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In purchase behavior research, the personal dispositions of consumers can play a decisive role. This becomes 
relevant especially in very narrow target groups when socio-demographic constraints are very similar. In the 
present study, three types of continuity and change in the Big Five personality traits are investigated. While the 
Big Five personality traits have been extensively studied at the population level over the last decades, there 
is very little research at the individual level. This study is intended to fill the gap by investigating individual 
change and ipsative stability using representative panel data. Across four assessments, separated by four years, 
of the German Socio-Economic Panel (SOEP) from 2005 to 2017, a total of 58,502 participants (ages 16–103, 
53% female) completed a 16-item personality short test. An exploratory structural equation analysis revealed 
very good model fit over age in all four observations. Individual change of a trait is examined by Asendorpf's IS 
indicator while ipsative stability is measured by the double-entry intra-class correlation coefficient. The results 
showed that in both domains, stability showed an inverse u-shape with a peak between the ages of 40 and 50. 

1. 1. IntroductionIntroduction
From a marketing perspective, there is nothing 

more important than the widest possible knowl-
edge about the consumer. While, in the past, mar-
ket research institutes have attempted to collect as 
many facts about target groups as possible, in the 
Internet age, the individual consumer is increas-
ingly becoming the focus. Corporations such as 
Google and Facebook record the surfing behavior 
of users in order to draw conclusions about their 
preferences. Online shopping portals evaluate 
purchase histories in order to generate potential 

follow-up purchases via collaborative filtering, 
which means correlated purchases by similar us-
ers (Das, et al., 2007). Economists typically ex-
plain consumer behavior using models of utility 
maximization (Neumann & Morgenstern, 2007). 
While these normative rather than descriptive 
concepts help to create ideal models because of 
their relative simplicity, they fail to predict real-
world behavior for the same reason. In the past 
few decades, however, this way of thinking has 
changed. Prospect Theory, for example, includes 
individual cognitive biases (Kahneman & Tversky, 
1979, 1984). 
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Since the 1980s, there has been a growing inter-
est in the psychological dispositions of individuals, 
especially personality traits. Although there are sev-
eral classifications of individuals, only those related 
to consumer behavior are of economic interest. The 
most well-known and widely used model for clas-
sifying personality traits, known as the Big Five, can 
be traced to the work of Costa and McCrae (Costa 
& McCrae, 1976; John et al., 2010; McCrae et al., 
1999; McCrae & Costa, 1999; McCrae & John, 1992; 
Roberts, et al., 2006). For marketers and consumer 
researchers, psychological traits can be useful only 
when they are predictable. This does not necessarily 
mean that they must be invariant over time or age, 
but these changes should have some systematic con-
sistency. Numerous studies have focused on stabil-
ity and change of personality traits; for an overview, 
see Roberts et al. (2006). Many of these investigated 
small, clinical, or student samples (McCrae et al., 
1980; Terracciano et al.,  2010). They all have in com-
mon that they are not representative; for example, 
student samples are skewed to younger, well-educat-
ed people, and clinical studies often focus on people 
with mental disorders. In contrast, fewer studies use 
data from large, representative panels such as Aus-
tralia’s HILDA (Cobb-Clark & Schurer, 2012; Lucas 
& Donnellan, 2009), the SOEP in Germany (Specht 
et al., 2011; Wagner et al., 2019), and the BHPS/
UKHLS in the United Kingdom (Donnellan & Lu-
cas, 2008). 

Economists are interested in the question of 
whether a certain target group or consumer will 
behave in a proposed manner. As far as personality 
traits are concerned, this means that they should be 
stable – that is, they should either not change or de-
velop in a systematic way. While the Big Five at the 
population level has been adequately studied over 
the past 2 decades, little research exists on stability 
at the individual level. The aim of this study is to 
narrow this gap and to shed light on the question 
if personality on the individual level is suitable as a 
predictor of consumer behavior. For this purpose, 
it will be examined whether individual and ipsative 
stability of personality traits over time or age is pres-
ent using data from four observations of the SOEP 
from the years 2005, 2009, 2013, and 2017. 

The remainder of this article is organized as fol-

lows: a literature review with the formulation of 
hypotheses is provided in chapter 2, followed by an 
explanation of data collection, and methodology 
in chapter 3. After that, the results are presented in 
chapter 4, followed by a discussion of the results and 
the limitations of the study in chapter 5. The article 
ends with the conclusions.

2. Research Background2. Research Background
In the seventies and eighties of the last 

century, the consumer with his or her individual 
characteristics moved into the focus of economic 
research (Kahneman & Tversky, 1979; Simon, 
1955; Thaler, 1985). At the same time, the rather 
normative model of the always rational "homo 
oeconomicus", who has access to all information 
and the capacity to process it, lost importance. 
With the steadily increasing popularity of 
behavioral economics, interest in the personal 
dispositions of individuals and thus in the 
possibility of distinguishing consumer groups 
according to individual differences and predicting 
their behavior grew over the last decades. In 
differential psychology, personality traits are used 
along with values and intelligence to characterize 
individuals, while in consumer behavior research 
they are referred to as psychographics along with 
values and lifestyle (Hoyer et al., 2013; Williamson, 
2018). Aaker (1997) used facets of the Big Five to 
create a brand personality scale with the goal of 
achieving as close a match as possible between 
brand or product personality and consumer 
personality. Borghans et al. (2008) concluded in 
their article that personality measures should be 
included in economic studies in order to improve 
causal models through their predictive power. 
Thus, like other psychological and sociological 
constructs (such as e.g., beliefs, attitudes, norms, 
intentions), the Big Five personality traits became 
determinants of behavior and their influence on 
consumer behavior has been investigated in a large 
number of studies. 

