muscular strength (not shown). Hence, the two measures of mental capacity 

are associated with both height and earnings in a bivariate analysis. For muscular 

strength, the picture is more mixed as it is associated with height but less with 

earnings.  

 
Figure 3.2 Logarithm annual earnings and cognitive skills. Total population, 28-38 years old 

in 2003 

 

Note: One standard deviation in the cognitive skills variable is approximately 2 units and amounts to 

about ten percent higher earnings. Cognitive skill is the Enlistment Test Score in cognitive ability. The 

graph shows average earnings for every value of the cognitive test score (1-9).
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Figure 3.3 Non-cognitive skill and earnings. 

 
Note: One standard deviation in the non-cognitive skill variable is approximately 2 units and amounts 

to about ten percent higher earnings. Non-cognitive skill is the psychological evaluation when enlisting. 

The graph shows average earnings for every value of the non-cognitive measure (1-9). 

 

 

Figure 3.4 Handgrip strength and earnings. 

 
Note: One standard deviation in handgrip strength is 100 units. The graph shows average earnings for 

every integer of the handgrip strength score.  
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Figure 3.5. Cognitive skill and height. 

 

Note: The Height variable has been trimmed at the 1st and 99th percentile. Cognitive skill is the 

Enlistment Test Score in cognitive ability.  

 

 
Figure 3.6. Non-cognitive skill and height. 

 
Note: The Height variable has been trimmed at the 1st and 99th percentile. Non-cognitive skill is the 

psychological evaluation when enlisting.  

 

 

 

Descriptive statistics of the key variables used in the empirical analysis, i.e. 

earnings, cognitive and non-cognitive skills and handgrip strength, are given in Table 

3.1 for those below and above median height. The main picture that emerges is that 

there are differences between taller and shorter men in all dimensions, but that these 

differences, in general, are small.  
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Table 3.1 Descriptive statistics of the population divided at median height. Men 28-38 years 

old, 2003.  
Variable - 179 cm 180 cm - 

Height in cm 174.4 (3.8) 184.7 (4.0) 
Logarithm annual earnings 12.30 (0.79) 12.36 (0.78) 
     
Age 33.2 (3.2) 33.0 (3.2) 
Cognitive skill 5.0 (1.9) 5.4 (1.9) 
Non-cognitive skill 4.9 (1.8) 5.2 (1.8) 
Handgrip strength 591.38 (89.91) 641.03 (95.84) 
 
Parental characteristics: 
Father’s (log) earnings 

 
 

11.04 

 
 

(0.50) 

 
 

11.08 

 
 

(0.50) 
Mother’s (log) earnings 9.82 (1.25) 9.86 (1.23) 
Father’s years of schooling 11.2 (2.2) 11.4 (2.3) 
Mother’s years of schooling 11.2 (2.1) 11.4 (2.3) 
     
Number of observations 225,268    223,434  

Notes:  Standard deviations in parentheses. The variables measuring cognitive skills, non-cognitive 

skills, and handgrip strength are standardized when used in the empirical analysis. 

 

 
Method 
In order to correctly identify a height premium, care must be taken in choosing the 

variables to include in the earnings equation. In an influential article, Neal and 

Johnson (1996) argue that only exogenous variables, i.e., variables determined before 

labor market entry, should be incorporated into the model specification. Variables 

commonly used to control for worker productivity, such as occupation and post-

secondary education, are in this respect likely to be endogenous. In a similar vein, 

Case and Paxson (2008a) argue that controlling for such variables would hide part of 

the height premium if taller individuals sort themselves into certain educations or 

jobs. Therefore, our main empirical specifications will not contain controls for 

education and occupation. However, at the end of the analysis found in Tables 4.1 and 

4.2 we will examine the extent to which the remaining height premium works through 

sorting into occupations.  

