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Abstract

Why is the empirical evidence for birth-order effects on human psychology so incon-

sistent? In contrast to the influential view that competitive dynamics among siblings

permanently shape a person’s personality, we find evidence that these effects are lim-

ited to the family environment. We tested this context-specific learning hypothesis in

the domain of risk taking, using two large survey datasets from Germany (SOEP, n =

19,994) and the United States (NLSCYA, n= 29,627) to examine birth-order effects on

risk-taking propensity across a wide age range. Specification-curve analyses of a sam-

ple of 49,621 observations showed that birth-order effects are prevalent in children

aged 10–13 years, but that they decline with age and disappear by middle adulthood.

Themethodological approach shows the effect is robust.We thus replicate and extend

previous work in which we showed no birth-order effects on adult risk taking. We

conclude that family dynamics cause birth-order effects on risk taking but that these

effects fade as siblings transition out of the home.
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INTRODUCTION

Despite sharing the same parents, homes, routines, and many of the

same genes, siblings are often perceived to have very different per-

sonalities. The causes of these differences have fascinated scholars

for decades, from Galton,1 Freud,2 and Adler3 to the present.4–6 But

whereas research on the relationship between birth order and intel-

ligence has consistently found small linear effects, with firstborns

performing slightly better than laterborns on intelligence tests,7–12

the documented effects on personality are inconsistent. While early
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work found strong evidence for birth-order effects on personality,6

some recent studies using modern statistical methods and with high

statistical power have found no effects of birth order on various

personality traits.12–14 The debate is not yet settled. Evidence both

for15,16 and against17,18 birth-order effects onpersonality continues to

emerge.

Various theoretical explanations for birth order impacting person-

ality have been proposed.3–5,19 The most influential approach takes a

Darwinian perspective, attributing such effects to family dynamics.6

According to this family dynamics model, siblings compete for
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limited parental resources, such as attention, approval, and care. This

competition drives them to occupy different niches within the family

system.6,20 Firstborns often seek to secure parental resources by cul-

tivating the niche of a surrogate parent, aligning with their parents

and developing conservative attitudes that help them safeguard their

valued family niche. As they tend to be bigger, stronger, and smarter

than their younger siblings, they are better able to use competitive

strategies to defend their niche. Laterborns respond to this imbalance

by seeking to minimize direct competition in their search for a niche,

instead developing different interests, attitudes, and aspects of per-

sonality. Risk taking is a particularly “useful strategy in the quest to find

an unoccupied niche”6 inasmuch as it is almost guaranteed to attract

parents’ attention. There are three mechanisms that encourage later-

born children to take risks.21 First, novel and unconventional options

may garner parental favor. Second, because laterborns have a lower

life expectancy,22 their cost of risk taking is reduced. Third, higher risk

taking is adaptive to increase a social status within a group.23

The family dynamics model rests on two key assumptions. First,

siblings compete for parental resources within the ecosystem of the

family, with laterborns seeking out unoccupied niches to elicit greater

parental investment. Risk taking can be a worthwhile behavioral strat-

egy in this effort. Second, these family dynamics shape children’s

personality traits, including their propensity to take risks.a Together,

the two assumptions imply that birth-order effects on risk taking that

emerge in childhood will persist into adulthood. Indeed, personality

traits have been found to be moderately stable across the lifespan.24

Yet, recent studies have consistently failed to find birth-order effects

on risk taking in adulthood.14,17,18

Let us suppose that only the first assumption holds: Siblings are sub-

ject to family dynamics as theygrowup, and thosedynamics shape their

behaviors. But those behaviors are contingent on the environment and

do not coalesce into long-term personality traits. If this is the case, and

the second assumption does not hold, birth-order effects on risk taking

will be apparentwhile siblings are embedded in the family environment

butwill fadeout as they leave thosedynamicsbehind.A relatedhypoth-

esis was first suggested by Ernst and Angst,19 who noted that the

behaviors children learn to get alongwith their familymembers are not

usually transferred to other environments. For example, children who

are dominated by their older siblings are not more likely to let them-

selves be dominated by peers,25 and firstborn children who are judged

by their parents as more aggressive than their laterborn siblings do

not appear more aggressive to their teachers.26 Building on the work

of Ernst and Angst19 and reviewing more recent evidence,27 Harris28

emphasized that “children are not compelled to drag along previously

learned behaviors to new contexts. They are fully capable of acquir-

ing new behaviors tailored to their current circumstances.” Evidence

supporting this “context-specific learning hypothesis”29 comes from

studies comparing childrenwithin and outside the family environment.