2.1. Big Five Personality Traits
Personality traits, and especially the Big Five, 

represent constructs to describe individuals. 
A number of definitions of personality traits 
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can be found in the literature. DeYoung (2015), 
for example, described them as “probabilistic 
descriptions of relatively stable patterns of 
emotion, motivation, cognition, and behavior, 
in response to classes of stimuli that have been 
present in human cultures over evolutionary 
time.” Following John et al. (2010) and Valchev et 
al. (2013), they are habitual patterns of behavior, 
thought, and emotion that are stable over time 
and in comparable situations. What all definitions 
have in common is “the emphasis on the relative 
consistency of behavioral predispositions to 
behave in a particular manner across situations” 
(Fischer, 2018). In the last few decades, researchers 
have developed several frameworks to describe the 
personalities of individuals using descriptive terms 
for patterns of behavior with different numbers 
of dimensions. In the early 2000s, Ashton and 
Lee built upon the research of Costa and McCrae 
(2008) and Goldberg (1993) and introduced 
honesty-humility as an additional factor to the 
five existing traits (Ashton et al., 2004; Ashton & 
Lee, 2007). This six-factor model is known as the 
HEXACO model, derived from the initial letters of 
the factors (Ashton & Lee, 2009). 

The most frequently used and best known 
models in contemporary research consist of five 
personality traits or factors and are known as five-
factor models (FFM) or the Big Five (Goldberg et 
al., 2006; McCrae & Costa, 1999; McCrae & John, 
1992). Costa and McCrae identified neuroticism, 
extraversion, and openness to experience as three 
factors of 16 in a first step (Costa & McCrae, 1976). 
Some years later, they added agreeableness and 

conscientiousness to the model, which became the 
NEO-Personality Inventory Revised (NEO PI-R) 
after several revisions (Costa & McCrae, 2008). 
The five traits can be measured with a number of 
inventories including the original 45-item Big Five 
Inventory (BFI) (Benet-Martínez & John, 1998), 
the revised 60-item version BFI-2 (Soto & John, 
2017), the 60-item NEO-FFI (McCrae & Costa, 
2004), and the 240-item NEO-PI-R (Costa, 1996; 
Costa & McCrae, 2008). Table 1 shows the five 
factors, each one consisting of six facets.

2.2. Personality Traits and Consumer Behavior
Numerous studies have looked at the 

contribution of the Big Five to consumer behavior 
– including economic behavior or buying 
behavior. Borghans et al. (2008) found that not 
all personality traits need be equally important 
for economic models and that generalization was 
therefore difficult. In a four-country study on the 
role of consumer personality, Zabkar et al. (2017) 
tested the relationship between personality traits 
and global brand purchase intentions. They found 
that openness to experience, conscientiousness, 
extraversion, and neuroticism indirectly affected 
purchase intentions mediated through the 
consumers’ brand associations. Gohary and 
Hanzaee (2014) examined the influence of the Big 
Five on different types of shopping motivation and 
found effects of conscientiousness, neuroticism 
and openness as predictors of compulsive buying, 
impulsive buying, and utilitarian shopping 
motivation. In the context of energy use, Brick 
and Lewis (2016) found emissions-reducing 

Table 1 
Big-Five Personality traits acc. to NEO-FFI

Personality traits Personality trait facets
Openness to experience Fantasy, Aesthetics, Feelings, Actions, Ideas, Values
Conscientiousness Competence, Order, Dutifulness, Achievement Striving, Self-Discipline, Deliberation
Extraversion Warmth, Gregariousness, Assertiveness, Activity, Excitement-Seeking, Positive Emotions
Agreeableness Trust, Straightforwardness, Altruism, Compliance, Modesty, Tender-mindedness
Neuroticism Anxiety, Hostility, Depression, Self-consciousness, Impulsiveness, Vulnerability

Source: McCrae and Costa (1999)
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behavior most strongly predicted by openness, 
conscientiousness, and extraversion. (Busic-
Sontic & Brick, 2018) and (Poier, 2021) could 
demonstrate weak but significant mediator effects 
of the Big Five on the purchase of green energy 
installations and photovoltaic plants, respectively. 

However, not only the effect of personality 
on purchasing behavior is of economic interest. 
Decisions affecting household finances are also 
influenced by personality traits. In a representative 
study of Dutch households, Pinjisakikool (2018) 
found that financial household decisions were 
indirectly influenced by personality traits via the 
household's financial risk tolerance. All traits had 
an effect on financial risk tolerance. In another 
study using data from the British Household 
Panel Survey, Brown and Taylor (2011) could 
demonstrate effects of extraversion and openness 
on household debts and assets. In addition, 
openness supported high-risk investments.

2.3. Stability of Personality Traits
If there were no stability (i.e., either 

immutability or predictable development) in the 
Big Five, they would be useless as determinants 
of behavior. However, assuming a certain stability, 
the Big Five could be useful for describing and 
even predicting human behavior, in particular, 
consumer or purchase behavior. Cobb-Clark and 
Schurer (2012) and Specht et al. (2011) could prove 
stability of the Big Five during adulthood at the 
population level using representative household 
panels from Australia and Germany, respectively. 
Stability does not mean the absence of mutability. 
Personality can steadily evolve over time and, 
thereby, it demonstrates properties of plasticity 
rather than stability. Consequently, consistency or 
continuity are more accurate expressions (Roberts 
et al., 2010; Terracciano et al., 2010). 

