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Foreword

With science moving at the speed of light, research findings are produced at a rate never 

seen before.  Keeping up with the flow of information is one of the major challenges for 

researchers and professionals alike. In this new series, Springer offers a more direct route to 

important research for readers.  

Curating articles from a variety of journals, these volumes are organized along topical lines, 

reflecting key issues that impact the behavioral science field.  In the process we are providing 

exposure that exceeds the bounds of individual specialty publications that can enhance inter-

disciplinary inquiry. The series offers ground-breaking investigations representing material 

that has garnered substantial scientific attention.  

The high profile subjects cover a range of topics that span the entire field, chosen for their 

relevance and timeliness. It is hoped that making key issues more accessible in an organized 

framework will provide a rich resource in a fast-moving scientific environment. 

The Springer Behavioral and Health Sciences Books team is proud to introduce our new 

series, Key Topics in Behavioral Sciences. This collection features cutting-edge research from 

across our Behavioral Sciences journals program. Each volume features the top-cited and 

downloaded material from our research portfolio.  
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Abstract
The majority of college students experience financial stress, but not all experience it with the same frequency or intensity. 
Research suggests Black students experience a greater intensity of financial stress than their White peers do. This study 
revealed a link between perception of relative consumption and financial stress among 965 Black students at 52 predomi-
nantly White colleges and universities in the United States. The relative income hypothesis (RIH) literature offers potential 
mediators of financial stress. The findings have implications for families, college students, therapists, financial educators, 
and school administrators.

Keywords  Financial stress · Relative income hypothesis · College students · African American

Introduction

Given mounting higher education costs, many college stu-
dents experience financial stress. Greater than 70% of all 
college students express feeling stress from their current 
financial situation; and financial stress is likely to be more 
intense for Black students (Grable and Joo 2006; Heckman 
et al. 2014; Montalto et al. 2016; Williams et al. 1997). 
These findings are contrary to the broader psychological 
stress literature, which concludes that Blacks experience 
stress at equal or lower levels than Whites (Thoits 2010). 
As a source of stress, financial matters affect Blacks greater 
than does other stressors.

Stress is less about cause and effect and more about 
one’s perception of their ability to handle circumstances 
they encounter. Kasl (1984) defined stress as a perceived 
imbalance between a demand and the capability to handle 
the demand, particularly where failure to meet the demand 
has important perceived consequences. The basis of stress 
then is an individual’s perception of lacking control and/or 
predictability in a given situation (Britt et al. 2016; Koolhaas 
et al. 2011). The stimulus or event that threatens control and/

or predictability is the stressor, and stress is the reaction to 
the stressor (Koolhaas et al. 2011). Two potential stressors 
leading to financial stress are: (1) comparing one’s financial 
situation to the perceived financial situation of others, and 
(2) comparing one’s current financial situation to their own 
past financial status.

To understand the relationship between “keeping up with 
the Joneses” and financial stress, this study used the frame-
work of Duesenberry’s (1949) relative income hypothesis 
(RIH). Duesenberry’s RIH states that financial satisfaction is 
based on: (1) buying power compared to peer group, and (2) 
current purchasing power compared to past peak consump-
tion levels (Duesenberry 1949; Friedman 1957; McBride 
2001). Developing and maintaining networks of peers that 
provide emotional support can be a beneficial protection 
against stressors (Krycak et al. 2012), but individuals that 
compare their current situations to others and to their own 
pasts may actually be creating stressors through these two 
comparisons.

This study gauged financial stress through the lens of the 
RIH among Black students at 52 predominantly White col-
leges and universities in the United States (US). Specifi-
cally, does the RIH contribute to reported financial stress of 
Black college students? The hypothesis is that comparing 
consumption to peers and past levels of consumption will 
increase financial stress among Black college students.

This study adds to financial stress knowledge by: (1) 
by considering how key stressors in Montalto et al. (2016) 
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specifically impact Black students in the data, and (2) 
extending the dependent and independent variables in Mon-
talto et al. (2016) to more comprehensive indices rather 
than single item variables. Montalto et al. (2016) found 
racial differences persist in perceived relative consumption 
where Black students are more likely to self-report not hav-
ing enough money to do the same activities as their peers. 
However, they considered the entire population of students 
and did not relate racial differences in perceived relative 
consumption specifically to financial stress among Black 
students.

This connection is important to identify not only because 
of the impact of stress on overall wellbeing (Kasl 1984; 
McEwen 2000; Vauclair et al. 2014) and academic achieve-
ment (Fosnacht and Calderone 2017; Letkiewicz et al. 2014), 
but also because of the importance of cultural competence 
when clinicians and financial educators work with clients 
from diverse backgrounds. Thus, focusing on Black students 
is appropriate for many reasons. First, Black students tend 
to accumulate higher levels of student loan debt and have 
lower levels of savings and wealth (Addo et al. 2016; Britt 
et al. 2016; Jackson and Reynolds 2013; Scott-Clayton and 
Li 2016). Second, Black young adults from all socioeco-
nomic backgrounds face challenges with the labor market, 
mobility and economic security (Addo et al. 2016). Finally, 
Pew Center Research (2019) concludes that Blacks have dif-
ferent perceptions and views of advantage, disadvantage and 
equity in society (Horowitz et al. 2019). Black Americans 
are more likely to feel disadvantaged due to racism, multi-
generational oppression, implicit bias and discrimination, 
which may manifest as financial stress (Range et al. 2018; 
Wilkins et al. 2013).

Purpose

This study’s purpose was twofold. First, to explore the rela-
tionship between financial stress and the RIH among Black 
college students. Second, to discuss solutions from the 
RIH literature that may mitigate financial stress for Black 
students.

Methodology

Data

This study analyzed data from the 2014 National Student 
Financial Wellness Study (NSFWS), collected at The Ohio 
State University. Undergraduate students (N = 18,795) 
came from 52 participating 2-year public, 4-year public, 
and 4-year private, predominantly White, US colleges and 
universities. Participants took an online survey examining 

financial attitudes, practices, knowledge, and overall finan-
cial wellness. There were 965 students with a recorded racial 
status of Black.

Measures

The dependent variable was an index created from the 
mean of the following three questions. Respondents 
answered using a 4-point scale, from 1 = strongly disagree to 
4 = strongly agree. The single item questions were consistent 
with those used to measure financial stress in past research 
(Montalto et al. 2016; Prawitz et al. 2006; Thoits 2010).

•	 “I feel stressed about my personal finances in general,”
•	 “I worry about being able to pay my current monthly 

expenses,”
•	 “I worry about having enough money to pay for school.”

The independent variable of interest was an index created 
from the mean of the following two questions operational-
ized as proxies of the RIH. Respondents answered using 
a 4-point scale, from 1 = strongly disagree to 4 = strongly 
agree.

•	 “I have enough money to participate in most of the same 
activities as my peers do,”

•	 “I have enough money to participant in most activities 
that I enjoy.”

The covariates were age (coded “1” if traditional col-
lege age’18–23 years’ and “0” otherwise), gender, student’s 
employment status, mother’s college degree, father’s college 
degree, parents’ annual income, expected time until gradua-
tion, GPA, and school type.

Analysis

Prior to performing more complicated analyses, Spearman 
correlations were calculated to evaluate the relationships of 
the independent variables to the dependent variables. Spear-
man correlations are between − 1 and 1; the closer to − 1 or 
1, the stronger the relationship between the two variables. 
The multivariate analyses were done using a general linear 
model, with both continuous and categorical independent 
variables, and assumes normality of the outcome. The resid-
uals of the financial stress index were approximately bell-
shaped and symmetric; therefore, quite close to a normal 
distribution. The skewness (− 0.369, SE = 0.091) and kur-
tosis (0.233, SE = 0.181) were within the acceptable ranges 
(skewness is between − 1 and 1; kurtosis is between − 2 
and 2) for the assumption of normality (George and Mallery 
2010). Thus, based on visual examinations of the residuals 
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and rules of thumb for skewness and kurtosis, the residuals 
were acceptable normal.

To examine homogeneity, the data were broken down into 
10 equal groups according to the percentiles of the predicted 
values. An observation of the standard deviations and vari-
ances across the different groups showed that the ratio of the 
largest variance (0.7023) to the smallest variance (0.3138) 
was less than 3 which meets acceptable criteria for homo-
geneity (Dean et al. 1999). The general linear model was 
appropriate based on acceptable normality and homogeneity.

Results

The mean RIH index (2.55) for Black students was slightly 
greater than the median with 51% having enough money 
to do the same activities as peers and 59% having enough 
money to do activities they enjoy (Tables 1 and 2). The mean 
stress index for Black students was 2.86 with greater than 
70% feeling stress from finances in general and 60% worry-
ing about paying for monthly expenses and school (Tables 1 
and 2). Noteworthy was the expected time to complete 
degree with 40% needing extra time versus 6% expecting to 
finish early (Table 2).

From Table 3, the correlations of the stress to money 
variables among Black students were moderate to large (all 
between − 0.3 and − 0.5). The strongest correlation was 
between students worrying about paying monthly expenses 
and the overall RIH index (ρ = − 0.498). The weakest cor-
relation was between students worrying about paying for 
school and their ability to consume relative to their peer 
group (ρ = − 0.388). All of the correlations were negative 
and highly statistically significant (p < 0.001). This suggests 
as Black students perceive that their current financial status 
compares favorably to their peer group and past level of con-
sumption, the less stressed they are, and vice versa.