The previous section introduced three sets of potentially important personal 

characteristics; cognitive skills, non-cognitive skills, and muscular strength. By 

including them one by one, as well as all together, in the earnings equation, we 

analyze to what extent they explain the crude height premium. Equation 1 shows the 

model used for the total population data using ordinary least squares: 

 

1) Log Earningsi = a + b*Heighti + c*Xi + d*Fi + ei, 

 

where i is the index for the individual, Height is a measure of individual height in 

centimeters, X is a vector of individual characteristics measured when enlisting, and F 

a vector of the parental characteristics. The model is then altered by including 

different variables in X. In addition, our second specification controls for unobserved 

family and parental characteristics by estimating a sibling fixed effect model:  

 

2)  Log Earningsij = a + b*Heightij + c*Xij + fj + eij 

 



  
 

14 

 

where fj now represents family fixed effects capturing family characteristics common 

to all siblings within the same family. Identification of the coefficient b thus relies 

upon sibling variation in height at age 18. In this specification, our estimate of b 

should not be subject to bias due to any confounding influence from unobserved 

family-level factors that are also associated with earnings. 

 

 
4. Results - explaining the height premium 
 

4.1 The total male population sample 
We start out with the full set of 448,702 observations, including only height and age 

in the earnings regression. As shown in Model A in Table 4.1, a ten centimeter 

increase in height is associated with six percent higher earnings.
20

 This height 

premium is only slightly reduced - by about one sixth (to 5.2 percent) - when 

observed parental characteristics are included, as shown in Model B. Models C and D 

then add the personal character traits of cognitive and non-cognitive skills one by one. 

The row denoted ―Reduction (%) in the Model B height premium‖ contains 

information about how much the estimated height premium is decreased in each 

model in comparison with Model B.  

Starting with cognitive ability, the results from Model C clearly show that this 

is an important determinant of earnings since a one standard deviation increase in 

cognitive ability is associated with 11 percent higher earnings. Controlling for 

cognitive skill lowers the height premium by about one third to 3.6 percent, which is 

still statistically significant. Next, we consider non-cognitive skills (Model D). The 

findings suggest that such skills are of slightly stronger importance, since a one 

standard deviation increase hereof increases earnings by 13 percent. Controlling for 

non-cognitive skills reduces the height premium by slightly more than one third to 3.3 

percent. Taking them together (Model E), i.e., including the cognitive and non-

cognitive skill measures simultaneously, reduces the height premium by half to 2.6 

percent. Handgrip strength (Model F) is less associated with earnings (an increase by 

one standard deviation increases earnings by 2.8 percent), but its impact on the height 

premium almost matches the corresponding impacts of cognitive and non-cognitive 

skills, as it reduces the premium by almost a third to 3.8 percent.  

 

                                                 
20

 In Section 4.3 we show that the height premium is somewhat concave. Hence, this suggests the 

inclusion of height squared in the models being estimated. However, since this non-linearity is not very 

strong and we are able to explain a large part of the height premium, this section follows the empirical 

specification used in Persico et al. (2004) and Case and Paxson (2008a) to facilitate the comparison of 

results. 
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Table 4.1. The height premium disentangled. Men 28-38 years old, 2003. Logarithm of annual earnings. Full sample.  
Variable A B C D E F  G H 

 
Height premium (*10): 
 

 
0.062***  
(0.002) 

 
0.052*** 
(0.002) 

 
0.036*** 
(0.002) 

 
0.033*** 
(0.002) 

 
0.026*** 
(0.002) 

 
0.038*** 
(0.002) 

 
0.021*** 
(0.002) 

 
0.012*** 
(0.002) 

Parental characteristics: 
Father’s (log) earnings  
 

 
- 

 
0.132*** 
(0.003) 

 
0.115*** 
(0.003) 

 
0.107*** 
(0.003) 

 
0.100*** 
(0.003) 

 
0.133*** 
(0.003) 

 
0.101*** 
(0.003) 

 
0.054*** 
(0.003) 

Mother’s (log) earnings  
 

- 
0.001 

(0.001) 
0.000 

(0.001) 
-0.002** 
(0.001) 

-0.002** 
(0.001) 

0.001 
(0.001) 

-0.002** 
(0.001) 

-0.002* 
(0.001) 

Father’s years of schooling  
 

- 
0.007*** 
(0.001) 

-0.002*** 
(0.001) 

0.000 
(0.001) 

-0.004*** 
(0.001) 

0.007*** 
(0.001) 

-0.004*** 
(0.001) 

-0.008*** 
(0.001) 

Mother’s years of schooling  
 

- 
0.008*** 
(0.001) 

-0.001* 
(0.001) 

0.002*** 
(0.001) 

