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Abstract 

Few studies have examined birth order effects on personality in countries that are not 

Western, educated, industrialized, rich, and democratic (WEIRD), even though prominent 

theories such as resource dilution would predict stronger effects in poorer countries and 

theories have generally suggested interculturally universal family dynamics as the 

mechanism behind birth order effects. Here, we use a subset of up to 6,035 participants of 

the Indonesian Family Life Study, an ongoing representative panel study, to study whether 

later-born siblings differ from earlier-borns in intelligence, personality, and education. Our 

estimated effect sizes exclude recent estimates from WEIRD populations based on large 

sample sizes, and are consistent with the emerging account of birth order as having 

relatively little impact on intelligence, education, personality, and risk aversion. Thus, even 

the small effects of birth order reported in other studies appear to be culturally specific.  
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Introduction 

Balinese names immediately reveal a person's birth order: First-borns are called 

Wayan, second-borns Made, and so on. Given the everyday salience of sibling ranks, one 

might expect particularly pronounced birth order effects in Bali. However, previous birth 

order research on outcomes such as intelligence, educational attainment, and personality, 

has almost exclusively focused on “WEIRD” populations—populations from Western, 

educated, industrialized, rich, democratic countries (Heinrich, Heine, & Norenzayan, 2014). 

Prominent theoretical accounts of birth order effects have taken no clear stance on 

the potential for cultural specificity. Instead, they have presumed universal family dynamics 

such as resource dilution (Blake, 1981), confluence (Zajonc & Markus, 1975), and family 

niches (Sulloway, 1996). This implies that birth order effects should not be specific to WEIRD 

populations; otherwise, we would have to conclude that family dynamics are less universal 

than assumed. In fact, explanations like resource dilution would predict even stronger birth 

order effects when families are large and resources are few. Hence, non-WEIRD populations 

offer the most favorable conditions for detecting birth order effects. 

Recent birth order research using WEIRD samples emphasises that earlier studies 

were vulnerable to overfitting owing to small samples, flexible model specification, and post 

hoc theorising (Rohrer, Egloff, & Schmukle, 2017). Although robust but small birth order 

effects on intelligence; educational attainment; and intellect, a facet of openness to new 

experiences, have recently been reported, little evidence to corroborate previously reported 

effects on other aspects of personality exists (Barclay, 2015; Damian & Roberts, 2015; 

Rohrer, Egloff, & Schmukle, 2015).  

Previous research in non-WEIRD countries, which so far makes for a less 

comprehensive body of studies, has suffered from similar methodological problems—in 

particular when it comes to personality, as documented in Table S1 in the unreviewed 

https://paperpile.com/c/R1H7Jf/oK6Y
https://paperpile.com/c/R1H7Jf/Jejf
https://paperpile.com/c/R1H7Jf/KhRf
https://paperpile.com/c/R1H7Jf/qh3W
https://paperpile.com/c/R1H7Jf/jYTV
https://paperpile.com/c/R1H7Jf/g0Cb+fCJu+2n8b
https://paperpile.com/c/R1H7Jf/g0Cb+fCJu+2n8b
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supplemental material.  Therefore, in our study, we strove to keep our analyses 1

straightforward and comparable to recent work on WEIRD populations, applying appropriate 

control for sibship size and conducting extensive robustness checks. 

 

Methods 

Data  

Our data came from the RAND Corporation’s Indonesian Family Life Study (IFLS). 

The IFLS is an ongoing longitudinal study with 50,148 interviewed individuals living in 

Indonesia. Five waves have been administered since 1993 (Strauss, Witoelar, & Sikoki, 

2016). All analyses reported in this study were run on data based on this representative 

national panel study. Hence, we had not control over the exact sample size, but with  

N = 11,188, it exceeds domain standards. We describe our data processing steps and 

inclusion criteria in detail in the supplementary material. Data and materials are openly 

available on the IFLS website (www.rand.org/labor/FLS/IFLS.html). All our analyses and 

code are documented on our website (https://laurabotzet.github.io/birth_order_ifls/).  