From Table 4, for each one-point increase on the RIH 
index, the stress index decreased by 0.462 points. The four 
significant categorical variables were age, gender, employ-
ment status, and expected time to graduation. Black students 
of traditional college age had a stress index score 0.168 

Table 1   Descriptive statistics

Mean SD Min Max Reliability

RIH index 2.55 0.848 1 4 0.878
Activities as peers 2.49 0.899 1 4
Activities I enjoy 2.60 0.885 1 4
Stress index 2.86 0.838 1 4 0.847
General stress 3.01 0.917 1 4
Pay monthly expenses 2.76 0.960 1 4
Pay for school 2.82 1.016 1 4

Table 2   Distributions of demographics (N = 965)

N %

Having enough money to do activities with peers
 Strongly disagree 143 14.9
 Disagree 323 33.8
 Agree 367 38.3
 Strongly agree 124 13.0

Having enough money to do activities one enjoys
 Strongly disagree 125 13.1
 Disagree 263 27.5
 Agree 433 45.3
 Strongly agree 134 14.0

General stress
 Strongly disagree 72 7.5
 Disagree 184 19.1
 Agree 370 38.4
 Strongly agree 337 35.0

Worry paying monthly expenses
 Strongly disagree 104 10.8
 Disagree 275 28.6
 Agree 332 34.5
 Strongly agree 250 26.0

Worry paying for school
 Strongly disagree 117 12.2
 Disagree 247 25.7
 Agree 290 30.1
 Strongly agree 308 32.0

Traditional age (18–23 years) 583 62.6
Male 236 24.6
Employment status
 Full-time 232 24.1
 Part-time 462 48.0
 Not employed 269 27.9

Mother has college education 273 28.4
Father has college education 248 25.9
Parents’ annual income
 < $40,000 272 28.5
 $40,000 to < $100,000 234 24.5
 $100,000 + 81 8.5
 Don’t know or prefer not to answer 378 38.5

Expected time to degree completion
 On time 436 49.5
 Extra time 355 40.3
 Early 51 5.8
 Other type of degree 38 4.3

GPA
 0.00 to 0.99 2 0.2
 1.00 to 1.99 14 1.7
 2.00 to 2.99 332 39.3
 3.00 to 3.99 467 55.3
 4.00 30 3.6

3Reprinted from the journal 1 3
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points higher on average than similar students of non-tra-
ditional college age. Black male students had a stress index 
score 0.145 points lower on average than similar Black 
female students. There was a statistically significant dif-
ference between those employed full-time and those not 
employed, with those who work full-time having an average 
stress index 0.236 points higher than similar unemployed 
students; p = 0.016.

An Analysis of Variance (ANOVA) tested between-
subjects effects for the stress index and the RIH index 
(Table 5). From this analysis, expected time to degree com-
pletion was significant in predicting financial stress (mean 
square = 1.977, F = 3.762, sig. = 0.011). A pairwise compari-
son (Table 6) found that Black students expecting to gradu-
ate early were significantly less likely to report financial 
stress than Black students needing extra time to complete 
their degree (Coef. =  − 0.334, SE = 0.121, p = 0.036).

Discussion and Conclusion

The results support the hypothesis that comparing con-
sumption to peers and past levels of consumption will 
increase financial stress among Black college students. 
The significance of the RIH index is consistent with Britt 
et al. (2016), Montalto et al. (2016) and Heckman et al. 
(2014) where the stressor, “not having enough money to 
participate in the same activities as peers,” was the largest 
significant predictor of all students (not only the Black 
students) feeling stress from finances. Similar to students 
of all races in Montalto et al. (2016), Black students feel 
stress from perceived differences in consumption levels 
between themselves and peers. The peer environment sig-
nificantly influenced feelings of financial stress among 
Black students. Consistent with Britt et al. (2016) and 
Cheung and Lucas (2016), Black students that perceive 
themselves to be worse off financially than peers are more 
likely to report feeling financial stress and vice versa. 
However, regardless of perception, students should realize 
that financial well-being often comes down to cash flow 
management, positive financial habits and seeking help 
when needed.

The significance of age is consistent with Montalto et al. 
(2016), where nontraditional age students were less likely to 
report financial stress. The significance of age is also con-
sistent with Sturgeon et al. (2014) whereby an individual’s 
stage in the lifecycle influences financial stress. This is 
even consistent with the broader stress literature where the 
occurrence of all stress tends to be higher in younger adults, 
lower during the middle age years, and higher again in older 

Table 2   (continued)

N %

Institution type
 4-Year public 657 68.1
 4-Year private 115 11.9
 2-Year public 193 20.0

Table 3   Spearman correlations 
of stress variables with money 
variables

Having enough money to do 
activities with peers

Having enough money to do 
activities one enjoys

RIH index

General stress
 Corr. Coef − 0.387 − 0.407 − 0.417
 Sig. (2-tailed)  < 0.001  < 0.001  < 0.001
 N 955 953 957

Worry paying monthly expenses
 Corr. Coef − 0.474 − 0.478 − 0.498
 Sig. (2-tailed)  < 0.001  < 0.001  < 0.001
 N 953 951 955

Worry paying for school
 Corr. Coef − 0.309 − 0.318 − 0.326
 Sig. (2-tailed)  < 0.001  < 0.001  < 0.001
 N 954 952 956

Stress index
 Corr. Coef − 0.452 − 0.465 − 0.479
 Sig. (2-tailed)  < 0.001  < 0.001  < 0.001
 N 952 950 954
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age (Thoits 2010). Britt et al. (2015) provides a potential 
explanation for this study’s findings in that freshmen may 
be managing their money for the first time, which causes 

higher levels of stress. However, as they gain more experi-
ence managing money it becomes less stressful.

In terms of gender, males are less likely to report financial 
stress than females. Previous studies have found women tend 
to care more than men about relative income and consump-
tion, so women experience more stress from comparative 
differences (Alpizar et al. 2005; Heckman et al. 2014; Mon-
talto et al. 2016). Alpizar et al. (2005) provide two possible 
explanations: (1) comparisons to others are more important 
to groups who experience discrimination and unfair treat-
ment, and (2) women tend to be more socially oriented and 
hence perceive things closely related to other people as 
important in life, including others’ consumption.

Employment status proved statistically significant in pre-
dicting stress from finances. It may be an indicator of socio-
economic status, where unemployed students do not need to 
work. In this case, the results would be consistent with Mon-
talto et al. (2016), where lower and middle socioeconomic 
status students were more likely to report financial stress. It 
is also consistent with the conclusion of Singh and Bhayana 
(2015) that increasing income helps ease financial pressure.

The findings are also significant in light of the social 
nature of consumption. Not having money to do the same 
activities as peers creates an environment of anxiety, inse-
curity and isolation, which are pathways to stress resulting 
from a lack of financial resources (Jones et al. 2004). In fact, 
the RIH may serve as a proxy for social rank and actually 
suggest that social status is a predictor of financial stress 
(Alvarez-Cuadrado and Van Long 2011; Boyce et al. 2010). 
Social comparison and inequality stemming from the RIH 
leads to perceived unfairness and lack of trust (Cheung and 
Lucas 2016), which weakens social capital and increases 
stress (Vauclair et al. 2014). In light of the negative social 
implications, many of the solutions include methods for 
changing the individual and institutional culture around 
financial well-being.

Solutions revolve around fostering a sense of community 
that is altruistic and non-consumerist. A key step towards 
finding that community may require students first redefine 
their peer reference group (Gerdtham and Johannesson 
2004; Kahneman et al. 2006). Increased social capital and a 
responsive social network may provide the support needed 
to mediate financial stress (Krycak et al. 2012; Sturgeon 

Table 4   GLM results: stress index of black students (N = 965)

Variable Coef Std. Err p-value Confidence 
interval

Lower Upper

Constant 3.777 0.314  < 0.001 3.161 4.392
RIH index − 0.462 0.033  < 0.001 − 0.527 − 0.396
Traditional age 

18–23
0.168 0.072 0.021 0.025 0.310

Male − 0.145 0.063 0.022 − 0.269 − 0.021
Employment status (not employed)
 Full-time 0.236 0.084 0.005 0.070 0.401
 Part-time 0.133 0.066 0.044 0.003 0.262

Mother’s education (don’t know)
 No college degree − 0.139 0.248 0.574 − 0.627 0.348
 College degree − 0.199 0.252 0.430 − 0.695 0.296

Father’s education (don’t know)
 No college degree − 0.116 0.099 0.242 − 0.310 0.078
 College degree − 0.138 0.110 0.210 − 0.354 0.078

Parent’s annual income (prefer not to say)
 < $40,000 − 0.065 0.098 0.509 − 0.257 0.127
 $40,000 

to < $100,000
0.055 0.101 0.586 − 0.143 0.253

 $100,000 +  0.129 0.127 0.310 − 0.120 0.378
 Don’t know − 0.005 0.099 0.956 − 0.200 0.189

Expected time to complete degree (non− degree seeking)
 On time 0.088 0.149 0.554 − 0.204 0.380
 Needs extra time 0.230 0.148 0.120 − 0.060 0.521
 Early − 0.103 0.180 0.566 − 0.457 0.250

GPA (4.00)
 0.00 to 0.99 0.669 0.536 0.212 − 0.383 1.722
 1.00 to 1.99 − 0.067 0.246 0.785 − 0.550 0.416
 2.00 to 2.99 0.178 0.151 0.241 − 0.119 0.475
 3.00 to 3.99 0.057 0.148 0.701 − 0.233 0.347

Institution type (2-year)
 4-Year public 0.147 0.078 0.059 − 0.006 0.300
 4-Year private 0.155 0.113 0.170 − 0.066 0.377
 Adjusted 

R-squared
0.251

Table 5   Results of model for 
overall stress index with RIH 
index: tests of between-subjects 
effects

Source Type III Sum of 
squares

df Mean square F Sig Partial eta 
squared

RIH index 100.200 1 100.200 190.709 0.000 0.214
Traditional age 2.817 1 2.817 5.362 0.021 0.008
Gender 2.767 1 2.767 5.265 0.022 0.007
Employment status 4.394 2 2.197 4.182 0.016 0.012
Time to graduate 5.930 3 1.977 3.762 0.011 0.016
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et al. 2014). Volunteering is a potential method for students 
to expand one’s peer group (Putnam 2000; Coleman 1988; 
Vauclair et al. 2014). Through volunteering, students con-
nect with others who value time as a gift equal to that of 
monetary or material goods. Students may also witness peo-
ple whose lives are far more challenging than their own, 
giving them a sense of perspective on their stressors. Besides 
volunteering, social groups with a financial orientation may 
be of help. Groups such as freedom in retiring early (FIRE), 
which values financial savviness and discourages excessive 
spending, may reduce financial stress.