-0.003*** 
(0.001) 

0.009*** 
(0.001) 

-0.003*** 
(0.001) 

-0.005*** 
(0.001) 

 
Cognitive skill: 
 

 
- 

 
- 

 
0.107*** 
(0.001) 

 
- 

 
0.069*** 
(0.001) 

 
 

0.070*** 
(0.001) 

 
0.007*** 
(0.001) 

 
Non-cognitive skill: 
 

 
- 

 
- 

 
- 

 
0.134*** 
(0.001) 

 
0.114*** 
(0.001) 

 
 

0.112*** 
(0.010) 

 
0.073*** 
(0.010) 

 
Handgrip strength: 
 

     
 

0.028*** 
(0.001) 

 
0.011*** 
(0.001) 

 
0.014*** 
(0.001) 

Reduction (%) in the Model B 
height premium  

  31 37 50 27 60 77 

Occupation fixed effects No No No No No No No Yes 

R2 0.02 0.03 0.04 0.05 0.06 0.03 0.06 0.21 

No of cases 448,702 

Notes: Columns A through G report estimates from the (1) regression model: Log Earningsi = a + b*Heighti + c*Xi + d*Fi + ei using the total population data. Model A only 

has height and age fixed effects and is estimated using OLS. Model B adds the parental variables. Model C adds cognitive skill and Model D non-cognitive skill, respectively, 

to Model B, while Model E adds both variables to Model B. Model F adds handgrip strength to Model B, while Model G adds all variables. Finally, Model H adds occupation 

fixed effects to Model G.  
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Taken together (Model G), the inclusion of strength and both skill variables 

reduces the height premium to 2.1 percent per decimeter in height, which constitutes a 

reduction in the premium of model B of 60 percent.
1
 In section 4.3 below, using 

centimeter fixed effects, we find that the remaining premium in Model G is caused by 

very short males earning less than others. To get even more information about this 

remaining height premium, Model H adds occupation fixed effects to Model G and 

the premium is lowered to 1.2 percent. 

 

 

4.2 The sibling sample - controlling for family fixed effects  
The results presented above may be biased if there are important unobserved family-

level characteristics that are associated with both earnings and our various measures 

of pre-market characteristics. Moreover, it is possible that some of the personal 

characteristics are more associated with family background than others. In order to 

control for any such family-specific unobservable factors, we re-estimate the models 

in Table 4.1 on the 145,210 brothers in the sample. The results are shown in Table 

4.2.  

First of all, regressing earnings on height and age without sibling fixed effects 

yields a height premium for the sibling sample that exactly corresponds to the result 

for the total population data (Model A). The height premium is lowered from 6.2 to 

4.2 percent when introducing sibling fixed effects (Model B), suggesting that factors 

operating at the family-level explain a third of the crude height premium. Cognitive 

(Model C) and non-cognitive (Model D) skills are similarly associated with earnings 

as well as with the height premium; an increase of one standard deviation in each 

being associated with a 10 and 9 percent change in earnings, respectively, with the 

height premium from Model B being lowered by about 30 percent. Including both 

cognitive and non-cognitive skills lowers the height premium by slightly less than half 

(Model E). Hence, a significant part of the height premium still remains after 

controlling for these skill variables. Although less associated with earnings than skills, 

handgrip strength (Model F) strongly affects the height premium, reducing it by 31 

percent, which is then similar to the corresponding reductions when including non-

cognitive or cognitive skills. Taken together, skills and strength reduce the height 

premium by almost two thirds to 1.5 percent (Model G). When we add occupation 

fixed effects to this model, the remaining height premium is reduced to 0.9 percent 

and is statistically insignificant.  

 

 

 

 

 

 

 

 

 

                                                 
1
 One could be worried that the non-cognitive skill and handgrip strength variables are measuring the 

same underlying construct since both are expected to capture aspects of non-cognitive skills at age 18. 

However, Table A3 in the appendix show that their correlation is only 0.16 and, hence, including both 

variables is warranted. This correlation is of the same magnitude also for the sibling sample.     
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Table 4.2 The height premium disentangled. Men 28-38 years old, 2003. Logarithm of annual earnings. Sibling Sample.  