We examine the context-specific learning hypothesis across siblings of

a Sulloway devoted one chapter of Born to Rebel to “Birth Order and Personality.” In it, he

explored the influence of birth order on several traits, including the Big Five.6 The fact that

most of his research involved adult samples implies that birth order was assumed to have

long-term effects on personality.

different ages, assuming that younger age groups are more likely to

live in the family environment and older age groups are more likely

to have left that environment behind. Consequently, the probability of

detecting birth-order effectswill be higher in younger respondents and

decrease gradually as they grow older.

METHODS

We tested the context-specific learning hypothesis using data from

the German Socio-Economic Panel (SOEP), a dataset in which we have

previously found no evidence for birth-order effects on risk-taking

propensity in adulthood.17 Here, we examined whether such effects

would emerge in younger respondents. We further sought to identify

a second dataset suitable for an independent replication of the analy-

sis, specifying the following criteria: The dataset had to (a) derive from

a survey study covering a wide age range of children and adults, (b)

include a reliable measure of stated risk propensity administered to

both children and adults (studies that asked parents to rate their chil-

dren’s risk propensity were excluded), (c) contain information about

the respondents’ birth rank, and (d) involve sufficiently large samples

that allowed us to test birth-order effects. The NLSY79 Child and

Young Adult (NLSCYA) cohort—a study that follows the biological chil-

dren of women in the 1979 US National Longitudinal Survey of Youth

(NLSY79)—met these criteria. Since both datasets are publicly avail-

able, we did not solicit approval from an ethics committee. Next, we

report the details of the analysis, including how we determined our

sample size, all data exclusions, all manipulations, and all measures in

the study.

Analysis

The analysis of empirical data involves decisions that may be valid

but that are, at the same time, often arbitrary and consequential. To

increase transparency and test for robustness, Simonsohn et al.30 pro-

posed a specification-curve analysis. In this analysis, a large set of

reasonable and defensible models is estimated, and conclusions are

drawn based on results observed across all specifications.b We con-

ducted a specification-curve analysis for different age ranges, varying

the model universe and the data universe. Specifically, we varied sev-

eral control variables (i.e., year of birth, gender, household income,

mother’s level of education, and sibship size, that belong to the model

universe), as well as the subsample selected depending on sibship size

(data universe) and whether the analysis was conducted between or

within families (both model and data universe). In total, we estimated

2280 models (950 for the SOEP and 1330 for the NLSCYA). In each

age-specific specification-curve analysis, we indicate the proportion of

b A similar approach is multiverse analysis,31 which differs in how results are represented

graphically, and also in that the multiverse analysis lacks the inferential statistics step

often present in specification-curve analysis.32 We adopt the graphical representation of

specification-curve analysis, but because we use different subsamples of the data for different

specifications, we do not develop the inferential step in specification-curve analysis.
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models with a coefficient for the main independent variable that was

significantly different from zero. Although our hypothesis was not pre-

registered, ourmethodological approachminimizes the risk of spurious

findings.

The Socio-Economic Panel

The SOEP (SOEP-Core, v36, EU Edition, https://doi.org/10.5684/soep.

core.v36eu) is an annual German household survey initiated in 1984;

over 32,000 respondents from more than 19,000 households were

interviewed in the most recent wave.33 The SOEP assesses a wide

range of information on all members of the households surveyed,

including stated risk propensity and family relations.

Initially, information on the children in the participating households

was reported by parents only (e.g., via mother–child questionnaires).

Since 2000, adolescents in the SOEP households have been inter-

viewed the year they turn 17. A questionnaire for 12-year-olds was

introduced in 2014 and a questionnaire for 14-year-olds in 2016. All

three youth questionnaires contain the same measure of risk propen-

sity as the standard questionnaire administered to adults, allowing for

a comparable analysis across adolescence and the adult lifespan. Note

that children born into SOEP households are followed into adulthood

when they move out and form households of their own. This allows for

intergenerational research.

Birth order

In 2013, the SOEP introduced questions on siblings’ birth dates to the

main survey, making it possible to determine the respondent’s birth

rank.14,17 However, this information is collected only in the adult sam-

ple. We, therefore, used the information available on the family of

origin to determine birth ranks.We first defined all individualswith the

same mother as siblings; we then used the mother’s birth biography to

identify their birth ranks. Finally, we aggregated this information into a

binary indicator of the respondent being laterborn ( = 1) or firstborn

( = 0). We used this measure of birth order for all age groups ana-

lyzed. As a robustness test, we reanalyzed data used in earlier work,17

which was based on the sibling birth dates self-reported by adults. The

results, shown in the Supporting Information, are consistentwith those

presented in themain analysis.