Students may also benefit from support through profes-
sional financial coaching, counseling, planning, therapy, 
and peer-to-peer financial coaching that offers reminders 
of positive financial behaviors (Graves and Savage 2015; 
Klontz et al. 2016; Lim et al. 2014; Shaulskiy et al. 2015; 
White and Heckman 2016). High school programs such as 
the National Endowment for Financial Education’s (NEFE) 
High School Financial Planning Program®, campus peer-
to-peer programs such as PowerCat at Kansas State Univer-
sity and Red to Black at Texas Tech University, and student 
financial wellness centers similar to those at University of 
Missouri and Utah Valley University, may encourage better 
financial behaviors, such as budgeting and saving that lessen 
the adverse impact of financial comparisons.

To address the significance of time to degree, families 
should consider opportunities for students to earn college 
credit while still in high school. Career counseling may also 
help students decide on career paths and maintain focus 
through college to minimize major changes and the need for 
extra time to graduate. Universities can focus on programs 
and policies that help students avoid academic disruption 
and stay on track to graduate on-time or early. Currently, 
the average time to degree completion for all students is 

approximately 6 years. Only 5% of all students complete 
associate degrees in 2 years and 19% of all students complete 
bachelor’s degrees in 4 years. Financial and academic sup-
port designed to promote pushing graduation times back to 
2 years and 4 years should help Black students experience 
less financial stress.

Other potential solutions relate to healthier financial and 
work habits. The desire to match peers’ perceived finan-
cial success may lead students to overwork, overconsume, 
and undersave (Alvarez-Cuadrado and Van Long 2011; 
Kockesen 2008). Therefore, automating savings may be 
beneficial in helping students maintain a healthy balance 
between hours worked, consumption and saving. Addition-
ally, financial aid and student affairs organizations promot-
ing a consistent message on campus that consuming more 
now means consuming less in the future may help foster 
savvier saving habits.

Ultimately, the RIH is about the perceptions of inequal-
ity and inequity. College is a time where students typically 
meet more people that are diverse and may interact with a 
wealthier peer group for the first time. While families have 
little control over wealth gaps and systemic inequality, fami-
lies are able to utilize the solutions presented here along 
with other research on this topic to help guide the financial 
wellbeing of Black students.

Increasing the overall wellbeing of the community (U.S. 
campuses) does little to address the relative impact on stu-
dents though. Universities should consider policies and 
programs aimed at closing the gap in the relative level of 
consumption such that students feel they have the resources 
to participate in activities that do not break their budget 
while on campus and are able to maintain a lifestyle con-
sistent with their peers (Boyce et al. 2010; McBride 2001). 
For example, the University of Georgia is promoting “no 

Table 6   Results of model for overall stress index with RIH index: effect of time to graduate pairwise comparisons

(I) Time to graduate (J) Time to graduate Mean difference
(I–J)

Std. error Sig 95% Confidence interval for dif-
ference

Lower bound Upper bound

On time Extra time − 0.142 0.061 0.122 − 0.304 0.020
Early 0.191 0.120 0.671 − 0.127 0.509
Other type of degree 0.088 0.149 1.000 − 0.305 0.481

Extra time On time 0.142 0.061 0.122 − 0.020 0.304
Early 0.334 0.121 0.036 0.013 0.654
Other type of degree 0.230 0.148 0.720 − 0.161 0.622

Early On time − 0.191 0.120 0.671 − 0.509 0.127
Extra time − 0.334 0.121 0.036 − 0.654 − 0.013
Other type of degree − 0.103 0.180 1.000 − 0.580 0.373

Other type of degree On time − 0.088 0.149 1.000 − 0.481 0.305
Extra time − 0.230 0.148 0.720 − 0.622 0.161
Early 0.103 0.180 1.000 − 0.373 0.580
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additional costs” courses aimed at fighting the increasing 
costs of college and keeping more financial resources in pos-
session of students and families.

Research has posited that perceived relative income is as 
important as the absolute level of income when it comes to 
financial satisfaction (Cheung and Lucas 2016). To relieve 
stress related to the RIH, individuals should focus on an 
income framework where financial decisions involve abso-
lute levels of income rather than perception (Boyce et al. 
2010).

Clinical Implications

When working with Black clients (students), therapists 
should keep in mind that residual effects of slavery, multi-
generational oppression, and a history of mistreatment has 
created cultural mistrust among Blacks which may manifest 
as a mistrust of therapists and clinicians (Horowitz et al. 
2019; Wilkins et al. 2013). Therefore, culturally responsive 
practices are necessary when helping to pinpoint origins and 
objects of comparisons, and helping to identify a positive 
support network among peers, professionals and campus 
resources. It is also important for therapists to help Black 
students maintain optimism about their financial future by 
emphasizing that short-term investment in their academic 
achievement will lead to long-term returns on these invest-
ments in the form of future earnings (Fosnacht and Calde-
rone 2017).

Marriage and family therapists should consider cross 
training in financial therapy. The Financial Therapy Asso-
ciation offers the Certified Financial Therapist-I™ (CFT-
I™) designation designed for mental health professionals to 
acquire the financial and fiduciary skills necessary to assist 
clients with issues related to money. Financial stress can 
lead to adverse short-term decision-making (Fosnacht and 
Calderone 2017). Financial therapy can encourage healthy 
short-term behaviors, such as reducing expenses, saving, not 
overworking and making good investments that often lead 
to long-term well-being.

Study Limitations

Limitations of this study include the large percentage of 
female students (75%), absence of Historically Black Col-
leges and Universities represented in the data, and the defi-
nition of “peer group.” Given the results, additional sup-
port for women is appropriate since Black women tend to 
be more susceptible to financial stress. Furthermore, there 
are conflicting conclusions on who are “peer groups” in the 
relative income hypothesis (Alpizar et al. 2005). Some cat-
egorize by age, education and demographic backgrounds 

(Frank 1985), others by geographic area (Alvarez-Cuadrado 
and Long 2011), and others consider peers as those only in 
higher income levels (Boyce et al. 2010). Finally, the data 
does not reveal if the students are receiving any therapy to 
cope with stress.

Future Research

Additional research is needed on this topic. First, qualita-
tive research would provide more insight into stressors for 
Black students. Given the importance of the topic, allowing 
individuals to talk about their feelings would provide a more 
in-depth understanding of financial stress for Black students. 
Second, research on institutional policies to close income 
and wealth gaps will also provide additional knowledge on 
interventions for financial stress resulting from perceived 
inequality.

Funding  The Robert Woods Johnson Foundation (Grant No. 74737) 
provided funding for this study. The author is independent of the 
funders.
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Abstract
Luxury consumption is an appealing topic among researchers from the disciplines of psychology and marketing. Although past
research on luxury consumption has provided a number of measurement tools to measure brand luxuriousness, attitudes toward the
concept of luxury, perceptions of luxury, and prestige shopping preference, researchers lack a scale that measures the luxury
consumption tendency using a consumer-centric approach. To this end, this paper introduces the luxury consumption tendency
scale, which was produced following the conceptualization of the luxury consumption tendency. Across three studies (total N =
1428), we developed an 18-item luxury consumption tendency scale that consisted of five dimensions. In Study 1, we conducted
exploratory survey research of 11 Turkish Ph.D. students, and then, exploratory factor analysis was performed with the survey data
collected from 520 Turkish undergraduate students. In Study 2, confirmatory factor analysis was performed on the survey data
collected from 808 Turkish adults. In Study 3, we tested the validity performance of the luxury consumption tendency scale
through a between-subjects experimental design in which 100 U.S. adults were randomly assigned to one of two conditions: a low-
construal level condition and a high-construal level condition. The following results were determined across the three studies: the
content, concurrent, convergent, discriminant, and nomological validity performances were established through descriptive (Study
1), cross-sectional (Study 2), and experimental (Study 3) designs. Additionally, the luxury consumption tendency was found to be
positively associated with conspicuous consumption and status consumption. Furthermore, we demonstrated that as the construal
level increases, so does the luxury consumption tendency.