 
Variable A B C D E F G H 

 
Height premium (*10): 
 

 
0.062*** 
(0.003) 

 
0.042*** 
(0.006) 

 
0.028*** 
(0.006) 

 
0.030*** 
(0.006) 

 
0.022*** 
(0.005) 

 
0.029*** 
(0.006) 

 
0.015*** 
(0.005) 

 
0.009 

(0.006) 
 
Cognitive skill: 
 

 
- 

 
- 

 
0.101*** 
(0.004) 

 
- 

 
0.077*** 
(0.004) 

- 
 

0.077*** 
(0.004) 

 
0.019*** 
(0.004) 

 
Non-cognitive skill: 
 

 
- 

 
- 

 
- 

 
0.094*** 
(0.003) 

 
0.075*** 
(0.003) 

- 
 

0.074*** 
(0.003) 

 
0.047*** 
(0.003) 

 
Handgrip strength: 
 

- - - - - 
0.025*** 
(0.003) 

0.013*** 
(0.003) 

0.015*** 
(0.003) 

Reduction (%) in the Model B 
height premium  

  33 29 48 31 64 79 

Sibling fixed effects No Yes Yes Yes Yes Yes Yes Yes 

Occupation fixed effects No No No No No No No Yes 

R2 0.02 0.02 0.04 0.05 0.05 0.02 0.05  

No of cases 145,210 

Notes: Columns B through H report estimates from the (2) regression model: Log Earningsij = a + b*Heightij + c*Xij + fj + eij using the sibling sample. Model A contains 

height and age fixed effects for the sibling sample and is estimated using OLS. Model B adds sibling fixed effects and is estimated using the xtreg command in Stata 11. 

Model C adds cognitive skill and Model D non-cognitive skill, respectively, to Model B, while Model E adds both variables to Model B. Model F adds handgrip strength to 

Model B, while Model G adds all variables. Finally, Model H adds occupation fixed effects to Model G.  
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It is evident that skills are more closely related to earnings than muscular strength per 

se. However, once any potential influence of unobserved characteristics operating at 

the family level is neutralized by estimating family fixed effects the explanatory 

power of muscular and mental capabilities for the height premium in earnings is 

similar. It should also be stressed that in the final models (Model G) of both the total 

male population and the brothers’ sample, we still obtain a small but statistically 

significant height premium of around 2 percent. What might explain this remaining 

height premium is left to the discussion in Section 5. However, we will get some 

additional clues to this puzzle already in the next section when estimating a non-linear 

height premium.  

 

4.3 A non-linear height premium  

In this section we loosen the restriction of a linear height premium by estimating 

centimeter fixed effects of the whole height distribution for the models estimated 

above. Figure 4.1, which corresponds to the Model A specification of Table 4.1, 

shows that the relationship between height and earnings is slightly concave and that 

the height premium is foremost a penalty for being short, with most of the action at 

the lower part of the height distribution. As more explanatory variables are introduced 

into the models, the difference in earnings across different heights is lowered, but the 

concavity remains. Figure 4.2, which corresponds to the Model G specification in 

Table 4.1, shows that the penalty for being short remains. Turning instead to the 

sibling sample, similar results emerge but the shortness penalty is somewhat less 

pronounced, see Figures 4.3 and 4.4. Still, the remaining height premium is mainly 

due to very short people having low earnings. Hence, in the search for what the 

remaining height premium constitutes, one has to look for theories explaining the 

earnings-height association at the bottom of the height distribution. This is indeed an 

interesting route for future research. 

 

4.4 Sensitivity analysis 
In this section, we elaborate with our earnings measure to infer whether the results are 

sensitive to low earnings (below 100’ SEK), excluding sickness benefits and potential 

enlistment ―fakers‖. This analysis uses the sibling sample and a comparison is made 

to the height premium estimates of Models B through G in Table 4.2.  The results are 

presented in Table 4.3. The estimates from Table 4.2 are replicated in the first column 

(i).   
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 Table 4.3 The height premium (*10) and different outcome measures. Siblings. Men 

28-38 years old, 2003. Logarithm of annual earnings. 