 

Outcomes 

We included intelligence (Raven’s matrices test, math test, delayed word recall test, 

adaptive number series test), educational attainment (number of years of education), 

personality (based on the 15-item Big Five Index: extraversion, neuroticism, 

conscientiousness, agreeableness, openness; see Schupp and Gerlitz, 2008) and risk 

aversion (adaptive hypothetical lottery choice task consisting of two sets of questions in 

randomized order: risk A and risk B) as outcomes in our main analyses. Additional analyses 

1 A study by Calimeris & Peters (2017) based on an earlier wave of the present data 
idiosyncratically adjusted for educational attainment and the number of older brothers and 
sisters (the sum of which yields birth order) before estimating a nonlinear birth order effect 
on intelligence, which leaves us unable to compare its estimates to other studies.  

https://paperpile.com/c/R1H7Jf/BZm36+KEEJJ
https://paperpile.com/c/R1H7Jf/BZm36+KEEJJ
https://paperpile.com/c/R1H7Jf/DtQI
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(results reported on the supplementary website) included income, self employment, working 

category (e.g., unpaid family worker), working sector, and smoking behavior as outcomes. 

Further information about all outcomes is provided in the supplemental material. 

Continuous outcomes were z-standardized (M = 0, SD =1) to make effect sizes easier to 

compare.  

 

Analyses 

Birth order and sibship size were calculated for full sibships (same father and mother) 

based on the maternal reports of pregnancy and marriage history of all women aged 15–49 

who participated in an IFLS wave. In all models, we adjusted for the number of siblings, 

self-reported gender, a third-order polynomial for age, and a family random effect to account 

for dependencies within sibships. We then tested for a linear birth order effect, for nonlinear 

effects (by testing categorical effects of birth order 1 to 5 and over 5), and for potential 

interactions with number of siblings, and went on to iteratively compare models to see 

whether each model improved upon the preceding one. Additionally, we reported estimates 

and confidence intervals of the birth order effects to further examine the influence of birth 

order on the outcomes and compare effect sizes to the existing literature. 

We performed additional robustness analyses based on maternal sibships and 

maternal pregnancy order (including, e.g., stillbirths) and we tested the effect of excluding all 

individuals in sibships bigger than five. Furthermore, we repeated all analyses after multiple 

imputation (for details see section about handling missing data). We state where results 

changed depending on the analysis approach and report all robustness analyses on the 

website.  

 All analyses were conducted in R, version 3.3.3 (R Core Team, 2013). We 

conducted within-family analyses by running mixed effects models using the lme4 package 

Version 1.1–12 (Bates, Mächler, Bolker, & Walker, 2015).  

https://paperpile.com/c/R1H7Jf/I6Jxi
https://paperpile.com/c/R1H7Jf/yfW1O
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Handling missing data 

As in other large panel studies, the IFLS had non-ignorable missing data. Some 

questions were only answered by a subset of participants (depending on age), some 

participants were absent for one of the waves, some mothers did not fill out the pregnancy 

questionnaire which we used to ascertain birth order, and some missing data were due to 

panel mortality. To impute birth order for individuals whose mothers had not filled out the 

pregnancy questionnaire, we computed variables which we called “naive birth order” and 

“naive sibling count.” This was simply the order according to birth year by people reporting 

the same mother. Pre-imputation analyses showed high agreement between the naive birth 

order and the full sibling order (r = .91, 95% CI: [.90, .91]), although systematic missing data 

are likely.  

Following Grund, Lüdtke, and Robitzsch (2017), we performed multiple imputation for 

multilevel data. We included the identity of the mother as a grouping variable and imputed 

variables which were correlated r > .1 (see the supplemental material for a list of all variables 

included). We generated 100 imputed datasets, ran all models 100 times, and aggregated 

estimates and standard errors using the mitml package (Grund, Robitzsch, & Luedtke, 

2018). To evaluate the quality of imputations, we examined intraclass correlations, density 

plots, and trace plots. All are reported online.  