Keywords Construal level . Luxury consumption . Luxury consumption tendency . Luxury consumption tendency scale . Scale
development

The concept of luxury dates back to Adam Smith (1776) who
divided consumption into subcategories, namely, the catego-
ries of necessary, basic, affluent, and luxury. Compared to the
eighteenth century, needless to say, more attention has been

paid to luxury consumption in society because of better living
conditions. Poor living conditions have largely been
surpassed. Put more simply, individuals can easily obtain vital
products (e.g., water, cloth) in their daily lives. Over the years,
individuals’ attention has been shifted from basic products to
luxury products because of their desire to construct and pres-
ent the self. People are defining their ‘selves’ using their pos-
sessions so that possessions are the extensions of each per-
son’s self (Belk 1988). Luxury consumption is one of the
prevalent practices of contemporary individuals used to ex-
tend their selves. Expenditures of consumers for luxury prod-
ucts increased by 50% between 1994 and 2004, while expen-
ditures for non-luxury products increased by 7% (Keane and
McMillan 2004). Additionally, luxury brands had a total mar-
ket value of 263 billion US dollars globally in 2007 (Verdict
2007). Furthermore, luxury brands have been evaluated as the
fastest growing and most profitable business sector over the
last ten years (Han et al. 2010).
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As mentioned above, luxury consumption is a salient topic
among consumers. This situation has resulted in the concept of
luxury consumption drawing the attention of researchers, es-
pecially from the fields of marketing (Dubois and Duquesne
1993; Kastanakis and Balabanis 2014; Sung et al. 2015;
Wiedmann et al. 2009; Wilcox et al. 2009; Wong and Ahuvia
1998). Past research on luxury has provided a number of dif-
ferent approaches toward the concept of luxury. To compre-
hend this cumulative knowledge, past research in the literature
can be divided into three subtypes. First, a number of studies
have examined how consumers perceive luxury brands
(Kapferer 1998; Sung et al. 2015; Vigneron and Johnson
2004). To this end, these studies have benefited from the use
of scales, which mainly focus on the measurement of the attri-
butes of luxury brands. Specifically, Kapferer (1998) devel-
oped a nine-item scale in which participants rated the degree
to which a specific brand has luxury attributes. Additionally,
Vigneron and Johnson (2004) developed the brand luxury in-
dex (BLI). Simply put, the BLI measures the perceived luxuri-
ousness of a specific brand. Past research within this first liter-
ature subtype has used these two scales since these scales focus
on measurement regarding a specific brand. Second, there is
another literature subtype that has examined consumers’ atti-
tudes and perceptions toward the concept luxury (Dubois and
Laurent 1994; Dubois et al. 2001; Hansen and Wänke 2011;
Hennigs et al. 2012; Nelissen and Meijers 2011; Shukla and
Purani 2012). To this end, Dubois and Laurent (1994) devel-
oped attitudes toward the concept of luxury, whereas Dubois
et al. (2001) developed a scale to measure individuals’ percep-
tions of luxury. Past research in this second literature subtype
mainly used these two scales since these scales specifically
measure the concept of luxury from the consumers’ points of
view. Third, a great number of past studies have focused on
examining the motivations, antecedents, and consequences of
purchasing luxury goods (Amatulli andGuido 2011; Husic and
Cicic 2009; Kastanakis and Balabanis 2012; Kastanakis and
Balabanis 2014; Vigneron and Johnson 1999). In this literature
subtype, researchers used a prestige shopping preference scale
(PRECON; Deeter-Schmelz et al. 2000) and a single-item,
which was specifically designed to examine the purchasing
of luxury goods. However, PRECON is limited to clothes con-
sumption, and thus, it provides only a limited understanding.

As it can be inferred from above, past studies have contrib-
uted to our understanding of luxury consumption. However,
the tendency toward luxury consumption has yet to be exam-
ined in the current paper. Notably, this paper is a first attempt
to understand the luxury consumption tendency as a trait.
Furthermore, across three studies, a luxury consumption ten-
dency scale was developed in this paper. The luxury consump-
tion tendency scale developed in this paper is distinct from the
past measures of luxury consumption mentioned in the previ-
ous paragraph. Particularly, this luxury consumption tendency
scale measures participants’ tendencies toward luxury

consumption as a trait; past scales have not provided a trait-
based approach toward luxury consumption.

To accomplish our research objective, we proposed five
dimensions for the luxury consumption tendency, drawing on
past research in the literature discussing luxury followed by the
definition of the luxury consumption tendency. Subsequently,
we developed a luxury consumption tendency scale based on
our theoretical framework.

Luxury Consumption Tendency

Living our lives without consumption is almost impossible
(Richins 1994). People consume throughout their lives, which
makes sending messages to other people in society possible. It
is even possible to develop an opinion about individuals by mon-
itoring their consumption tendencies. Let us suppose, for exam-
ple, that a person who regularly shops at Whole Foods Market
would probably be evaluated as either a person who makes good
money or a person who cares about food quality. At the same
time, a personwho regularlywears the same shirt would probably
be evaluated as either a person who does not make good money
or a person who is humble. Thus, what we consume provides
clues about ourselves. Possessions that we own are an important
part of the self (Belk 1988). People consume not only to fulfill
their physiological needs but also to create their selves and to
establish their roles in society (Chaudhuri and Majumdar 2006).

Luxury consumption is a consumption style that people
might anticipate has some benefits. By engaging in luxury
consumption, people can gain social advantages through fol-
lowing the consumption patterns of the social class of which
they desire to be a part of (Kastanakis and Balabanis 2012).
Given that the transition between social classes has become
easier in today’s modern society of consumption, the intensity
of this desire cannot be ignored. Current societies have
become ‘societies without classes’ (Kapferer and Bastien
2009), encouraging people to engage in luxury consumption.
In other words, luxury consumption is no longer thought of as a
consumption practice that belongs to a particular social class
(Yeoman 2011). It could be argued that the easier the transitions
between social classes are, the higher the possibility is that the
consumption of luxury products will be evaluated as appealing.

People can obtain social and psychological benefits through
luxury consumption practices (Shukla 2011); therefore, a com-
prehensive understanding of luxury consumption can be possi-
ble with psychological theories. The tend and befriend theory
(Taylor 2012), which provides a framework to understanding
luxury consumption, is one of these theories. According to the
tend and befriend theory (Taylor 2012), when one is socially
isolated or is under conditions of threat, the person seeks to
affiliate himself/herself with others for protection and comfort.
Luxury consumption practices are actions that provide social
acceptance from social groups (Wang et al. 2012); as such,
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when people are socially isolated or excluded by others, they
might want to engage in luxury consumption to obtain social
acceptance from others who regularly perform luxury con-
sumption. This social acceptance might eliminate the previous
social threat of social exclusion. Consistent with this view, a
recent study showed that conspicuous consumption can help
individuals overcome feelings of social rejection (Wan et al.
2014). To sum up, the tend and befriend theory (Taylor 2012)
could potentially offer propositions and understanding about
why social exclusion and luxury consumption are related.

On the other hand, the compensatory control theory (Kay
et al. 2009) can provide reasons as to why luxury consumption
is desired following a lack of power and deprivation of per-
sonal control (Rucker and Galinsky 2008). The compensatory
control theory posits that people compensate for their lack of
personal control by enhancing an external source of control
(Alper and Sumer 2017). Past research has found that the
external source of control can be a belief in a controlling
God (Kay et al. 2010a), endorsing the controlling capacity
of the government (Kay et al. 2010b), identification with a
national culture (Shepherd et al. 2011), or system justification
(Kay and Friesen 2011). We believe that luxury consumption
could be another external source of control that people en-
hance when they experience a deprivation of personal control.
Because luxury products and services have the potential to
provide social power to their owners (Rucker and Galinsky
2008) and since people intrinsically tend to perform luxury
consumption as a response to this deprivation of personal
control. It could, therefore, be inferred that people with low
self-control tend to buy luxury products and services
(Baumeister 2002) since they are deprived of personal control
or are experiencing a lack of power. In summary, luxury con-
sumption is a way of obtaining social power that people desire
to compensate for their deprivation of personal control.

Luxury is about prestige and symbols, which are abstract
concepts. Thus, it is possible to defend the notion that luxury
has a mainly abstract (e.g., prestige, symbols) nature. The
construal level theory (Trope and Liberman 2010) can offer
an understanding of the abstract nature of the concept of lux-
ury since the theory posits that people can have either a mainly
abstract mindset (high-construal level) or a concrete mindset
(low-construal level). People with high construal levels tend
to focus on the abstract and central part of phenomena, where-
as people with low construal levels tend to focus on the con-
crete details of phenomena. Therefore, we contend that people
with high-construal levels are more interested in luxury con-
sumption than people with low-construal levels are. Construal
levels are not only trait variable but also can be manipulated
momentarily. In particular, why-oriented questions (questions
beginning with why) increase people’s construal levels,
whereas how-oriented questions (questions beginning with
how) decrease people’s construal levels (Liberman et al.
2007b). Bymanipulating people with why-oriented questions,

which increase construal levels, people might be motivated
toward luxury consumption.

The phenomenon of luxury consumption has drawn re-
markable attention from researchers of consumer behavior.
However, their attempts at understanding luxury consumption
have been mainly restricted to brand-oriented and concept-
oriented approaches. Put more simply, a great deal of previous
research has focused on how consumers perceive brand
luxuriousness (Hansen and Wänke 2011; Vigneron and
Johnson 2004), what makes a brand considered luxury
(Kapferer 1998), how big consumers’ attitudes toward the
concept of luxury are (Dubois et al. 2001), what the anteced-
ents and consequences of luxury consumption are
(Amatulli and Guido 2011; Husic and Cicic 2009;
Kastanakis and Balabanis 2011), and what kind of personality
the luxury brands have (Sung et al. 2015). Therefore, past
research on luxury consumption has failed to evaluate luxury
consumption as a trait of the consumer and, thus, the literature
lacks in evaluating luxury consumption from a consumer-
centric approach.

To evaluate luxury consumption with a consumer-centric
approach, we first introduced the concept of luxury consump-
tion tendency. We defined the luxury consumption tendency as
‘the extent of an individual’s tendency toward the consumption
of unique and expensive products/services, with their symbolic
meanings that are arbitrarily desired for some reason such as
to send a message to his/her surroundings, to display owned
status to others, to promote the self, to render the self as
distinct from its surroundings and to move toward higher so-
cial classes’. As can be concluded from the above definition,
we evaluate the luxury consumption tendency as a trait of the
consumer. This approach is consistent with past research prac-
tices on an array of different types of consumption, in which
researchers evaluated specific consumption practices as traits
(Chaudhuri et al. 2011; Eastman et al. 1999). Surprisingly,
luxury consumption tendency has yet to be defined and exam-
ined in the current literature. Although cultural orientation
(Wong and Ahuvia 1998), the goals of consumers (Escalas
and Bettman 2003), and in-store environments (Sung et al.
2015) shape luxury consumption, we believe that consumers
have an intrinsic tendency toward luxury consumption.
Indeed, we claim that low-income consumers could have
higher luxury consumption tendencies since this intrinsic ten-
dency is independent from an extrinsic reality (income level).