An ongoing controversy exists regarding 
the contributions of environmental or genetic 
factors to temporal stability and change of 
personality. While essentialists state that the 
reason for stability and change is biological and 
the result of brain maturation (McCrae & Costa, 
2010), contextualists claim that it is a reaction to 
environmental factors such as role behavior or 

identity formation (Neyer & Asendorpf, 2001). 
Another debate revolves around the question of 
whether, at some point, personality will remain 
more or less stable or whether there will be a 
continual change in personality traits (Ibáñez et 
al., 2016; Löckenhoff et al., 2008; Mõttus et al., 
2012; Terracciano et al., 2010). McCrae and Costa 
(1990) originally claimed that personality traits 
mature over time during adolescence and young 
adulthood and then remain relatively stable. 

In the literature, the categorization of Roberts, 
Wood, and Caspi (2010) is of particular interest 
(Figure 1). 

Structural consistency builds the foundation of 
stability research (Roberts et al., 2010). It describes 
the degree to which correlational patterns of trait 
facets persist over time. Most studies in the field 
of personality stability focus on the population 
level (Costa, et al. 2008; Donnellan & Lucas, 2008; 
Lucas & Donnellan, 2009; McCrae & Terracciano, 
2005; Milojev & Sibley, 2014). Rank-order 
consistency determines the stability or variability 
of the relative order of individuals within a 
population and is usually expressed by Pearson’s 
test-retest correlation between two measurements. 
Mean-level change of personality traits refers to 
changes in the amount of an individual’s traits 
over time or age on the population level or the 
difference between two averaged scores over 
several administrations. It is also referred to as 
normative change because it determines a general 
level within a sample. Rank-order and mean-level 
consistency are independent constructs, namely, a 
sample mean can remain stable over time although 
individuals change their rank order (Figure 2a). 
On the other hand, individuals’ relative positions 
may persist over time but increase equally in score 
and, thus, the sample’s mean level will increase 
(Figure 2b).

Only a few researchers have investigated 
personality stability on the level of the individual 
(Conley, 1985; McCrae et al., 1999; Terracciano et 
al., 2010). Individual differences in change refer 
to the absolute increase or decrease of a single 
trait an individual experiences over time. Figure 
3 shows the development of a characteristic of 
6 individuals. Pearson's correlation is the same 
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Figure 1 
Organizational Scheme for the Basics of Continuity and Change

Figure 2 
Mean-Level and Rank-Order Mutability

Note: The figure shows five types of stability and change. They are categorized according to the dimensions 
absolute and relative stability as well as population or individual level.	

Note: The figure shows two samples and their stability and change over time. The left side is an example of a 
constant mean value (M) with a variable rank order coefficient (r). The right side shows an example of a chang-
ing mean value (M) with a constant rank order coefficient (r).
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in both samples and both mean values show an 
identical development, although the development 
in the first sample is more heterogeneous and is 
caused by fewer individuals. Consequently, the 
transformed IS indicator shows different values on 
while r is identical. 

While rank-order consistency is a measure of 
the stability of the individual’s positions within 
a sample over time for every personality trait, 
ipsative or profile stability “refers to the stability 
of the configuration of personality traits within 
each individual” (Terracciano et al., 2010). This 
means that it is not the rank order of individuals 
that is compared but the rank order of the traits 
within the individuals. Figure 4 shows two samples, 
each comprising two individuals. Trait T1 of both 
individuals shows no change in either sample, so 
its mean value remains the same. However, since 
individual 2 in the second sample shows a change 

in the other two traits, its profile stability is reduced.
2.4. Hypotheses

Based on the existing literature, mainly based 
on studies of stability at the population level, the 
following premise will be formulated for the present 
study: Individual and ipsative stability increases 
in the first years after adolescence, then reaches a 
relatively stable plateau and decreases again after 
reaching retirement age. 

The hypotheses that can be deduced from this are 
as follows:

H1: The curve for individual stability shows an 
inverted U-shape.

H2: The curve for ipsative (profile) stability 
shows an inverted U-shape.

3. Methodology3. Methodology
The German Socio-Economic Panel (SOEP) is a rep-

resentative, nationwide survey across nearly 15,000 pri-

Figure 3
Individual Stability with Mean-Level Change and Rank-Order Immutability

Note: The figure shows two samples and their stability and change over time. In both cases, the mean (M) 
changes while the rank order coefficient (r) remains the same. However, the Individual Stability Indicator (IS) 
is more pronounced on the left side. Own visualization based on Asendorpf (1992).
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vate households. In this wide-range longitudinal study, 
about 30,000 respondents are interviewed year by year. 
The survey started in 1984; wave 34 contains the most 
actual data (N=32,485, mean age=45.98, 51.4% female) 
from 2017 (Goebel et al., 2019; Liebig et al., 2017). 
While most studies focusing on personality traits in-
vestigate student samples, which involves a bias toward 
young adults with a higher level of education, the great 
advantage of nationwide studies is their representative-
ness. In addition to the questions that are components 
of every wave of the survey, special topics also flow into 
the investigation. Among many others, the SOEP con-
tains variables about the Big Five personality traits, risk 
preferences, and concerns in several domains and many 
other psychological items. The data can be retrieved 
from the German Institute for Economic Research 
(Deutsches Institut für Wirtschaftsforschung, DIW) at 
no cost and are reserved exclusively for academic use 
and for registered researchers. 