Risk measure

Our main dependent variable was the response to a question on gen-

eral risk-taking propensity: “Are you generally a person who is fully

prepared to take risks or do you try to avoid taking risks?” Responses

were given on an 11-point scale from 0 (risk averse) to 10 (fully prepared

to take risks). This measure was first included in the SOEP main ques-

tionnaire in 2004 and has since been repeated every 1 or 2 years.34 It

was added to the youth questionnaire for 17-year-olds in 2016 and has

F IGURE 1 Probability of detecting a significant positive
coefficient in the specification-curve analyses. Each point represents
the ratio of the number of positive significant coefficients to the total
number of estimations. Dark dots represent analyses of the SOEP
data; gray dots represent analyses of the NLSCYA data. The horizontal
line at 0.05 indicates the alpha-error level.Within the age range
10–19 years, two birth years are always pooled in the NLSCYA data;
responses are available for ages 12, 14, and 17 in the SOEP data.
Above age 20 years, observations in both datasets are pooled in
10-year cohorts, with the latest observation within each cohort being
used in the analyses. In the SOEP data, six coefficients for the age
range 30–39 years were significant but negative (see Figure 2) and
were thus not included in the computation of probability.

been included in the questionnaires for 12- and 14-year-olds from the

outset (since 2014 and 2016, respectively).

Controls

The selection of additional controls was based on earlier work.17 Since

the focus here is on children and young adults, many of whom are still

in the education system, the respondents’ level of education was not

included as a control. However, we did include education in the reanal-

ysis of thedataof the20–29and30–39-year agegroups fromLejarraga

et al.17 shown in Figure 1. In themain analysis, we controlled for year of

birth, gender, household income, mother’s level of education, and sib-

ship size. Gender and year of birth were retrieved directly from the

data. Number of siblings is the total number of children reported in

the mother’s birth biography beside the respondent themself. As it is

not possible to calculate a birth rank for multiple births, we excluded

twins, triplets, and so on from the analysis. Mother’s level of education

ismeasured as the ISCED-11 level of the highest qualification attained.

Household income is the net family income reported in the survey year

of the observed risk measure. To ensure comparability, all income val-

ueswere converted to the equivalent of 2015EURvalue. Table 1 shows

descriptive statistics for a subset of variables.
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TABLE 1 Descriptive statistics.

Age group (in

years) Risk score % laterborn %male

Household

income No. children n

SOEP samples 12 5.18 0.61 0.51 49,265 3.12 3014

14 4.93 0.59 0.51 50,349 3.21 1889

17 5.94 0.57 0.50 49,763 3.07 5188

20−29 5.49 0.57 0.52 44,504 2.99 7338

30−39 4.83 0.59 0.53 43,916 2.89 2565

NLSCYA samples 10 2.21 0.73 0.49 77,693 3.14 3155

12 2.39 0.71 0.50 78,244 3.14 4651

14 2.53 0.68 0.49 77,170 3.16 5596

16 2.54 0.65 0.49 74,210 3.18 4698

18 2.56 0.57 0.50 71,608 3.16 2978

20−29 2.53 0.57 0.50 71,735 3.18 5626

30−39 2.38 0.40 0.52 54,269 3.26 2277

Note: The risk propensity score for SOEP samples ranges from 0 to 10, and for NLSCYA ranges from 1 to 4. Household income is converted to the equivalent

of 2015 EUR value.

Sample sizes

The final sample used in our analysis consists of 3014 12-year-olds,

1889 14-year-olds, 5188 17-year-olds, 7338 20–29-year-olds, and

2565 30–39-year-olds. Differences in the number of observations are

due to the different deployment dates of the risk propensity measure-

ments and survey instruments described above.Within the 20–29 and

30–39-year age groups, each individual is only observed once. If mul-

tiple measurements for an individual were available in an age range,

we used the measurement taken at the oldest age (nearest to 29 or

39 years) in the analyses. This sums up to a total of 19,994 observa-

tions. Since the SOEP is a panel dataset, it is possible that individuals

are observed on several occasions over time in different age groups.

However, within each subsample, each individual is included only once.