To summarize, the luxury consumption tendency is a trait
that has an intrinsic tendency toward luxury consumption.

Dimensions of Luxury Consumption
Tendency

To recall, the current study proposes that the luxury consump-
tion tendency is a trait variable. However, this proposition
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does not emphasize that luxury consumption cannot be shaped
by situational factors. We accept that luxury is shaped
by both trait and situational conditions. At the same
time, we believe that situational conditions are a boundary
condition for the trait nature of the luxury consumption ten-
dency. Furthermore, to draw the boundaries of the scale de-
veloped in the current paper, we prefer to examine the luxury
consumption tendency as a trait variable. This approach has
consistencies with past research on scale development.
Particularly, the status consumption tendency scale (Eastman
et al. 1999) and the conspicuous consumption tendency scale
(Chaudhuri et al. 2011) were developed with this approach,
which evaluated the constructs as trait variables, as we do in
this paper.

In the current paper, the luxury consumption tendency is
evaluated as a multidimensional construct. Drawing on past
work on luxury consumption, we segmented the luxury con-
sumption tendency into the following sections.

Uniqueness

People might use brands to shape their selves (Belk 1988).
Luxury brands provide special benefits to individuals in terms
of expressing their ideal selves (Dubois and Laurent 1994; Gil
et al. 2012). One of these special benefits is the feeling that the
self is unique. Uniqueness appears to be one of the values
provided to consumers through luxury products (Kapferer
1997; Ruvio 2008). Therefore, luxury products are designed
with a focus on perfection (Vigneron and Johnson 1999).

Luxury consumption is a special kind of prestige-seeking
consumer behavior since prestige is a feature of the concept of
luxury. Past research on prestige-seeking consumer behavior
has demonstrated that uniqueness, or snobbiness, is one mo-
tivation of prestige-seeking consumption (Vigneron and
Johnson 1999), indicating that the feeling of uniqueness mo-
tivates consumers to buy luxury products. Uniqueness also
provides benefits pertaining to self-enhancement. Consumers
may want to increase their self-esteem to reduce the discrep-
ancy between their current self and their ideal self. To this end,
a luxury brand can serve this purpose. Put more simply, self-
enhancement goals motivate consumers to buy luxury brands
(Escalas and Bettman 2003).

Uniqueness is also what makes brands luxurious. Luxury
brands can be described using two perceptions, namely,
personal-oriented perceptions and non-personal oriented per-
ceptions. Under the non-personal oriented perception,
Vigneron and Johnson (2004) proposed the uniqueness
factor. On the other hand, Wiedmann et al. (2009) claimed that
uniqueness is one of the luxury values since consumers aim to
feel exclusivity through owning luxury products. Furthermore,
uniqueness could be considered a need that is met through
luxury consumption (Tian et al. 2001). Particularly, the unique-
ness dimension of the luxury consumption tendency makes it

possible to understand the snob nature of luxury consumption
(Kastanakis and Balabanis 2014).

Luxury consumption plays an important role in helping
individuals to make their selves unique and to reach their ideal
selves. This motivation is imposed upon consumers through
advertisements in today’s modern consumption societies
(Belk and Pollay 1985). Given that individuals engage in lux-
ury consumption with the aim of differentiating themselves
from the rest of the society that they do not want to be similar
to, it is probably safe to say that uniqueness is one of the
dimensions of the luxury consumption tendency. Moreover,
uniqueness is a value that consumers obtain through the con-
sumption of luxury brands that is driven by their luxury con-
sumption tendencies (Wiedmann et al. 2009).

Expensiveness

Luxury products and services are both relatively more expen-
sive than basic products and services (Dubois and Duquesne
1993). The primary reason for this cost difference is that lux-
ury products are designed with a focus on being both
hedonic and perfect rather than being affordable (Vigneron
and Johnson 1999). It is also known that people pay
higher prices for luxury brands that offer prestige to
impress their surroundings (Mason 1981). On the other
hand, it is also possible to infer that luxury products should be
expensive because individuals with higher incomes have a
high tendency to buy luxury products and services (Dubois
and Duquesne 1993).

The expensive nature of luxury products and services can
provide an explanation for the self-protection benefits of lux-
ury consumption. Self-protection is one of the functions of the
luxury consumption tendency (Escalas and Bettman 2003),
and expensiveness prevents consumers from obtaining luxury
products and services easily. This prevention provides self-
protection for consumers who regularly buy luxury products
and services. Furthermore, expensiveness is frequently asso-
ciated with quality. Put more simply, expensiveness creates a
sense of high quality, which is one of the attributes of luxury
products and services (Vigneron and Johnson 2004).
Moreover, exploratory past research on luxury attitudes
showed that consumers perceive luxury as referring to expen-
sive commodities (Dubois et al. 2001).

Luxury products and services are inevitably expensive
(Nueno and Quelch 1998), such that expensiveness should
be a dimension of the luxury consumption tendency. Luxury
goods provide a feeling of being different from others, that is,
the brands with high prices provide this feeling (Dubois et al.
2001). Expensive luxury products can also send subtle signals
to consumers. Although these signals are hardly identifiable,
consumers are able to notice them (Berger and Heath 2007).
This communication through subtle signals is somewhat sim-
ilar to coded communication, such as the Morse alphabet.
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Consumers evaluate brands with high price tags as luxury
products (Wiedmann et al. 2009); thus, expensiveness is a
remarkable part of the luxury consumption process. In addi-
tion, consumers see luxury goods as costly signals
(Griskevicius et al. 2007). Consistent with the above, it is
probably safe to say that expensiveness has become an almost
mandatory characteristic for a product to be classified as a
luxury product. Therefore, we propose that expensiveness is
another dimension of the luxury consumption tendency.

Symbolic Meaning

Broadly speaking, people purchase luxury products for their
hedonic rewards (Bian and Forsythe 2012). Additionally,
many people utilize the social meanings and signs of luxury
brands (Han et al. 2010). In today’s contemporary world,
products and services are referenced with their symbolic
meanings rather than their physical details (Levy 1959). It is
probably safe to argue that luxury products and services carry
more symbolic meanings than basic products and services do.
Thus, the origin of luxury consumption is saturated in terms of
symbolic meaning (Dubois and Laurent 1994). An individual
may express his/her ideal self through the luxury consumption
process. Similarly, Vickers and Renand (2003) referred to lux-
ury products as a symbol of personal social identity.

One of the salient motivations of luxury consumption is the
hedonistic and symbolic meaning of luxury products
(Vigneron and Johnson 1999). That is, luxury products and
services are designed by emphasizing their symbolic benefits.
The symbolic meanings of luxury brands are intangible utili-
ties that feed consumers who are pursuing symbolic gains.
Consumers can convey symbolic messages through owning
luxury products and services. In a sense, conveying these
symbolic messages could be a need for people from high
social classes. This situation could be interpreted as hedonism,
which is evaluated as one of the personally-oriented motiva-
tions of luxury consumption (Vigneron and Johnson 2004).
The hedonistic nature of luxury consumption reveals con-
sumers’ hedonic pleasures. Consumers’ hedonic pleasures
might signal their social class such that consumers could di-
verge themselves from others through their specific hedonic
pleasures. Indeed, these hedonic pleasures would meet hedon-
ic needs. Past research on luxury value has claimed that he-
donic value is a dimension of the luxury value (Wiedmann
et al. 2009) that is proposed by luxury products and services.

The hedonic pleasures of consumers collectively create the
concept of fashion. Fashion is also one of the central motiva-
tions of luxury consumption (Husic and Cicic 2009). By fol-
lowing a specific fashion trend, consumers are able to define
themselves in line with their desired social classes. Broadly
speaking, the burden of social class is produced by symbolic
practices rather than physical practices (Bourdieu 1984).
Furthermore, these symbolic practices lead to self-fulfillment,

which is one of the hidden determinants of luxury consump-
tion (Amatulli and Guido 2011).

Accordingly, it is not possible to have luxury products and
services without symbolic meanings. Additionally, examining
the luxury consumption tendency without taking symbolic
motivations into account would be inappropriate. Therefore,
we propose that the luxury consumption tendency should be
conceptualized with a symbolic meaning dimension.

Arbitrary Desire

Sekora (1977: 23) defines luxury as Bsomething that is not
needed^. Meanwhile, Webster ( 2002) defines it as Bnon-essen-
tial items or services that contribute to luxurious living; an
indulgence or convenience beyond the indispensable
minimum^. The definitions above collectively emphasize the
arbitrary nature of luxury. The lack of need is an element that is
associated with luxury (Berthon et al. 2009). The concept of
need should be examined in two different ways. First, physical
need focuses on the survival process of human beings, and thus,
it is not related to luxury consumption. In contrast, social need
focuses on social capital, which can assure people’s social be-
longings. For instance, if a person is a member of a higher
social class, purchasing luxury goods would be a social need.
From the point of view of social need, luxury would be con-
sidered as a kind of need. Luxury has a meaning that does not
include the concept of necessity and that can be associated with
lavishness. Engaging in luxury consumption is not a necessary
action for pursuing a physical life for any social classes within
the society. It is known that luxury products are purchased to
satisfy a symbolic appetite rather than to fulfill a functional
need (Darian 1998). For example, purchasing luxury brands
for children is one of the salient strategies among families that
is used to exhibit their financial status (Husic and Cicic 2009).
Owning luxury brands may have different meanings for differ-
ent individuals from different social classes. Social classes each
have their own internal cultural patterns/values such that they
may affect the tendency to purchase luxury products and ser-
vices (Dubois and Duquesne 1993). However, although luxury
is a major aspect of today’s modern consumption society, lux-
ury consumption does not satisfy an obligatory functional need.
It is obvious that luxury consumption is desired because it
allows movement up the social class ladder and across vague
social class borders.