In the years 2005, 2009, 2013, and 2017, a self-com-
pletion questionnaire for the Big Five personality traits 
was part of the SOEP study (DIW Berlin, 2007). A brief 

version of the Big Five Inventory with 15 questions, 
called the Big Five Inventory Short (BFI-S), was used in 
2005 for the first time. In 2009, a 4th item, “being in-
quisitive,” was added to Openness so that the BFI-S fi-
nally consisted of 16 questions. The items each consisted 
of a descriptive statement about the participant ("I am 
someone who ...). Answers were given using a 7-level 
Likert scale, where 1 denoted "Does not apply at all" and 
7 meant "Fully applies". In the initial sample, 20,434 in-
dividuals (52.1% female) answered all items concerning 
the Big Five. In the following assessment, 14,105 of these 
(52.2% female) again answered all items. In survey year 
2017, there were still 6,954 participants (52.9% female) 
from the initial sample who answered all the ques-
tions. Before the BFI-S was added to the SOEP panel, 
its external validity was tested, and the BFI-S was con-
sidered sufficient for capturing users’ personality traits 
compared to the NEO-PI-R (Dehne & Schupp, 2007). 
The scores for Cronbach’s alpha for all four waves are 
presented in Table 2. The enormous size of the question-
naire in such large panels makes it necessary to reduce 
the size of the question batteries on individual topics 

Figure 4 
Ipsative or Profile Stability

Note: The figure shows two samples with two individuals each and the development of their personality traits 
over time. In both cases, the mean value of trait 1 (M(T1)) remains constant. While the measure of profile 
stability (ICCDE) remains the same in the first sample, it changes its value in sample 2.
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and, thus, to accept compromises in terms of reliability.
The Big Five traits were measured in 2005, 2009, 2013, 

and 2017. After deleting all cases from the other years, a 
total of 105,338 cases remained for the four assessments 
(52.6% female, mean age = 47.34). The number of par-
ticipants for the individual observations (20,792 <= n 
<= 32,485) can be found in Table 2. Every trait was mea-
sured by three items, while for “openness to experience,” 
a fourth item was added in 2009. For each individual, a 
Big Five personality trait was calculated only when all 
belonging items were answered. Because in 2005, open-
ness to experience consisted of only 3 items (O3), both 
versions of openness are regarded, whenever necessary. 
From 2009 to 2017, the mean scores of the 3-item and 
4-item traits for openness (O4) developed similarly, in-

creasing with almost constant distance. The 4-item trait 
for O scores higher because the additional facet, “being 
inquisitive,” scores nearly 1 point higher (5.50) than the 
remaining three items on average (4.57). 

Participants were grouped by age decades, and age 
classes were restricted to those with more than 40 indi-
viduals because if an age group comprises too few mem-
bers, the effect of outliers is much too high (Donnellan 
& Lucas, 2008; Lucas & Donnellan, 2009; Specht et al., 
2011). Consequently, the final sample ranges from 18 to 
87 years when results are dependent on age. When results 
were attributed to age groups, individuals younger than 
18 were assigned to the first age group (18–27 years of 
age) and individuals older than 87 were assigned to the 
last group (Terracciano et al., 2010).

Table 2
Descriptive Statistics for the Big Five Traits in All Four Waves

O C E A N
2005

n Valid 20,768 20,866 20,940 20,943 20,921
Missing 337 239 165 162 184

Mean 4.4985 5.9009 4.8295 5.4548 3.9604
Std. Deviation 1.21199 .94023 1.13865 .97935 1.22248
Cronbach’s α .63 .61 .66 .50 .60

2009
n Valid 20,430 20,550 20,592 20,605 20,612

Missing 362 242 200 187 180
Mean 4.6404 5.8204 4.7738 5.3455 3.8278
Std. Deviation 1.10536 .94960 1.14187 .97998 1.22135
Cronbach’s α .67 .58 .66 .49 .62

2013
n Valid 18,820 18,967 18,995 19,004 18,985

Missing 12,136 11,989 11,961 11,952 11,971
Mean 4.8077 5.8324 4.8590 5.3953 3.7631
Std. Deviation 1.06218 .91979 1.10973 .96065 1.21925
Cronbach’s α .66 .57 .66 .48 .62

2017
n Valid 28,990 29,325 29,445 29,435 29,446

Missing 3,495 3,160 3,040 3,050 3,039
Mean 4.9692 5.7971 4.9504 5.4925 3.7831
Std. Deviation 1.08228 .95501 1.14725 .99539 1.24137
Cronbach’s α .66 .61 .65 .50 .59

Note: O=Openness to Experience (for 2005, the 3-item trait is described), C=Conscientiousness, E=Extraversion, A=Agreeableness, N=Neuroticism; Means and 

standard deviations are calculated for cases with all items completed; Cronbach’s alpha calculated for all facets. Source: own elaboration.
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4. Results4. Results

4.1. Structural Stability
Structural stability over time represents the invari-

ance of measurement for different assessments. It was 
tested using structural equation modelling across all 
four observations. For every single trait a measure-
ment model was constructed comprising four corre-
lated latent factors (one for every assessment). Each 
factor was measured by three items per observation 
- except the 4-item openness to experience from 2009 
to 2017. The error terms of the observed items were 
allowed to correlate across time points. As the mod-
els are defined in terms of strict factorial invariance, it 
can be expected that if a trait changes it is not due to 
changes in measurement but as a result of the change 
of the latent factor (see also Specht et al. (2011)). Thus, 
residual variances, factor loadings, and intercepts were 
constrained to be equal over time. The estimations 
were computed with MPLUS 8.4 (Muthén & Muthén, 
1998-2020).