 

Results 

Sample analysis 

We found that our main sample of people for whom birth order could be computed 

systematically differed from those for whom the required information was missing. Our main 

sample was 25 years younger and the percentage of female individuals was 2 percentage 

points higher. The main sample was also more intelligent (d = 0.82) and had more years of 

educational attainment (d = 0.82); it was more extraverted (d = 0.09), more neurotic 

https://paperpile.com/c/R1H7Jf/NHpOx
https://paperpile.com/c/R1H7Jf/CwNr
https://paperpile.com/c/R1H7Jf/CwNr
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(d = 0.11), less conscientious (d = -0.19), and less agreeable (d = -0.13); it also scored 

higher on openness (d = 0.23) and showed differences in risk aversion with inconsistent 

signs across the two measures (risk A: d = -0.10; risk B: d = 0.08). These differences were 

all significant (all ps < .001). 

 

Intelligence g-factor. Based on the results of the Raven’s matrices test, the math test, the 

backwards counting task, the delayed word recall, and the adaptive number series from all 

individuals who took part in wave 5 of the IFLS, we computed the g factor of intelligence. 

Based on a sample of participants who completed all six of the intelligence tests in wave 5 

(n = 27,526) we ran a confirmatory factor analysis expecting one factor. The factor analysis 

revealed one factor explaining 35.27% of variance. 

 

Descriptives. Supplementary Table 2 shows raw means, standard deviations, and a 

correlation matrix for age, gender, intelligence, educational attainment, extraversion, 

neuroticism, conscientiousness, agreeableness, and both risk aversion measurements 

based on our main sample with birth order information (n = 14,702). The correlation between 

age and intelligence (r = -.10) and age and personality (extraversion: r = .00, neuroticism: 

r = -.13, conscientiousness: r = .24, agreeableness: r = .10 and openness: r = .00) were 

consistent with trends found in WEIRD samples (Nisbett et al., 2012; Roberts, Walton, & 

Viechtbauer, 2006). Being female was negatively correlated with extraversion (r = -.13) and 

risk aversion (risk A: r = -.13; risk B: r = -.12). Intelligence was positively correlated with 

extraversion (r = .06), neuroticism (r = .05), and openness (r = .08), and slightly negatively 

correlated with conscientiousness (r = -.03) and agreeableness (r = -.04). No clear 

correlation pattern was visible for intelligence and risk aversion (risk A: r = -.15; risk B: 

r = .05). The correlations between the five dimensions of personality matched those found in 

a German sample (Hahn, Gottschling, & Spinath, 2012) with positive correlations between all 
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personality dimensions except for neuroticism. The two risk aversion tasks correlated 

moderately with each other (r = .30). 

 

Birth order effects 

We reported the results of our model comparisons for each outcome based on full 

sibling order. Because of the number of outcomes and owing to calls for more stringent 

significance cutoffs in empirical science, we set the significance threshold to .005 (Benjamin 

et al., 2017). We summarise results here briefly, and report them in full online. In Figure 1, 

we show the interaction of sibship size and birth order (adjusted for gender, age and family). 

Analyses showed no significant improvement of model fit when including birth order 

as a predictor for intelligence, personality, and risk aversion (all ps > .02). We found 

evidence for a nonlinear effect of birth order on educational attainment  

(Χ2(4, N = 6035) = 21.48, p < .001). A closer look at the categorical effect showed a 

checkmark-shaped pattern, indicating less educational attainment for the second-born 

compared to the first-born (estimation of effect: -0.06, 95% CI: [-.10, -.01]); the same amount 

of educational attainment for the third-born compared to the first-born (estimation of effect: 

0.02, [-.04, 0.07]); and more educational attainment for fourth- (estimation of effect: 

0.09 [0.02, 0.15]) or fifth-borns (estimation of effect: 0.14 [0.05, 0.22]). Differences between 

fifth- and later-borns in educational attainment level were not significant (estimation of effect: 

0.08 [-.01, 0.16]). Additional analyses showed no significant effects of birth order on income, 

self employment, working category, working sector, and smoking behavior (all analyses 

online). 