The arbitrary nature of luxury consumption focuses on its
social side. Needless to say, luxury consumption is shaped by
social motivation (Vigneron and Johnson 1999). Social moti-
vations of luxury consumption include the transition between
social classes through luxury consumption. Society consists of
social stratifications or social classes, in which people can
transfer among them. Luxury consumption is one of the prac-
tices used to achieve this transition. A consumer’s desire to
move toward higher social classes in order for their selves to
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benefit from the desired image of the higher social class. In
particular, consumers have a personal orientation toward
belonging to a desired social group or class. To this
end, consumers purchase luxury brands (Tsai 2005).
That is, consumers would prefer to shop in a mall, which is
preferred by consumers from the desired social class (Husic
and Cicic 2009).

A recent research on luxury value posited that hedonic
value is a dimension of luxury value (Wiedmann et al.
2009). Hedonic value focuses on hedonic utilities rather than
on functional utilities. Hedonic utilities meet arbitrary desires,
whereas functional utilities meet necessary needs. That is,
luxury consumption has attributes that stem from the arbitrary
desires of consumers. For the majority of people from an array
of different social classes, luxury consumption is not a phys-
ical need but is rather a social need. This social need has an
arbitrary nature. People can survive without meeting social
needs; however, they frequently desire to engage in luxury
consumption. This desire reveals the arbitrary desire aspect
of the luxury consumption tendency. Put more simply, luxury
consumption mainly stems from desires and social needs in-
stead of from physical needs. Therefore, examining the luxury
consumption tendency without taking arbitrary desires into
account would make the analysis deficient.

Belonging to an Exclusive Minority

Kapferer (1998) proposed that luxury brands belong to the
minority due to their nature. However, luxury brands do not
cover only the highest social class. In other words, the idea
that luxury brands no longer belong to an exclusive minority
has been defended bymany researchers (Kapferer and Bastien
2009; Yeoman 2011). The reason for this contradiction is
thought to be due to society evolving toward being a society
of consumption (Ritzer 1983). With the advent of shopping
malls, the vertical bazaars of modernity, the aims of brands
regarding the maximization of their profit through stock turn-
over and sales volume have reflected the consumption habits
of the consumers (Kose 2009). Luxury brands have tried to
adapt this new marketing strategy through their advertise-
ments in a way that widens their target consumers in terms
of social classes. The ideal self that is represented in the ad-
vertisements tempt the consumers. Broadly speaking, these
advertisements emphasize that the path to reach the ideal self
involves owning luxury products or services. Transitions be-
tween the social classes are also possible with luxury con-
sumption (Belk and Pollay 1985). Nevertheless, although
the democratization of luxury has started to occur (Kapferer
2006), luxury consumption is still a prevalent strategy used to
become part of an exclusive minority.

Intrinsically, people need to belong (Baumeister and Leary
1995). This intrinsic need might stem from an evolutionary or
an identity-related reason. The evolutionary reason refers to

the situation in which nature forces human beings to be a part
of a gathering to increase the probability of staying alive since
cooperation is an essential part of human history. On the other
hand, the identity-related reason refers the idea that people
extend themselves (Belk 1988); thus, a group could provide
a good ground to achieve this. Put another way, people
extend themselves through the groups to which they
belong. Their group would be based on the proximity of
blood, leisure preferences, or consumption practices. That is,
a consumer would desire to be a part of a group through their
luxury consumption practices.

Luxury consumption is somewhat similar to a key that
opens a door, making the transition between social classes
possible. A person’s desired group can be a higher social class.
To be a member of their desired group, a person would need to
mimic the consumption practices of the people from the de-
sired group. This situation has been referred to as bandwagon
(Vigneron and Johnson 1999) or patron status (Husic and
Cicic 2009) in luxury consumption literature, as those two
factors were found to affect luxury consumption (Husic and
Cicic 2009; Vigneron and Johnson 1999). Moreover,
Kastanakis and Balabanis (2012) proposed that a bandwagon
is an antecedent of luxury consumption behavior.

Taken together, we claim that the luxury consumption
tendency has a dimension of the desire to belong to an exclu-
sive minority.

Study 1

In Study 1, we created and purified an initial item pool. The
initial item pool was created according to interviews and con-
ceptual backgrounds. Following the creation of this initial
item pool, we tested the items to purify them.

Method

Participants Exploratory survey research was conducted with
eleven Turkish Ph.D. students (five females). Four of them
were pursuing marketing Ph.D. degrees, whereas seven
of them were pursuing Ph.D. degrees in different
branches of the social sciences. These eleven Ph.D. stu-
dents were from either Eskisehir Osmangazi University
(Turkey) or Anadolu University (Turkey), both of which are
located in Turkey.

Following the exploratory survey research, the survey data
were collected from 520 Turkish undergraduate students.
Forty-eight participants provided incomplete responses (miss-
ing data) and were, therefore, excluded from further analyses.
Consequently, the purification of the initial item pool was
conducted with the survey data from 502 Turkish undergrad-
uate students (163 females), ranging from 17 to 27 years (M =
19.7, SD = 1.43). The average income of the participants was
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TRY 930 (SD = 117.25). The participants were students of
Eskisehir Osmangazi University (Turkey).

Materials and Procedure As mentioned above, first, explor-
atory survey research was administered to eleven Ph.D. stu-
dents. During the exploratory survey research, eleven Ph.D.
students were asked to answer the three following questions:
‘How do you define luxury?’, ‘What comes to your mind when
you think about luxury?’, and ‘What are the main character-
istics of luxury products/brands?’. Participants observed these
three questions in the survey, and they provided their answers
in blank spaces. Additionally, participants were asked and
responded to the exploratory survey research questions in
Turkish. We benefited from their answers in that they created
the initial item pool, which consisted of 40 items. According
to the responses of the participants, we created themes for each
question. These themes were created along with the dis-
cussions of the researchers regarding the responses of
the participants.

Following the creation of the item pool, according to the
exploratory survey research and the conceptual background,
we requested help from fifteen Turkish adults, whose native
language was Turkish, to rate our items as to whether they
were clear and understandable. These fifteen native Turkish
speakers evaluated the 40 items using a 10-point scale (0 =
insufficient, 10 = sufficient). The data resulting from these
evaluations were analyzed with Lawshe’s (1975) content va-
lidity coefficient, which produces a value between −1 and +1.
We calculated the cut-off coefficient for 15 experts within a
95% confidence interval to be .49 (Lawshe 1975). Ten items
had coefficients less than this cut-off value and were, thus,
removed due to a lack of being clear and understandable.

Following the language-related test of the initial item pool,
the remaining 30 items were sent to the researchers, each of
whom had a Ph.D. in the field of marketing, to evaluate
whether these 30 items demonstrated content validity or not.
Our definition of the luxury consumption tendency, which
was ‘the extent of an individual’s tendency regarding the con-
sumption of unique and expensive products/services with sym-
bolic meanings that are arbitrarily desired for some reason,
such as to send a message to their surroundings, to display
owned status to others, to promote the self, to render the self
as distinct from its surroundings and/or to move toward upper
social classes’,was sent with these 30 items. Put more simply,
the experts evaluated the items according to their degrees of
overlap with this definition. Expert researchers rated these 30
items using a 10-point scale (0 = item does not capture the
phenomenon, 10 = item captures the phenomenon very well).
Again, we used Lawshe’s (1975) content validity coefficient
methodology to evaluate each item’s performance. Based on
the content validity coefficients, five items were removed due
to their low validity coefficients, which were less than the
calculated cut-off value.

To summarize, fifteen items were removed according to the
results of the linguistic and content validity tests. Therefore,
we conducted a scale purification study with twenty-five
items. The scale purification data were collected through a
paper-pencil survey at Eskisehir Osmangazi University.
Participants responded to the luxury consumption tendency
scale (hereafter LCTS) items using a 5-point scale (1 = strong-
ly disagree, 3 = neither agree nor disagree, 5 = strongly
agree). The scale, which was created for measuring the luxury
consumption tendency, consisted of only twenty-five items.

Results

To provide some findings of the factorial structure of the
LCTS, we performed exploratory and confirmatory factor
analyses following the inter-item correlation analysis among
the items (see Table 1).

The exploratory factor analysis (EFA) results demonstrated
that the sampling adequacy was good enough (KMO= .91;
approx. χ2 = 4993.04; p < .01). Furthermore, the EFA revealed
a five-factor solution with 60.24% explained variance. The
EFA was conducted with a maximum-likelihood approach
and promax rotation. Although the goodness-of-fit test result
was significant, we interpreted this result based on a relatively
high sample size such that the significant result did not evaluate
in a bad manner. Put more simply, the chi-square to df ratio was
acceptable (χ2 = 504.81; df = 185; χ2/df = 2.72; p = .01).

From the perspective of the factor loading structure, six
items were removed due to low loadings or cross-loading
problems. Internal consistency performances of the dimen-
sions of the LCTS were acceptable, that is, all the dimensions’
alpha levels were higher than .70, which is the recommended
value (Nunnally 1978). Additionally, the average extracted
variance values for all the dimensions were higher than .50,
which is also recommended (Hair et al. 2009). The details are
summarized in Table 1.