With RMSEA values of .018 to .25, an excellent 
model fit can be concluded (MacCallum, Browne, & 
Sugawara, 1996). The SRMR values (<=.038) as well 
as CFI (>=.971) and TLI (>=.964) are also very suf-
ficient. The results suggest that for all five personality 
traits, structural stability over four observations could 
be proved (Table 3).

In addition to the longitudinal test of measurement 
invariance, also the cross-sectional stability of the fac-
tor structure should be examined. Cross-sectional 
structural stability used to be measured by confirma-
tory factor analysis (CFA) in the early days of per-
sonality psychology. However, CFA was not able to 
confirm the structure with satisfactory reliability, so 
that some researchers already doubted the five factor 
model. Borkenau and Ostendorf (1990) suspected two 
reasons: the restrictiveness of CFA that items are only 
allowed to load on one factor and the assumption that 
all variance is caused by the model itself. Indeed, CFA 
failed to prove the five factor structure for the present 
investigation. 

Asparouhov and Muthén (2009) introduced explor-
atory structural equation modeling (ESEM) as a more 
powerful method to estimate the models with a better 
model fit (Marsh et al., 2010). The main advantage of 
ESEM is that the observed variables are not only al-
lowed to their assigned factor. They can also load on 
the remaining factors but the factor-loadings are con-
strained close to zero. This not only better reflects the 
results of the exploratory factor analysis but is also 
more realistic. The latent factors according to the five 
factor theory are openness, conscientiousness, extra-
version, agreeableness, and neuroticism. Each latent 
factor consists of three observed items in the first ad-
ministration. In the years 2009, 2013, and 2017, open-

Table 3 
Model-Fit Indices for Structural Stability over Time

Trait Dimension Obs χ2 df RMSEA [.90 CI] SRMR CFI TLI
Openness (3-item) 49,888 1,120.369 54 .020 [.019; .021] .023 .984 .980
Openness (4-item) 44,010 1,626.829 61 .024 [.023; .025] .038 .977 .975
Conscientiousness 49,917 1,368.364 54 .022 [.021; .023] .036 .979 .975
Extraversion 49,915 951.811 54 .018 [.017; .019] .029 .989 .987
Agreeableness 49,928 1,153.223 54 .020 [.019; .021] .034 .975 .970
Neuroticism 49,919 1,775.226 54 .025 [.024; .026] .033 .971 .964

Note: Table presents model fit indices for longitudinal measurement invariance from 2005 to 2017

 (4-item openness from 2009 to 2017); Obs = observations, CFI = comparative fit index, TLI = Tucker–Lewis index, RMSEA = root-mean-

square error of approximation, SRMR = standardized root mean square residual. Source: own elaboration.
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ness was measured by four items. Latent factors were 
allowed to covary. Measured items were assumed to 
have no intercorrelations between each other. Cases 
with missing items were treated using full-informa-
tion-maximum-likelihood (FIML). 

Although the answers on a Likert scale are, strictly 
speaking, not continuous but ordinal variables, they are 
treated as continuous variables in this study. According to 
Raykov and Marcoulides (2011) and Rhemtulla, Brosseau-
Liard, and Savalei (2012), this can be done if the scale has 
at least 5 gradations. The model fit results of the ESEM for 
each measurement are presented in Table 3 with the com-
monly used fit indices: χ2, RMSEA, SRMR, CFI, and TLI. 
As the chi-square index is directly proportional to sample 
size, it is listed only for the sake of completeness. Hu and 
Bentler (1999) recommended an RSMEA value of <.06 for 
excellent model fit. Further cut-off values for a good to ex-
cellent model fit for the other indices are for SRMR < .06, 
CFI >= .90, and for TLI >= .95 (Morin, Arens, & Marsh, 
2016).

Thus, with RMSEA values of .039 to .52, an excellent 
model fit can be concluded (MacCallum et al., 1996). The 
SRMR values (<=.021) as well as CFI (>=.959) and TLI 

(>=.903) are also very sufficient. All in all, it can be con-
cluded that for all four observations and in every age-group, 
the five factor structure could be proved. Regarding age, it 
can be concluded that RMSEA and SRMR reach a mini-
mum (best model fit) between the late 20s and the late 50s 
– or, on average, in the early 50s with a peak (lowest model 
fit) in the 70s. Thus, it can be stated that, also focusing on 
the working years, the structure of the Big Five could be 
confirmed with high reliability (Table 4).