 (i) (ii) (iii) (iv) 

Model B 

 
0.042*** 
(0.006) 

 
0.032*** 
(0.003) 

 
0.046*** 
(0.006) 

 
0.042*** 
(0.006) 

Model C 

 
0.028*** 
(0.006) 

 
0.021*** 
(0.003) 

 
0.031*** 
(0.006) 

 
0.031*** 
(0.006) 

Model D 

 
0.030*** 
(0.006) 

 
0.024*** 
(0.003) 

 
0.033*** 
(0.006) 

 
0.031*** 
(0.006) 

Model E 

 
0.022*** 
(0.005) 

 
0.017*** 
(0.003) 

 
0.025*** 
(0.006) 

 
0.023*** 
(0.005) 

Model F 

 
0.029*** 
(0.006) 

 
0.027*** 
(0.003) 

 
0.032*** 
(0.006) 

 
0.031*** 
(0.006) 

 
Model G 
 
 

 
0.015*** 
(0.005) 

 
0.016*** 
(0.003) 

 
0.018*** 
(0.006) 

 
0.017*** 
(0.005) 

Sibling fixed effects Yes Yes Yes Yes 

Number of cases 145,210 132,897 143,524 131,059 

Notes: Column (i) is the height premium replicated from Table 4.2, while Column (ii) shows 

the height premium for those with earnings above 100’ SEK. Columns (iii) and (iv) give the 

height premium when excluding social security benefits and enlistment ―fakers‖, respectively.  

 

Hourly wage or hours worked? 

Annual earnings are the product of weeks worked during the year, hours worked per 

week, and the hourly wage. Since higher earnings are more likely to be based on 

similar amounts of time worked (hours and weeks), using a threshold for earnings 

would give a height premium closer to the one expected for (log) hourly wages (if 

such data was available). Antelius and Björklund (2000) showed, for Swedish 

circumstances, that if a threshold of 100,000 SEK (approximately 10,000 euro) is used 

when analyzing annual earnings based on tax records, one receives a return to 

education similar to the one obtained from analyzing hourly wages.  

If this result can be extrapolated to the earnings measure in this study, 

estimating the height premium for those earning above 100,000 SEK would give us a 

height premium that should reflect the premium one would obtain using the hourly 

wage rate. Hence, we conduct a sensitivity analysis using an earnings threshold of 

100,000 SEK. When excluding those with earnings below 100,000 SEK, we only lose 

12,313 individuals, or 8 percent, of the sample, see column (ii) of Table 4.3. The 

crude height premium is reduced by twenty-four percent for this restricted sample, 

from 0.042 to 0.032.
22

 This confirms that the main part of the height premium reflects 

taller individuals having higher hourly wages, but it also indicates that a smaller part 

of the height premium in earnings (about a quarter in this exercise) may be attributed 

                                                 
22

 That it becomes smaller is not surprising, given that the height premium is greater at low percentiles 

of the earnings distribution compared to at the median, see Lundborg et al. (2009). 
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to taller individuals working more hours. Still, even in this restricted sample a height 

premium similar to column (i) remains in Model G. 

 

Only labor income and self-employment earnings 

An individual’s final adult height might be correlated with his health through early 

life developmental processes. Hence, height differentials in earnings may capture 

differences in health status not captured by our variables and these may then show up 

in unhealthier (shorter) individuals being on sickness benefits more often. In order to 

check the sensitivity of our results to the inclusion of social insurance benefits in the 

earnings measure, we re-run our regressions with a measure of earnings that only 

considers labor income and/or self employed income. Here, we have had to exclude a 

smaller fraction of the population, 1,686 individuals, since their earnings only 

consisted of social insurance benefits. As shown in column (iii) of Table 4.3, the 

results are virtually unaltered when compared to column (i) and hence, not at all 

sensitive to the choice of including or excluding social insurance benefits in our 

measure of earnings. This result also puts into question whether bad health not being 

captured by the existing variables is a potential explanation for the remaining height 

premium.
23

   

 

Enlistment “fakers” 

Some individuals may deliberately underperform in the enlistment test in order to 

avoid certain positions in the military. For instance, those scoring above average in 

the cognitive test are evaluated in terms of leadership skills and therefore run the risk 

of serving more months in a leadership position, although with a higher rank. Hence, 

to escape serving more months, a successful strategy would be to score low in the 

cognitive test. Although we find this somewhat unlikely, we have excluded everyone 

scoring a 1 or a 2 in the cognitive test and re-run our analysis, thereby excluding 

14,151 individuals, or ten percent of the original sample. The results in column (iv) 

are basically unaltered when compared to column (i). Summarizing this section, our 

sensitivity analyses show that the results of Section 4.2  are quite robust. 