Following the EFA, we conducted a confirmatory factor
analysis with the maximum-likelihood approach (CFA)1 to
check whether the data fit with our five-factor model. In ac-
cordance with the criteria proposed by Hu and Bentler
(1999),2 the results of the CFA demonstrated that the data fit
with the five-factor model (χ2 = 242.50; df = 132; χ2/df =
1 . 83 ; p = . 01 ; GF I = . 96 ; CF I = . 97 ; TL I = . 97 ;
RMSEA= .04). Moreover, to rule out an alternative factorial
structure for the LCTS, we tested a unidimensional (one-
factor) model, which in turn, demonstrated non-acceptable
fit indices (χ2/df = 10.48; p = .01; GFI = .72; CFI = .66;

1 We used the analysis of moment structures (AMOS) through the Statistical
Package for the Social Sciences (SPSS) 21.0 package program.
2 CFI, GFI, and TLI should be higher than .95; RMSEA should be less than
.06; χ2/df should be less than 3.

Curr Psychol  (2020) 39:934–952

15Reprinted from the journal 1 3



TLI = .62; RMSEA = .14). This finding supported that the
five-factor solution had a better fit with the data than the
one-factor solution did.

Furthermore, we conducted a CFA for each dimension of the
LCTS to ensure a factor structure of each dimension. As we
predicted, the CFA results demonstrated that uniqueness
(χ2 = 2.50; df = 2; χ2/df = 1.25; p = .17; GFI = .99; CFI = .99;
TLI = .99; RMSEA = .03), expensiveness (χ2 = 2.34; df = 2;
χ2/df = 1.17; p = .13; GFI = .99; CFI = .99; TLI = .99;
RMSEA= .04), and symbolic meaning (χ2 = 1.42; df = 2; χ2/
df = 0.71; p = .25; GFI = .99; CFI = .99; TLI = .99;
RMSEA= .02) each had a one-factor solution. The CFA for
the dimensions of arbitrary desire and belonging to an exclusive
minority could not be conducted since they both had three items.

To summarize, the results of Study 1 helped to create the
LCTS, which consisted of five factors and 19 items.

Brief Discussion for Study 1

Study 1 provided preliminary support for our five-factor mod-
el of the luxury consumption tendency. According to the

results of the exploratory and confirmatory factor anal-
yses, the initial item pool, which consisted of 40 items,
was reduced to 19 items. Thus, the LCTS was devel-
oped within the Turkish culture. The scale included five
factors and 19 items.

One might wonder, however, whether the scale was appli-
cable for diverse samples since Study 1 was restricted to un-
dergraduate students. To test whether the scale had a reliability
and validity for diverse samples, Study 2 used generalizable
survey data collected from 808 Turkish adults.

Study 2

Study 1 provided the LCTS, which consisted of five factors
and 19 items. However, the findings of Study 1were limited to
the characteristics of the sample, namely, the student sample.
Therefore, testing the LCTS with a more diverse sample was
required to assess the generalization performance of the scale.
To this end, Study 2 included a test of the LCTS with a more
diverse sample. Moreover, Study 2 provided some evidence
regarding the validity performance of the LCTS.

Table 1 Means, standard
deviations, and EFA results
for study 1

Mean SD Loading CA AVE

Uniqueness_2 3.13 1.11 .81 .79 .51

Uniqueness_3 3.43 1.09 .74

Uniqueness_1 3.16 1.14 .67

Uniqueness_5 2.83 1.26 .64

Uniqueness_6 3.47 1.05 .45 (CL)

Uniqueness_4 2.45 1.13 .41

Expensiveness_2 2.24 1.18 .79 .85 .52

Expensiveness_5 2.44 1.16 .76

Expensiveness_3 2.45 1.23 .75

Expensiveness_4 2.24 1.13 .66

Expensiveness_1 1.98 1.09 .61

Symbolic meaning_3 2.82 1.20 .88 .82 .55

Symbolic meaning_4 2.78 1.19 .82

Symbolic meaning_2 2.66 1.14 .64

Symbolic meaning_1 2.64 1.18 .58

Symbolic meaning_5 2.50 1.06 .51 (CL)

Arbitrary desire_3 2.67 1.24 .85 .78 .57

Arbitrary desire_2 2.47 1.22 .81

Arbitrary desire_4 2.62 1.29 .59

Arbitrary desire_1 2.86 1.66 .37 (CL)

Belonging to an exclusive minority_4 2.62 1.29 .86 .77 .56

Belonging to an exclusive minority_3 2.63 1.23 .74

Belonging to an exclusive minority_5 2.32 1.15 .63

Belonging to an exclusive minority_1 2.41 1.21 .29 (CL)

Belonging to an exclusive minority_2 2.47 1.22 .30 (CL)

Bold loadings represent removed items. The CA values were calculated with the remaining 19 items.

CA Cronbach’s alpha; AVE average variance extracted; CL cross-loading problem
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To provide convergent validity evidence of the LCTS, we
checked whether conspicuous consumption and status con-
sumption were associated with the LCTS. In particular, we
hypothesized that conspicuous consumption (H1) and status
consumption (H2) would be positively associated with the
luxury consumption tendency. These hypotheses were based
on our theorization that conspicuous, status, and luxury con-
sumption stem from people’s desires toward self-enhance-
ment. According to the theory of basic human values
(Schwartz 2012), self-enhancement is one of the basic moti-
vations of human beings. For instance, when people achieve
their goals or obtain power, the value of their selves increases
in their own eyes. Thus, achievement and power are ways in
which people experience self-enhancement. Furthermore, the
feeling of achievement is obtainable through luxury products
(O'Cass and McEwen 2004). That is, purchasing luxury and
expensive products might provide a feeling of achievement
since these products have the potential to hierarchically pro-
mote their owners (Wong and Ahuvia 1998). Obtaining a
higher hierarchical position through a lavish lifestyle leads to
obtaining social power over others.

Status consumption (Eastman et al. 1999), conspicuous
consumption (Chaudhuri et al. 2011), and luxury consumption
(Wong and Ahuvia 1998) are sources of feelings of achieve-
ment and the sense of having power. Thus, these consumption
tendencies are based on the desire for self-enhancement be-
cause the self is intended to be highlighted during these con-
sumption practices. Indeed, past research linked these three
consumption tendencies via self-enhancement. Among this
research, Kastanakis and Balabanis (2012) found that status
consumption is positively associatedwith luxury consumption
behavior. On the other hand, conspicuous consumption was
found to be positively related to status consumption (O'Cass
and McEwen 2004). These findings suggested that the LCTS
should be positively related to conspicuous consumption and
status consumption.

& The luxury consumption tendency is positively associated
with conspicuous consumption.

& The luxury consumption tendency is positively associated
with status consumption.

Method

Participants To accomplish our research objective, data were
collected from 820 Turkish adults through an internet-based
survey. However, 12 participants provided incomplete
responses (incomplete data) and were, therefore, exclud-
ed from further analyses. Consequently, our final sample
size consisted of 808 Turkish adults (420 females). The par-
ticipants were recruited through a market research company.
The participants ranged in age from 22 to 60 years (M = 29.04,

SD = 4.07). The average income of the participants was TRY
2125 (SD = 510.50).

Materials and Procedure As mentioned above, the data were
collected through an online survey. The participants first read
the informed consent form and were requested to confirm this
form to move forward. In the informed consent form, partic-
ipants were informed that the aim of this study was to make a
cross-cultural comparison of consumption practices, which
was not the real aim of this study. We shared wrong informa-
tion about the aim of the study since having an opinion about
the real aim of the study might have biased the responses.

Following the completion of the informed consent form,
participants were asked to respond to the 19-item LCTS,
which was developed in Study 1, a five-item status consump-
tion scale (Eastman et al. 1999), and an 11-item conspicuous
consumption scale (Chaudhuri et al. 2011) using a 5-point
scale (1 = strongly disagree, 3 = neither disagree nor agree,
5 = strongly agree).

To prevent an order effect, the order of the scales was
counterbalanced among the participants. Lastly, before being
debriefed about the aim of the study, participants were asked
what they thought the study was about to test for any possible
problems with demand characteristics (Orne 1962; Rosenthal
and Rosnow 2009). None of the participants were aware of the
hypotheses of the current study.

Results

First, to check whether the data supported the five-factor mod-
el of the LCTS, an exploratory factor analysis and a confirma-
tory factor analysis were conducted. The results are summa-
rized in Tables 2 and 3.

The exploratory factor analysis (EFA) results demonstrated
that the sampling adequacy was good enough (KMO= .86;
approx. χ2 = 7433.79; p < .01). Furthermore, the EFA re-
vealed the five-factor solution with 67.96% explained
variance. The EFA was conducted with a maximum-
likelihood approach and promax rotation. Although the
goodness-of-fit test result was significant, we interpreted
this result based on a relatively high sample size so that the
significant result did not evaluate in a bad manner. Put more
simply, the chi-square to df ratio was acceptable (χ2 = 550.31;
df = 86; χ2/df = 6.39; p = .01).

According to the factor structure results, one item from the
dimension of expensiveness (expensiveness_1) was removed
due to low-loading and the cross-loading problem (see
Table 2). The internal consistency performances of the
dimensions of the LCTS were acceptable, namely, all
the dimensions’ alpha levels were higher than .70,
which is the recommended value (Nunnally 1978).
Additionally, all the correlation coefficients among the factors
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of the LCTS were positively significant, indicating that those
five factors constituted a higher-level construct, namely, the
LCTS (see Table 3).