The National Longitudinal Survey of Youth 1979
Child and Young Adult Cohort

The NLSCYA is a longitudinal study that follows the biological chil-

dren of women in the 1979 US National Longitudinal Survey of Youth

(NLSY79). The biennial NLSCYA survey began in 1986; to date, more

than11,000 childrenhavebeen identified as born to theNLSY79moth-

ers. Since these individuals are offspring of the women surveyed in

the NLSY79, the NLSCYA is also suited for intergenerational research.

Importantly, the NLSCYA includes information on the mother’s birth

biography, which we used to construct the measure of birth order in

the sameway as for the SOEP.

Birth order

Information on the number and order of births is available for the

women participating in the NLSY79, making it possible to identify a

birth rank for the NLSCYA respondents, even if not all siblings partic-

ipate. In the same way as for the SOEP, we aggregated information on

the birth rank into a binary indicator of the respondent being laterborn

(= 1) or firstborn (= 0).We used this measure of birth order for all age

groups analyzed.

Risk measure

Our main dependent variable was the response to an item on general

risk-taking propensity: “I enjoy taking risks.” Responses were given on

a 1–4 scale (1 = strongly disagree to 4 = strongly agree). The item is

included every time the survey is conducted (every 2 years since 1994).

Controls

The selection of control variables was again based on earlier work.17

Respondents’ level of education was again not included as a control.

In the main analysis, we controlled for year of birth, gender, household

income in the year of the survey, mother’s level of education, and num-

ber of siblings. Gender and year of birth were retrieved directly from

the data. Number of siblings is the total number of children reported

by the mother in the NLSY79 besides the respondent themself. Mul-

tiple births were excluded from the analysis, as for the SOEP data.

Mother’s level of education, measured as the highest maternal edu-

cation reported in the NLSCYA, was mapped onto ISCED-11 levels.

Household income is the net family income reported in the survey

year of the observed risk measure. If these data were not available,

we used the most recent reported income measure. For the remaining

cases with missing income data, the measure was set to zero and we

included an indicator variable for this category. To ensure comparabil-

ity, all income values were converted to the equivalent of 2017 USD

value. Table 1 shows descriptive statistics for a subset of variables.
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Sample sizes

We used age as a proxy for whether or not the respondent was still

in the household and thus influenced by family dynamics. Since the

NLSCYA is conducted every 2 years, we created age groups spanning

two birth years (10- and 11-year-olds, 12- and 13-year-olds, etc.) to

ensure that all respondents were surveyed during this interval. The

final sample in our analysis consists of 3240 10–11-year-olds, 4769

12–13-year-olds, 5729 14–15-year-olds, 4813 16–17-year-olds, 3035

18–19-year-olds, 5732 20–29-year-olds, and 2309 30–39-year-olds.

Within the 20–29 and 30–39-year age groups, each individual is only

observed once. If multiple measurements were available in an age

range, we included the measurement taken at the oldest age (nearest

to 29 or 39 years) in the analyses. This sums up to a total of 29,627

observations. Since the NLSCYA is a panel dataset, it is possible that

individuals are observed on several occasions over time in different age

groups—and since it is based on children of women of a specific birth

cohort, this is more likely than in the SOEP data.

Models

In the analysis of birth-order effects, like any other empirical analy-

sis, “researchers must make a number of data analytic decisions, many

of which are both arbitrary and defensible.”30 This analytic flexibility

includes the choice of control variables, estimation methods, and sub-

samples. We conducted a specification-curve analysis to address this

issue. Our analysis is based on estimating linear models with the indi-

vidual’s risk propensity measure as the dependent variable and the

laterborn indicator as the variable of interest.

riski = α + β⋯ laterborni + Xi ⋅ γ + ∈i (1)

X is a matrix with i rows representing each individual respondent and γ
represents the estimated coefficients. We varied the specification of

this general linear model by including or excluding control variables

(columns in matrix X), by varying the sibship size analyzed, and by

considering between- or within-family variation.

The first domainof analytic flexibility concerns the control variables,

which can enter the model as individual variables, in sets of variables,

or all together. There are five control variables (in addition to our birth-

order indicator). We include specifications with each of them as the

only control, as well as pairwise combinations, combinations of three,

combinations of four, and the full versionwith all five control variables.

This results in a total of 31 specifications.

Thenextdomainof analytic flexibility concerns the sibship sizes con-

sidered for analysis. We divided our samples into five different sibship

sizes (two children; two or three children; two or more children; three

children; and three ormore children).