Figure 2 shows linear effects of birth order and sibship size on all outcomes, with 

effect sizes based on z-standardized outcomes. The estimate for the linear birth order effect 

on educational attainment was .015 [.004, .03]. The dotted line shows an estimate of birth 

order effects on intelligence and intellect as reported in Rohrer et al. (2015). Not only do the 

https://paperpile.com/c/R1H7Jf/Djbr
https://paperpile.com/c/R1H7Jf/Djbr
https://paperpile.com/c/R1H7Jf/g0Cb
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confidence intervals of most of our estimates include zero, they also exclude this estimate 

from WEIRD populations. 

 

 

Figure 1. Interaction effects of sibship size and birth order position on intelligence, 
personality, and risk aversion. Predicted mean scores and 95% confidence intervals from 
linear mixed effects models with sibship size, birth order, gender, and age as fixed effects 
and maternal identity as random effect are displayed for (a.) intelligence, (b.) educational 
attainment, (c.) extraversion, (d.) neuroticism, (e.) conscientiousness, (f.) agreeableness, (g.) 
openness, and (h. – i.) risk aversion. All outcome measurements are z-standardized based 
on the full sample. Numbers in parentheses show sample size. 
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Figure 2. Effect size estimates in standard deviations for linear effects of birth order and 
sibship size. Effect size and 95% confidence intervals from linear mixed effects models with 
sibship size, birth order, gender, and age as fixed effects and maternal identity as random 
effect are shown. The dotted line shows an estimate of birth order effects on intelligence and 
intellect from a Western sample (Rohrer et al., 2015). 
 
 

Discussion 

We found no birth order effects on intelligence, agreeableness, conscientiousness, 

extraversion, neuroticism, openness, or risk aversion, regardless of whether we included 

birth order as a continuous or categorical predictor, or whether we considered its interaction 

with sibship size. Model comparisons supported a robust but small nonlinear effect of birth 

order on educational attainment. Not only were our results consistent with null effects on 

intelligence and openness, they were even inconsistent with the small negative estimates 

from WEIRD populations by Damian and Roberts (2015) and Rohrer et al. (2015). 

Our results are inconsistent with predictions from Zajonc's (1975) confluence model, 

Blake’s (1981) resource dilution model, and Sulloway's (1996) sibling roles. These theories 

made no allowance for fundamental cultural differences in family dynamics. Given that 

https://paperpile.com/c/R1H7Jf/g0Cb+fCJu
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Indonesia is a poorer country with larger families than most previously studied countries, 

resource dilution would have predicted larger effects on average. Observed effects fell short 

of initial predictions from theories on family dynamics that were based on the largest, best 

evidence available in the WEIRD world. It is therefore appropriate to look for other 

explanations. Perhaps birth order influences the social and parental expectations for 

first-born children in some countries, through remnants of Western cultural norms like 

primogeniture, or policies such as parental leave (Barclay, 2015). Children’s traits may then 

adapt due to external influences  on their educational and occupational choices, such as a 

father expecting a first-born to take over the family business  (Barclay, Hällsten, & Myrskylä, 

2017). Such an indirect effect would be consistent with the generally observed small average 

birth order effects, as well as with the absence of those effects in a culturally different 

country. 

In our data, we found no evidence for birth order effects on various outcomes related 

to type of employment and work sector, corroborating the emerging narrative that birth order 

is generally not a very important predictor of life outcomes. 

From a broader perspective, our study highlights the need to go beyond Western 

countries to test whether theoretical accounts implicitly or explicitly assumed to hold 

universally actually do operate across cultures. Robust discrepancies between findings from 

different cultural backgrounds can inform theory and elucidate mechanisms that drive 

effects—but only if researchers do not limit themselves to WEIRD populations. 
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