 

 
5. Discussion 
 

We find that an additional ten centimeters in height, which is approximately four 

inches
24

, is associated with a raw height premium in annual earnings of six percent. 

This is somewhat lower than the ten percent height premium in wages found by 

Persico et al. (2004) and Case and Paxson (2008a), but could probably be explained 

by the institutional setting in Sweden, with the existence of ―solidarity‖ wages and a 

rather narrow wage distribution.
25

 It should be noted that the height premium in the 

three countries (wages in the US, UK and earnings in Sweden) corresponds to the 

return to one additional year of schooling in the respective countries – about ten 

percent in the US and UK (Card, 1999) and six percent in Sweden (using the data 

                                                 
23

 Given the small number of self-employed in the data the results are insensitive to deleting the self-

employed and only analyzing labor income. 
24

 Corresponding to the inter quartile difference in height in the UK, US, and Sweden. 
25

 Sweden has a much more compressed wage structure than the US. In Sweden, the 90
th

 percentile earn 

approximately twice as much as the 10
th

 percentile, whereas in the US they earn five times as much.  



  
 

21 

 

explored in this study). Hence, the earnings height premium for Sweden, though 

somewhat lower than the wage premiums in the US and UK, is still substantial.
26

 

When it comes to our main objective, that is, to analyse the extent to which the 

height premium in adult earnings can be attributed to cognitive and/or non-cognitive 

skills, we confirm both the hypothesis put forward in Persico et al. (2004) and the one 

in Case and Paxson (2008a), insofar as we find that both cognitive and non-cognitive 

skills are responsible for explaining part of the height premium. In fact, our measures 

of cognitive and non-cognitive skills obtained in late adolescence contribute similarly 

to the height premium in adult earnings; i.e., reducing it by about one third, taken 

separately. These influences are to a non-negligible extent mutually exclusive as, 

when taken together, these types of skills reduce the crude height premium by about 

50 percent. 

We then address whether another individual characteristic in late adolescence 

–muscular strength – may explain parts of the height premium. It has previously been 

assumed that whereas (adult) physical capacity may account for important parts of the 

height premium in developing countries and traditional societies, where muscular 

strength and endurance are of importance in the production process, it is of limited 

importance in explaining the height premium in modern western societies. We take a 

somewhat different stand and argue that muscular strength could also be viewed as 

capturing various dimensions of non-cognitive skill. Our results using muscular 

strength in adolescence support this assumption. In fact, we find that handgrip 

strength at age 18 accounts for a third of the height premium in adult earnings, which 

is very similar to the influence of cognitive and non-cognitive skills. By 

simultaneously accounting for cognitive and non-cognitive skills as well as muscular 

strength in our regressions, we are able to explain about sixty percent of the entire 

height premium in earnings. Hence, even though the influences of cognitive and non-

cognitive skills and muscular strength on the height premium overlap to some extent, 

the three entities do not capture identical pathways (as adding them consecutively to 

the estimations does indeed lower the resulting height premium). 

So what factors constitute the remaining height premium? A hint is given 

when estimating centimeter fixed effects, which reveals a concave pattern where only 

very short individuals are penalized. Such a pattern is consistent with short children 

being stigmatized because of their stature, perhaps developing a bad self-conception, 

or that they are excluded from participation in groups that foster the development of 

skills important for earnings as suggested by Persico et al. (2004). However, a bad 

health explanation might also be plausible for the shortness penalty. What those 

additional factors, not captured by our analysis, in fact are is left for future research.

                                                 
26

 Its magnitude could also be related to the ethnic and immigrant earnings gaps in Sweden. The annual 

earnings of men born in Sweden with a non-European parental background is sixteen percent lower 

compared to the earnings of native Swedish men (Nordin and Rooth, 2009), which, based on the raw 

results of this study, is equivalent to the difference in earnings between men who differ by about 

twenty-seven centimeters in height. The observed Swedish gender earnings gap is 16 percent (Kumlin 

2007). 
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Appendices 

 
Appendix A1 Variable list 
 

 

      
Variable   Definition of the variable  

Height (in cm) Measured at age 18 when enlisting.  