In addition to these 155 (31 × 5) between-family estimates, we

exploited the fact that some of the families in our datasets were repre-

sented by multiple children per mother, making it possible to estimate

regressions based on within-family variation (technically, by including

a mother fixed effect in our models). These subsets of data allow us to

specify 35 additional specifications derived from seven combinations

of control variables and the five sibship sizes. This gave us a total of 190

specifications that we estimated for each age group. In the SOEP, we

observe individuals at ages12, 14, 17, 20–29, and30–39years, yielding

a total of 950 (5 × 190) specifications; in the NLSCYA, we analyze age

groups 10/11, 12/13, 14/15, 16/17, 18/19, 20–29, and 30–39 years,

yielding a total of 1330 (7 × 190) specifications. In sum, we estimated

2280models.

The resulting coefficients for our main variable of interest (β in

Equation 1), the laterborn indicator, are presented in the upper pan-

els of Figure 2 (SOEP) and Figure 3 (NLSCYA). The proportion of

models with a coefficient for the main independent variable that was

significantly different from zero is shown in blue (positive significant

coefficient) or red (negative significant coefficient). The lower panels

of the figures show the corresponding combinations of age group, con-

trol variables, subsample, and estimationmethod. Figure 1 summarizes

the results of the specification-curve analyses, showing the relative

frequency of significant coefficients in the hypothesized direction.

The survey data used in the present analyses are available from

the SOEP Research Data Centre (https://doi.org/10.5684/soep.core.

v36eu), and from the National Longitudinal Surveys, https://www.

nlsinfo.org/investigator (cohorts NLSCYA, released August 16, 2021,

andNLSY79, released January 06, 2021). The analysis scripts are avail-

able in the Open Science Foundation, https://osf.io/xm9fz/?view_only

= d659c3a441ec42a99553a1675c2951ad.

RESULTS

In both the SOEP and NLSCYA samples, laterborn children were more

likely to report higher risk-taking propensity than firstborn children.

However, these birth-order effects gradually declined as respondents

grew older, and disappeared in adulthood. Figure 1 summarizes the

results of the specification-curve analyses across age groups and

datasets. Each point represents the ratio of the number of positive

significant coefficients to the total number of estimations. Because

the points represent the proportion of significant coefficients in the

expected direction, their value reflects the probability of detecting an

effect given a particular model specification. Significant birth-order

effects on risk-taking propensity were clearly prevalent among chil-

dren aged 10, 12, and 14 years. They became less likely to be detected

but were still observable in late adolescence (age 16 years) and early

adulthood (age 18 years). For respondents in their 20s, the probability

of detecting a significant coefficient in the expected directionwas 0.06

in the NLSCYA data and 0.19 in the SOEP data. For those in their 30s,

the probability was zero.

Zooming in on the findings of the specification-curve analysis for the

SOEP dataset (Figure 2) showed that laterborn 12-year-olds reported

higher risk-taking propensity than firstborn 12-year-olds. Of the 190

specifications, 117 (62%) showed significant effects (in blue) in the

expected direction, and therewere no effects in the opposite direction.

The largest coefficientswere observed forwithin-family specifications.
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F IGURE 2 Specification-curve analysis for the SOEP data across age groups. The upper panel shows the distribution of coefficients for
laterborns across 950 specifications ordered by age of sample and size of coefficient. Vertical lines are 95% confidence intervals. Blue dots and
intervals indicate significant coefficients in the expected direction; red dots and intervals indicate significant coefficients in the opposite direction.
The next panel shows the age of the sample used in each estimation; the proportion of blue to gray illustrates the fading out of the birth-order
effect on risk-taking propensity with age. The lower panels show the control variables used in eachmodel, the sibship size of the sample, and the
estimationmethod.

A similar pattern emerged for 14-year-olds, with 97 (51%) of the spec-

ifications exhibiting significant coefficients in the expected direction,

though the coefficientswere smaller in size. For 17-year-olds, however,

the pattern was different. By this age, some laterborn respondents will

have experienced an older sibling leaving home and thus a lessening of

competitive pressures. Accordingly, only 19 (10%) of the specifications

were significant,with all coefficients pointing in the expecteddirection.

Again, the largest coefficients emerged forwithin-family specifications.