4.2. Individual Stability and Change
While mean-level consistency provides information 

about the normative stability of a certain trait on the popu-
lation level, there is no information about the amount of 
this trait’s variability on the individual level. Asendorpf 
(1992) introduced an indicator for consistency/change of 
a certain trait at the individual level. It is calculated as i12 = 
1 - (z1- z2)

2/2, where z1 and z2 denote the z-transformed Big 
Five personality trait scores at time 1 and time 2. Thus, an 
indicator of 1 denotes perfect immutability of a certain trait 
between two assessments and more-negative scores mean 
an increase in change. The standardization makes it insen-
sitive to mean-level change. Because the individual stability 

Figure 5
RMSEA Model Fit Indices 2005–2017 from Exploratory SEM

Note: The figure shows the development of the root mean square error of approximation (RMSEA) values over 
the age classes, separately for the observation years 2005, 2009, 2013, and 2017.
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Table 4 
Model-Fit Indices for Structural Stability (Administrations 2005–2017)

N χ2 df RMSEA [.90 CI] SRMR CFI TLI
ESEM 2005

<27 3,405 350.609 40 .048 [.043; .052] .018 .971 .923
28-37 3,189 249.216 40 .040 [.036; .045] .015 .977 .940
38-47 4,371 380.504 40 .044 [.040; .048] .017 .973 .928
48-57 3,713 279.889 40 .040 [.036; .045] .015 .978 .943
58-67 3,244 309.532 40 .046 [.041; .050] .018 .972 .927
68-77 2,176 182.737 40 .040 [.035; .047] .017 .979 .944
78->87 946 96.840 40 .039 [.029; .049] .018 .983 .956
Total 21,044 1,585.35 40 .043 [.041; .045] .016 .976 .936

ESEM 2009
<27 2,780 356.782 50 .047 [.042; .052] .019 .967 .920
28-37 2,652 304.921 50 .044 [.039; .049] .018 .968 .923
38-47 4,081 374.067 50 .040 [.036; .044] .016 .974 .938
48-57 3,884 434.155 50 .044 [.041; .048] .018 .968 .922
58-67 3,249 382.837 50 .045 [.041; .050] .018 .968 .923
68-77 2,875 328.821 50 .044 [.040; .049] .018 .969 .926
78->87 1,202 196.453 50 .049 [.042; .057] .021 .968 .923
Total 20,723 2,033.345 50 .044 [.042; .045] .017 .970 .927

ESEM 2013
<27 2,178 312.340 50 .049 [.044; .054] .021 .962 .909
28-37 2,251 292.150 50 .046 [.041; .052] .019 .965 .917
38-47 3,048 365.714 50 .046 [.041; .050] .019 .966 .917
48-57 3,793 439.054 50 .045 [.041; .049] .018 .969 .925
58-67 3,376 399.721 50 .046 [.041; .050] .019 .967 .920
68-77 3,056 462.325 50 .052 [.048; .056] .021 .959 .903
78->87 1,381 176.290 50 .043 [.036; .050] .018 .974 .937
Total 19,083 2,109.501 50 .046 [.045; .048] .018 .966 .918

ESEM 2017
<27 4,487 585.931 50 .049 [.045; .052] .019 .965 .915
28-37 4,870 401,306 50 .038 [.035; .041] .015 .977 .945
38-47 5,951 501.307 50 .039 [.036; .042] .015 .975 .940
48-57 5,886 595.461 50 .043 [.040; .046] .017 .971 .930
58-67 4,019 424.362 50 .043 [.039; .047] .017 .970 .928
68-77 2,751 409.792 50 .051 [.047; .056] .021 .959 .903
78->87 1,571 216.012 50 .046 [.040; .052] .020 .968 .922
Total 29,535 2,562.50 50 .041 [.040; .043] .016 .973 .935

Note: Table presents model fit indices for cross-sectional measurements; ESEM = exploratory structural equation modeling, CFI = com-

parative fit index, TLI = Tucker–Lewis index, RMSEA = root-mean-square error of approximation. Source: own elaboration.
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coefficient (IS) tends to be strongly skewed to the left, Asen-
dorpf (1990) suggested a strictly monotonic transformation:

                                      

After the transformation, the advantage of this indicator 
is – in contrast to rank-order correlation ¬¬– that it reflects 
the strength of the individuals’ changes of the traits’ scores, 
that is, that in samples with different heterogeneity of the 
individual scores between two observations, the correlation 
r may be equal but the mean of individual stability i is differ-
ent. Individual stability is computed for each Big Five per-
sonality trait for each pair of administrations. 

Similar to rank-order consistency, individual stability 
increases from adolescence until the age of about 40 and 
decreases in old age (Figure 5). For openness, conscientious-
ness, and agreeableness, a peak is reached at the age of 40, 
followed by a steady decline until old age. For extraversion 
and neuroticism, a relatively stable plateau is reached from 
the age of 40 to 70. Thus, for all Big Five traits, an inverse 
u-shape over the life course can be observed. This means 

that, during the period of the working years, individual trait 
stability between two assessments is highest, while the most 
change occurs before the age of 40 and in old age. 

The course of the averaged individual stability is similar to 
that of the rank-order stability on the population level. This is 
clear because Asendorpf has constructed the untransformed 
IS coefficient in such a way that the average IS coefficient 
is comparable with the rank-order correlation (Asendorpf, 
1992, p. 110). This suggests that, during phases of rather low 
mean-level changes, the relative position of individuals in 
the sample changes the least and vice versa; in addition, these 
are the periods when the mean-level changes fluctuate 
around the zero line and when homogeneity reaches a 
maximum. The retest interval has a negative effect on IS.

In addition to individual stability scores on a per-trait 
level, a global individual stability score is computed as 
the mean of all non-missing traits IS per individual (Ter-
racciano et al., 2010). This can be interpreted as the par-
ticipant’s average trait stability. After calculation, mean 
scores are computed for each age group and for the entire 
sample. Again, an inverse u-shaped course can be found 
(Figure 6).