Logarithm annual earnings Annual earnings in 2003 from work or self-employment, including social insurance 
benefits 

Age In 2003. 28-38 years old. Included as fixed effects in the regressions 

 
Cognitive skill 

 
Measured at age 18 when enlisting. The enlistment test score on a scale 1-9. 

Non-cognitive skill Measured at age 18 when enlisting. Evaluated by a psychologist on a scale 1-9. 

Handgrip strength Measured at age 18 when enlisting. Measures handgrip strength of the strongest hand. 
 
Parental characteristics: 
Father’s (log) earnings 

 
 
Annual earnings in 1980 from work or self-employment 

Mother’s (log) earnings Annual earnings in 1980 from work or self-employment 

Father’s years of schooling Years of schooling, taking values from 9-18. Measured in 1999. 

Mother’s years of schooling Years of schooling, taking values from 9-18. Measured in 1999. 

 
Missing information on: 
Father’s (log) earnings 
 

 
 
Takes a value of 1 if missing information on father’s log earnings and zero otherwise. If 
missing, the mean of father’s log earnings is imputed.  

Mother’s (log) earnings 
 

Takes a value of 1 if missing information on mother’s log earnings and zero otherwise. If 
missing, the mean of mother’s log earnings is imputed. 

Father’s years of schooling 
 

Takes a value of 1 if missing information on father’s years of schooling and zero 
otherwise. If missing, the mean of father’s years of schooling is imputed. 

Mother’s years of schooling 
 

Takes a value of 1 if missing information on mother’s years of schooling and zero 
otherwise. If missing, the mean of mother’s years of schooling is imputed. 

Handgrip strength 
  

Takes a value of 1 if missing information on the handgrip strength variable. If missing, a 
0 is imputed since the variable is standardized. 

Non-cognitive skill 
 

Takes a value of 1 if missing information on the person’s non-cognitive skill and zero 
otherwise. If missing, a 0 is imputed since the variable is standardized 

 

 



  
 

II 

 

Appendix A2 Descriptive statistics of the population. Men 28-38 
years old, 2003. Total population and siblings.  
 

Variable 
Total 

population 
Siblings 

 
Height (in cm) 

 
179.5 
(6.5) 

 
179.5 
(6.5) 

Logarithm annual earnings 12.33 
(.79) 

12.34 
(.76) 

   
Age 33.1 

(3.2) 
33.1 
(3.0) 

 
Cognitive skill: 

 
5.2 

(1.9) 

5.1 
(1.9) 

Non-cognitive skill: 5.0 
(1.9) 

5.0 
(1.9) 

Handgrip strength 
 

616.10 
(96.17) 

616.98 
(96.28) 

   
Parental characteristics: 
Father’s (log) earnings 
 

 
11.06 
(.50) 

 
11.07 
(.50) 

Mother’s (log) earnings 
 

9.84 
(1.24) 

9.66 
(1.35) 

Father’s years of schooling 
 

11.30 
(2.26) 

11.29 
(2.30) 

Mother’s years of schooling 
 

11.32 
(2.20) 

11.33 
(2.21) 

   
Missing information in (shares): 
Father’s (log) earnings 

 
.03 

 
.02 

Mother’s (log) earnings .11 .13 
Father’s years of schooling .12 .09 
Mother’s years of schooling .05 .04 
Fitness .00 .00 
Handgrip strength .00 .00 
Non-cognitive skill .03 .03 
   
Number of observations 448,702 145,210 

Notes: Standard deviations in parentheses. The variables measuring cognitive skill, non-cognitive skill, 

and handgrip strength are standardized when used in the empirical analysis.  
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Appendix A3 Correlations among explanatory variables. Total 
population. Men 28-38 years old, 2003.   
 

Variable A B C D E 

 
A. Height 

 
- 

 
0.13* 

 
0.11* 

 
0.33* 

 
0.05* 

B. Cognitive skill  - 0.36* 0.02* 0.15* 

C. Non-cognitive skill   - 0.16* 0.19* 

D. Handgrip strength    - 0.04* 

E. Log Earnings     - 

Notes: *) correlation is significant at the 0.01 level 