The analyses for the age brackets 20–29 and 30–39 years were based

on the most recent measurement for each respondent in that win-

dow. In the 20–29-year age bracket, 37 (19%) of specifications showed

significant birth-order effects on risk-taking propensity. In the 30–

39-year age bracket, no coefficients were significant in the expected

direction and 6 (3%) were significant in the opposite direction (in

red). For adults in the 20–39-year age bracket, the same pattern of

results was observed when birth order was self-reported (as in previ-

ous work17) rather than obtained from the mother’s birth biography

(see the Supporting Information).
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F IGURE 3 Specification-curve analysis for the NLSCYA data across age groups. The upper panel shows the distribution of coefficients for
laterborns across 1330 specifications ordered by age of sample and size of coefficient. Vertical lines indicate 95% confidence intervals. Blue dots
and intervals indicate significant coefficients. The next panel shows the age of the sample used in each estimation; the proportion of blue to gray
illustrates the fading of the birth-order effect on risk-taking propensity with age. The lower panels show the control variables used in eachmodel,
the sibship size of the sample, and the estimationmethod.

The pattern of results in the NLSCYA analysis was similar (Figure 3).

The proportion of significant coefficients in the expected direction

decreased from 45% at age 10 to 30% at age 12, rallied to 40% at age

14, before dropping to 16% at age 16, 4% at age 18, 6% in the 20–29-

year age bracket, and zero in the 30–39-year age bracket. The small

proportions of observed significant coefficients in the predicted direc-

tion at older ages (18+ in the NLSCYA, 30+ in the SOEP) are precisely

at the levels expected fromrandomdata and, therefore, emphasize that

birth-order effects do indeed decline at older ages.

The overall pattern of results is unequivocal. The younger the

respondents, the more likely it is that birth-order effects on risk-

taking propensity will be detected and, in general, the larger those

effects are. Although the risk-propensity measures in the SOEP and

NLSCYA differed in range and wording, the results are consistent; and

although our specification-curve analysis is descriptive, the results are

robust. These results indicate that birth-order effects on risk-taking

propensity emerge in the family environment but fade and eventually

disappear as respondents transition out of the home environment. The
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findings are thus consistent with the first but not the second assump-

tion of the family dynamics hypothesis: The competitive dynamics

of the family system are likely to contribute to birth-order effects

on risk-taking propensity, but they do not permanently shape chil-

dren’s risk-taking preferences. Rather, these preferences seem to be

contingent on the environment.

DISCUSSION

Our findings offer new evidence supporting the context-specific learn-

ing hypothesis proposed by Ernst and Angst19 and developed by

Harris,27 namely, that birth-order effects on personality observed in

the family environment are not typically transferred to other environ-

ments. We examined risk-taking propensity. It seems plausible that

siblings with systematically different physical and intellectual pow-

ers rely on different behavioral strategies when competing for limited

parental resources—for instance, firstborns defend the niche of sur-

rogate parents, while laterborns explore other niches, thus taking

more risks. The question is whether such strategies translate into sta-

ble personality traits, as has been assumed.3,6 The context-specific

learning hypothesis suggests that this is not the case: The systemati-

cally different behavioral strategies emerging from competitive family

dynamics may no longer be relevant or appropriate when the environ-

ment changes. This hypothesis—which is consistent with the notion of

state-dependent risk preferences in behavioral ecology35—would at

least partly explain the elusiveness of birth-order effects on risk taking.

Indeed,meta-analytic findings of birth-order effects on sports choice—

with laterborns being more likely to engage in dangerous sports and

more likely to attempt high-risk activities within one sport (baseball)

than firstborns—were strongly moderated by age, with larger effects

emerging for children than for adolescents or adults.21 Echoing our

findings and consistent with the context-specific learning hypothesis,

birth-order effects on risk taking were primarily observed in children

who were still living at home. The question may thus not be whether

birth-order effects do or do not exist, but during which development

stages and in which environments they prevail.

AUTHOR CONTRIBUTIONS

Tomás Lejarraga: Conceptualization. Ralph Hertwig: Conceptualiza-

tion. Tomás Lejarraga: Methodology. Daniel D. Schnitzlein: Methodol-

ogy. Sarah C. Dahmann: Methodology. Ralph Hertwig: Methodology.

Daniel D. Schnitzlein: Formal analysis. Sarah C. Dahmann: Formal

analysis. Tomás Lejarraga: Writing—original draft preparation. Tomás

Lejarraga:Writing—reviewandediting.DanielD. Schnitzlein:Writing—

review and editing. Sarah C. Dahmann: Writing—review and editing.

Ralph Hertwig:Writing—review and editing.