Figure 6
Global IS Between Subsequent Measures and over Time Intervals

Note:The figure shows the development of the Global Individual Stability (Global IS) indicator over the life 
course. The left-hand side shows the change between two successive measurements. The right side shows the 
average change at 4-year, 8-year, and 12-year intervals.
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The global IS scores and the curve shapes reveal that 
stability not only increases slightly from older admin-
istrations to more recent ones but also decreases more 
strongly with retest interval. There is a clear increase in 
individual stability between the ages of 20 and 40, fol-
lowed by a period of continuity, more or less, until the 
age of 70 and, finally, a decrease in old age. A t-test for 
mean-level equality reveals that the 12-year and 8-year 
intervals cannot be distinguished significantly by gender 
(p=.88 and .79), while for the 4-year interval, there is a 
significant effect (p=.01). A linear regression for indi-
viduals from 18 to 87 years was conducted including age, 
age3 and ln (age). Because of multicollinearity, age2 was 
excluded from the regression (Table 5). The larger the 
test interval, the greater the change in individuals’ trait 
levels for nearly every age group. For conscientiousness, 
agreeableness, and neuroticism, the changes during the 
12-year interval are larger for all age-groups.

4.3. Ipsative Consistency
While rank-order stability measures the relative po-

sition of subjects between two assessments for a certain 
trait at the population level, ipsative consistency deter-
mines the relative stability of all trait levels for a certain 
individual between two time points. Following Terrac-
ciano et al. (2010) and McCrae (2008), the double-entry 
intra-class correlation coefficient (ICCDE) across the 
standardized Big Five traits is used as a measure for ip-
sative (profile) stability. The double-entry method repre-
sents a Pearson correlation across the five trait dimen-
sions between two administrations, where the trait values 
for an individual at time 2 are added under the values 

at time 1 and vice versa. An ICCDE between .5 and .75 
is considered an acceptable profile stability; a score be-
tween .75 and .9 is good; and >.9 can be considered ex-
cellent (Koo & Li, 2016). The calculation of the ICCDE 
scores follows the instructions of Furr (2010), where X 
denotes the (standardized) score at first assessment and 
Y the (standardized) score at the second administration.

The results show that, for all three comparisons, the 
ICCDE stability scores for the standardized traits rise 
from about .36 to .41 in adolescence to .38 to .46 in the 
decade of the 50s. From this peak, the scores decline until 
reaching .30 to .38 in old age. What stands out is that, 
again, the stability level increases continuously from the 
first to the third pair of observations (Figure 7).

To compute scores for 4-year and 8-year test intervals, 
mean scores for the corresponding intervals were calcu-
lated, and again, the scores decrease with the increasing 
length of the test interval (Table 6).

A t-test for similarity of mean values reveals that origi-
nal ICC scores can be significantly distinguished by gen-
der for all time intervals, while standardized ICC scores 
cannot. In order to predict ICC scores from standardized 
values, a linear regression is conducted (Table 7).

5. Discussion and Limitations5. Discussion and Limitations
The present study examined the effects of age on stability 

and change on the individual level, starting from structural 
stability, over individual differences to ipsative consistency. 

Table 5 
Linear Regressions Linking Age to Global Individual Stability

4-year test interval 8-year test interval 12-year test interval
Intercept -1.877 [.368]*** -3.405 [.825]*** -5.574 [1.840]**
Age -.026 [.005]*** -.038 [.010]*** -.052 [.020]**
Age3 3.7518E-7 [.000] 6.8175E-7 [.000] 8.8678E-7 [.000]
ln (Age) 1.163 [.149]*** 1.678 [.323]*** 2.380 [.703]***
Gender .016 [.006]* .002 [.009] .006 [.014]

Note: unstandardized coefficients are reported for global individual stability scores regressed on age, for individuals from 18 to 87 years; 

standard errors in parentheses; *** p<= .001, ** p<= .01, * p<=.05. Source: own elaboration.
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Figure 7
Double-Entry ICC between subsequent Measures (Raw and Z-Scores)

Note: The figure shows the development of the double-entry ICC over the life course. The left side shows the 
development of the raw values, the right side shows z-scores. 

Table 6
Double-Entry Intra-Class Correlations (Standardized and Raw Scores)

ICCDE 18 to 27 28 to 37 38 to 47 48 to 57 58 to 67 68 to 77 78 to 87 Total
4-year
interval

.471 .581 .613 .618 .600 .582 .578 .590

[.361] [.412] [.424] [.420] [.410] [.383] [.351] [.402]
N 2,702 4,538 6,549 7,929 7,053 6,215 3,005 37,991
8-year
interval

.382 .514 .581 .578 .570 .553 .545 .557

[.263] [.335] [.385] [.373] [.360] [.341] [.310] [.354]
N 463 1,907 2,804 4,050 3,681 3,193 1,685 17,783
12-year
interval

- .416 .542 .555 .538 .518 .516 .526

- [.252] [.345] [.339] [.331] [.302] [.277] [.316]
N - 583 963 1,630 1,630 1,382 822 6,956

Note: presented are double-entry ICC mean scores of Big Five personality traits for individuals’ profiles over time intervals; double-entry 

ICC mean scores of standardized Big Five personality traits in brackets. Source: own elaboration.
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It was found that, for both types, stability increases from 
the age of 18 years until the age of about 40 and then de-
clines. Thus, both hypotheses could be confirmed. Age has 
a complex and distinct effect on every Big Five personality 
trait. The results for individual differences in change cor-
roborate the findings from studies on the population level. 
For all traits, a peak is reached between 40 and 50 years of 
age, with a plateau period until the age of 70 for extraver-
sion and neuroticism and a steady decline for openness, 
conscientiousness, and agreeableness. For profile stability, 
the results are similar. The composition of the individuals’ 
profiles varies most before the age of 40 and, after that, de-
clines until old age. 