ACKNOWLEDGMENTS

We thank Susannah Goss for editing the manuscript. Dahmann grate-

fully acknowledges funding from the Australian Government through

the Australian Research Council’s Centre of Excellence for Children

and Families over the Life Course (Project ID CE200100025). Schnit-

zlein gratefully acknowledges funding from the German Research

Foundation (DFG), grant number SCHN1501/3-1.

COMPETING INTERESTS

The authors declare no competing interests.

ORCID

Tomás Lejarraga https://orcid.org/0000-0001-6135-2243

Peer review

The peer review history for this article is available at: https://publons.

com/publon/10.1111/nyas.15085.

REFERENCES

1. Galton, F. (1874). English men of science: Their nature and nurture.
MacMillan.

2. Freud, S. (1963). Introductory lectures on psycho-analysis (1916–17).

In J. Strachey (Ed.), The standard edition of the complete psychological
works of Sigmund Freud (pp. 15–16). Hogarth Press.

3. Adler, A. (1928). Characteristics of the first, second, and third child.

Children, 3(5), 14–52.
4. Turkheimer, E., & Waldron, M. (2000). Nonshared environment: A

theoretical, methodological, and quantitative review. Psychological
Bulletin, 126(1), 78–108.

5. Zajonc, R. B. (2001). The family dynamics of intellectual development.

American Psychologist, 56(6–7), 490–496.
6. Sulloway, F. J. (1996). Born to rebel: Birth order, family dynamics, and

creative lives. Pantheon.
7. Belmont, L., & Marolla, F. A. (1973). Birth order, family size, and intel-

ligence: A study of a total population of 19-year-old men born in the

Netherlands is presented. Science, 182(4117), 1096–1101.
8. Breland, H. M. (1974). Birth order, family configuration, and verbal

achievement. Child Development, 45(4), 1011–1019.
9. Bjerkedal, T., Kristensen, P., Skjeret, G. A., & Brevik, J. I. (2007). Intel-

ligence test scores and birth order among young Norwegian men

(conscripts) analyzed within and between families. Intelligence, 35(5),
503–514.

10. Barclay, K. J. (2015). A within-family analysis of birth order and intelli-

gence using population conscription data on Swedishmen. Intelligence,
49, 134–143.

11. Zajonc, R. B., & Markus, G. B. (1975). Birth order and intellectual

development. Psychological Review, 82(1), 74–88.
12. Rohrer, J. M., Egloff, B., & Schmukle, S. C. (2015). Examining the effects

of birth order on personality. Proceedings of the National Academy of
Sciences, 112(46), 14224–14229.

13. Damian, R. I., & Roberts, B. W. (2015). The associations of birth order

with personality and intelligence in a representative sample of US high

school students. Journal of Research in Personality, 58, 96–105.
14. Rohrer, J. M., Egloff, B., & Schmukle, S. C. (2017). Probing birth-order

effects on narrow traits using specification-curve analysis. Psychologi-
cal Science, 28(12), 1821–1832.

15. Campbell, R. J., Jeong, S.-H., & Graffin, S. D. (2019). Born to take risk?

The effect of CEO birth order on strategic risk taking. Academy of
Management Journal, 62(4), 1278–1306.

16. Delbianco, F., Fioravanti, F., & Tohmé, F. (2020). The impact of birth

order on behavior in contact team sports: Evidence of rugby teams.

Journal of Neuroscience, Psychology, and Economics, 13(4), 230–243.
17. Lejarraga, T., Frey, R., Schnitzlein, D. D., & Hertwig, R. (2019). No effect

of birth order on adult risk taking. Proceedings of the National Academy
of Sciences, 116(13), 6019–6024.

18. Botzet, L. J., Rohrer, J. M., & Arslan, R. C. (2021). Analysing effects of

birth order on intelligence, educational attainment, big five and risk

 17496632, 2024, 1, D
ow

nloaded from
 https://nyaspubs.onlinelibrary.w

iley.com
/doi/10.1111/nyas.15085 by M

pi 367 H
um

an D
evelopm

ent, W
iley O

nline L
ibrary on [23/01/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0001-6135-2243
https://orcid.org/0000-0001-6135-2243
https://publons.com/publon/10.1111/nyas.15085
https://publons.com/publon/10.1111/nyas.15085


68 ANNALSOF THENEWYORKACADEMYOF SCIENCES

aversion in an Indonesian sample.European Journal of Personality,35(2),
234–248.

19. Ernst, C., & Angst, J. (1983). Birth order: Its influence on personality.
Springer Verlag.

20. Sulloway, F. J. (2001). Birth order, sibling competition, and human

behavior. In H. R. Holcomb (Ed.), Conceptual challenges in evolutionary
psychology (pp. 39–83). Springer.

21. Sulloway, F. J., & Zweigenhaft, R. L. (2010). Birth order and risk tak-

ing in athletics: A meta-analysis and study of major league baseball.

Personality and Social Psychology Review, 14(4), 402–416.
22. Puffer, R. R., & Serrano, C. V. (1973). Patterns of mortality in childhood:

Report of the inter-American investigation of mortality in childhood. Pan
American Health Organization.

23. Ermer, E., Cosmides, L., & Tooby, J. (2008). Relative status regulates

risky decision making about resources in men: Evidence for the co-

evolution of motivation and cognition. Evolution and Human Behavior,
29(2), 106–118.

24. Damian, R. I., Spengler, M., Sutu, A., & Roberts, B. W. (2019). Sixteen

going on sixty-six: A longitudinal study of personality stability and

change across 50 years. Journal of Personality and Social Psychology,
117(3), 674–695.

25. Abramovitch, R., Corter, C., Pepler, D. J., & Stanhope, L. (1986). Sib-

ling and peer interaction: A final follow-up and a comparison. Child
Development, 57(1), 217–229.

26. Deater-Deckard, K., & Plomin, R. (1999). An adoption study of the

etiology of teacher and parent reports of externalizing behavior

problems inmiddle childhood. Child Development, 70(1), 144–154.
27. Harris, J. R. (1995). Where is the child’s environment? A group

socialization theory of development. Psychological Review, 102(3), 458.
28. Harris, J. R. (2011).Thenurture assumption:Why children turn out theway

they do. Simon and Schuster.

29. Harris, J. R. (2000). Context-specific learning, personality, and birth

order. Current Directions in Psychological Science, 9(5), 174–177.

30. Simonsohn, U., Simmons, J. P., & Nelson, L. D. (2020). Specification

curve analysis.Nature Human Behaviour, 4(11), 1208–1214.
31. Steegen, S., Tuerlinckx, F., Gelman, A., & Vanpaemel, W. (2016).

Increasing transparency through a multiverse analysis. Perspectives on
Psychological Science, 11(5), 702–712.

32. Voracek, M., Kossmeier, M., & Tran, U. S. (2019). Which data to

meta-analyze, and how? A specification-curve andmultiverse-analysis

approach to meta-analysis. Zeitschrift Für Psychologie, 227(1), 64–
82.

33. Goebel, J., Grabka, M. M., Liebig, S., Kroh, M., Richter, D., Schröder, C.,

& Schupp, J. (2019). The German Socio-Economic Panel (SOEP).

Jahrbücher Für Nationalökonomie Und Statistik, 239(2), 345–

360.

34. Richter, D., Rohrer, J., Metzing, M., Nestler, W., Weinhardt, M., &

Schupp, J. (2017). SOEP Scales Manual (updated for SOEP-Core v32. 1)
(Tech. Rep.). SOEP Survey Papers.

35. Barclay, P., Mishra, S., & Sparks, A. M. (2018). State-dependent risk-

taking. Proceedings of the Royal Society B, 285(1881), 20180180.

SUPPORTING INFORMATION

Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Lejarraga, T., Schnitzlein, D. D.,

Dahmann, S. C., & Hertwig, R. (2024). Birth-order effects on

risk taking are limited to the family environment. Ann NY Acad

Sci., 1531, 60–68. https://doi.org/10.1111/nyas.15085

 17496632, 2024, 1, D
ow

nloaded from
 https://nyaspubs.onlinelibrary.w

iley.com
/doi/10.1111/nyas.15085 by M

pi 367 H
um

an D
evelopm

ent, W
iley O

nline L
ibrary on [23/01/2024]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://doi.org/10.1111/nyas.15085

	Birth-order effects on risk taking are limited to the family environment
	Abstract
	INTRODUCTION
	METHODS
	Analysis
	The Socio-Economic Panel
	Birth order
	Risk measure
	Controls
	Sample sizes
	The National Longitudinal Survey of Youth 1979 Child and Young Adult Cohort
	Birth order
	Risk measure
	Controls
	Sample sizes
	Models

	RESULTS
	DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	COMPETING INTERESTS
	ORCID
	Peer review

	REFERENCES
	SUPPORTING INFORMATION