All in all, it may be stated that the Big Five personal-
ity traits can be assumed to be predictable or even stable 
for a time span of 4 to 12 years from the age of 40 years 
until 70 years for the individual level. This is a highly sig-
nificant finding not only for research related to personality 
psychology but also for the field of consumer behavior. If, 
for example, it is possible to derive personality from be-
havior and behavior from personality, then there is a win-
dow of at least 30 years within which one could employ the 
knowledge of personality traits to shape or to understand 
a certain behavior.

As interesting as the Big Five traits are for microeco-
nomic research on consumer behavior, it should be em-
phasized that consumer personality is a complex construct 
that is made up of a wide variety of building blocks with 
the Big Five representing only one facet of personality and 
that behavior is also always dependent on the situational 
context (Funder, 2010). However, each individual compo-
nent contributes to a better understanding of the consum-
ers’ behavior: Understanding consumers – their needs and 
motivations, their drives and psychological constitutions 
– is fundamental to marketing in the B2C sector and con-

sumer research. A necessary condition here is the stabil-
ity or predictability of the personality traits, otherwise a 
cause-effect conclusion based on the user personality is not 
possible. Especially when other factors of the purchase de-
cision such as socio-economic variables or situational fac-
tors are equal or very similar, the individual dispositions of 
consumers can play a decisive role.

An important field of research in consumer behavior 
is also the reverse approach, namely the identification 
of personality traits from certain patterns of behavior. 
Youyou et al. (2015), Kosinski, Wang, Lakkaraju, and Les-
kovec (2016), and Kosinski, Stillwell, and Graepel (2013) 
have already shown that personality can be derived from 
the digital footprint of individuals. This research should 
be extended, for example with the evaluation of shopping 
baskets and the measurement of traits with validated short 
scales during analog shopping. In a further step, the re-
verse conclusion could then be investigated, that is, wheth-
er individuals with certain personality traits show similar 
shopping behavior. These studies should consider not only 
habitual low-interset purchases but also decisions about 
expensive consumer goods such as electric cars or energy 
efficiency measures for the home.

A question remains about the worldwide validity and 
comparability of results: there is a broad consensus in the 
scientific literature that the Big Five personality traits are 
similarly expressed around the world because they are in-
nate to people and remain largely stable as they progress 
(Parks-Leduc et al., 2015, p. 5). This contrasts them with, 
for example, Schwartz's basic human values (Cieciuch et 
al., 2015). These values are learned through culture, up-
bringing, and socialization and thus differ between cul-
tures and peoples (Parks & Guay, 2009, p. 676). Neverthe-
less, there is the possibility of cross-cultural differences 
in self-assessment. Terracciano et al. (2005) were able to 

Table 7 
Linear Regressions Linking Age to Double-Entry ICC (Standardized Scores)

4-year test interval 8-year test interval 12-year test interval
Intercept -1.070 [.243]*** -2.544 [.535]*** -3.595 [1.219]**
Age -.014 [.003]*** -.027 [.006]*** -.032[.013]*
Age3 2.8676E-7  [.000]* 6.2491E-7 [.000]** 6.1423E-7 [.000]
ln (Age) .557 [.098]*** 1.075 [.208]*** 1.401 [.462]**

Note: unstandardized coefficients are reported for double entry ICC scores for standardized values of individuals from 18 to 87 years; 

standard errors in parentheses; *** p<= .001, ** p<= .01, * p<=.05. Source: own elaboration.
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show that although there are differences in the assessment 
of personality traits of other nationalities, these differences 
were not reflected in the empirical study. It would be a 
challenging endeavor to continue to conduct nationwide 
representative studies such as the SOEP also in other cul-
tures to investigate whether the expressions differ from the 
American and European results. 

6. Conclusion6. Conclusion
This article aimed to narrow the research gap regard-

ing the stability of personality traits at the level of the in-
dividual. The present study offers an investigation of two 
stability indicators, using data from a representative Ger-
man sample with new insights for research and applied 
psychology and consumer behavior. Both the stability 
of an individual's traits and his or her (ipsative) profile 
stability show inverse U-shapes over the life course, with 
an increase in stability up to about age 40 and a plateau 
between ages 40 and 70. These results show that an indi-
vidual's personality traits not only remain relatively un-
changeable in adulthood but are also subject to systemic 
development, that is, they are not arbitrary. In the field 
of purchasing behavior research, these findings can be 
of great importance when dealing with a very narrowly 
defined target group with otherwise very similar param-
eters. This is the case, for example, with owners of photo-
voltaic systems who have to decide whether or not to buy 
an electricity storage system. However, further research is 
needed to verify the results on concrete use cases. These 
can be cross sectional as well as long-term studies. To the 
best of the author's knowledge, the few studies to date 
that have examined stability and change in the Big Five 
at the individual level have come from the European and 
American regions. Researchers from the rest of the world 
should feel encouraged to investigate this topic for their 
culture.
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