Furthermore, we conducted a CFA3 with a maximum-
likelihood estimation for each dimension of the LCTS to ensure
a factor structure of each dimension. As we predicted, the CFA
results demonstrated that uniqueness (χ2 = 3.50; df = 2; χ2/
df = 1.75; p = .17; GFI = .99; CFI = .99; TLI = .99;
RMSEA = .03), expensiveness (χ2 = 2.24; df = 2; χ2/df =
1.12; p = .13; GFI = .99; CFI = .99; TLI = .99; RMSEA= .05),
and symbolic meaning (χ2 = 1.31; df = 2;χ2/df = 0.65; p = .25;
GFI = .99; CFI = .99; TLI = .99; RMSEA = .02) each had a
one-factor solution. CFA for the dimensions of arbitrary desire
and belonging to an exclusive minority could not conducted
since they both had three items. Additionally, we tested the
measurement model, which represented the 5-factor LCTS,
with CFA. In accordance with the criteria that is recommended
by Hu and Bentler (1999),4 the CFA results showed that the
data fit with the 5-factor model for the LCTS (χ2 = 255.80;
df = 125; χ2/df = 2.04; p = .01; GFI = .97; CFI = .98;
TLI = .97; RMSEA = .04). Furthermore, to rule out alternative
factorial structures for the LCTS, we tested a unidimensional
(one-factor) model, which in turn, revealed non-acceptable fit
indices (χ2/df = 26.54; p = .01; GFI = .64; CFI = .52;

TLI = .45; RMSEA= .17). This finding supported that the
five-factor solution had a better fit with the data than the one-
factor solution did.

To examine the convergent and discriminant validity perfor-
mances of the LCTS, a measurement model was performed.
The LCTS, status consumption scale, and conspicuous con-
sumption scale were lent to be correlated in the measurement
model. As it appears in Table 4, all the AVE values for the five
factors of the LCTS were found to be higher than the recom-
mended value of .50 (Fornell and Larcker 1981). This finding
indicated that the LCTS had a convergent validity. On the other
hand, the AVE values of all the factors of the LCTS were
greater than the squared latent factor correlation between a pair
of constructs (Fornell and Larcker 1981). This finding, there-
fore, indicated that the LCTS also had discriminant validity. It
is possible to say that the LCTS had construct validity since the
LCTS demonstrated satisfactory convergent and discriminant
validity performances (Bagozzi et al. 1991). As expected, the
LCTS was found to be related to conspicuous consumption
(r = .51, p < .01), implying that H1 was supported. In addition,
the LCTS was found to be related to status consumption
(r = .50, p < .01), implying that H2 was supported. These two
findings suggested that the LCTS had a good concurrent valid-
ity performance (Bagozzi et al. 1991). In addition, all the fac-
tors of the LCTS demonstrated satisfactory reliability perfor-
mances since the composite reliabilities of them were higher
than the recommended value of .70 (Fornell and Larcker 1981).

We also tested whether the LCTS was invariant for gender.
Put another way, we wondered whether the factorial structure

3 We used the analysis of moment structures (AMOS) through the Statistical
Package for the Social Sciences (SPSS) 21.0 package program.
4 CFI, GFI, and TLI should be higher than .95; RMSEA should be less than
.06; χ2/df should be less than 3.

Table 2 Means, standard
deviations, and EFA Results for
study 2

Mean SD Loading Mean SD α

Uniqueness_2 3.15 1.06 .80 3.20 .80 .78
Uniqueness_3 3.71 0.96 .73

Uniqueness_1 3.42 1.07 .71

Uniqueness_5 2.52 1.10 .53

Expensiveness_2 2.00 0.99 .83 2.18 .84 .82
Expensiveness_3 2.17 1.11 .82

Expensiveness_5 2.29 1.01 .70

Expensiveness_4 2.29 1.06 .56

Expensiveness_1 1.79 0.84 .42 (CL)

Symbolic meaning_3 2.42 1.14 .91 2.36 .96 .88
Symbolic meaning_4 2.39 1.13 .89

Symbolic meaning_2 2.33 1.09 .71

Symbolic meaning_1 2.32 1.11 .68

Arbitrary desire_2 2.20 1.11 .88 2.16 .90 .80
Arbitrary desire_3 2.10 1.06 .76

Arbitrary desire_4 2.19 1.01 .65

Belonging to an exclusive minority_4 2.14 1.07 .86 2.13 .91 .83
Belonging to an exclusive minority_3 2.25 1.08 .80

Belonging to an exclusive minority_5 2.00 1.00 .74

Bold loadings represent removed items.

CL cross-loading problem
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of the LCTS was equivalent across gender. To this end, we
conducted multigroup SEMwith the maximum-likelihood ap-
proach in which gender was a grouping variable. We found
that the unconstrained model (χ2/df = 2.10; p = .01;
GFI = .95; CFI = .96; TLI = .96; RMSEA= .04) was accept-
able across gender, suggesting that the LCTS had a configural
invariance across gender. Furthermore, the differences be-
tween the unconstrained and constrained models (χ2/df =
2 . 04 ; p = . 01 ; GF I = . 97 ; CF I = . 98 ; TL I = . 97 ;
RMSEA = .04) were non-significant (Δχ2 = 11.01; Δdf =
12; p = .52), indicating that the factorial structure of the
LCTS had both configural and metric invariance across gen-
der. Put more simply, both the factorial structure of the LCTS
(configural invariance) and the factorial loadings of the LCTS
(metric invariance) were the same for males and females.

Brief Discussion for Study 2

Study 2 provided further evidence of the reliability and valid-
ity of the LCTS. The results of Study 2 demonstrated that the
LCTS had satisfactory reliability and validity performances in
a diverse sample consisting of 808 Turkish adults. Moreover,
the LCTS was found to be positively correlated with conspic-
uous and status consumption. The results also showed that the
LCTS was invariant for gender.

Although both Study 1 and Study 2 provided evidence that
supported the five-factor model of the LCTS, these studies are
restricted to having a cross-sectional nature. In other words,
Study 1 and Study 2 would have both benefited from
cross-sectional data collected through a survey, which
would have precluded us from concluding causal impli-
cations regarding the luxury consumption tendency. To
overcome this weakness, Study 3 adopted a between-subjects
experimental design that was conducted with participants
from the U.S.

Study 3

The results of Study 2 revealed that the LCTS had satisfactory
discriminant validity, convergent validity, construct validity,

concurrent validity, and reliability performances. However,
the findings of Study 2 lacked nomological validity evidence
and were limited to the Turkish sample. To provide nomolog-
ical validity, we conducted an experiment in which the effect
of a construal level on the LCTS was tested. Specifically, we
hypothesized that as the construal level increases, the luxury
consumption tendency would also increase. Put more simply,
we based the logic of our hypothesis on the construal level
theory (Trope and Liberman 2010).

According to the construal level theory, people might con-
strue a specific object to either a concrete (low) level or an
abstract (high) level. Furthermore, people who have a low
construal level focus on the concrete details of the object,
whereas people who have a high construal level focus on the
abstract philosophy of the object (Trope and Liberman 2012).
Let us suppose, for example, that one may construe the con-
cept of luxury with either a low (concrete) level or high
(abstract) construal level. In the former scenario, luxury can
be perceived as products that are sold in a prestigious store or
mall. In the latter scenario, luxury can be perceived as status or
prestige. Recent research demonstrated that consumers define
luxury goods using abstract language (Hansen and Wänke
2011). Furthermore, the same research showed that abstract
product descriptions are perceived as luxurious among con-
sumers. Drawing on this finding and on the construal level
theory, we hypothesized that as the construal level increases,
so does the luxury consumption tendency.

& The construal level has a positive effect on the luxury
consumption tendency.

To this end, we adopted a between-subjects experimental
design in Study 3. The results of Study 3 would allow a causal
inference to be made regarding the luxury consumption ten-
dency. Aswas mentioned before, Study 1 and Study 2 adopted
non-experimental designs, which precluded us from obtaining
causal inferences; therefore, we especially preferred the exper-
imental design used in Study 3. Furthermore, the LCTS was
developed in the Turkish language and needed to be tested in a
culture where English is the native language, such as in the
United States of America. To this end, we administered the
English version of the LCTS in Study 3.

Table 3 Correlation matrix for
the factors of LCTS (study 2) Dimensions LCTS U E SM AD B

LCTS

Uniqueness (U) .60

Expensiveness (E) .71 .25

Symbolic meaning (SM) .75 .29 .48

Arbitrary desire (AD) .66 .26 .33 .31

Belonging to an exclusive minority (B) .74 .35 .41 .44 .37

p < 0.01 (All the p-values for the correlation coefficients were less than .01)
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Method

Participants We conducted a between-subjects experimental
design with two conditions, namely, a low construal-level
condition and a high construal-level condition. To this end,
we recruited 110 participants from the U.S. (55 participants
per condition) through Amazon Mturk in which participation
in the study was restricted to the United States of America.
However, four participants (two participants per condi-
tion) provided incomplete responses (incomplete data),
and six participants (three participants per condition)
failed at the attention check question. Therefore, ten
participants were excluded from further analyses.
Consequently, we continued with the remaining 100 partici-
pants (50 participants per condition). The age of the partici-
pants ranged from 20 to 79 years (M = 37.18, SD = 13.13).
The average annual income of the participants was $41,286
(SD = 27,176).

Materials and Procedure First, participants read the informed
consent form and were requested to confirm this form to move
forward. In the informed consent form, participants were in-
formed that the aim of the study was to make a cross-cultural
comparison of the luxury consumption tendency, which was
not the real aim of this study. We shared wrong information
about the aim of the study since having an opinion about the
real aim of the study might have biased the responses. This
practice, which is known as a cover story, is prevalent among
previous psychological experiments (Chang et al. 2015).
However, the participants were debriefed about the real aim
of the study. We believe that this debriefing was conducted in
an ethical manner.

Following the completion of the informed consent form,
participants were randomly assigned to either the low
construal-level condition or the high construal-level condition.
Participants between the conditions were not different in terms
of age (χ2 = 38.84, p = .43), gender (χ2 = 0.40, p = .84), or
income (χ2 = 56.00, p = .29), suggesting that the random as-
signment process was not biased. After providing informed

consent, the participants were asked to respond to three ques-
tions depending on the condition they were assigned to.
Participants assigned to the low construal-level condition
responded to the following questions: How do people exer-
cise?, How do people go on a vacation?, How do people earn
money?. On the other hand, participants assigned to the high
construal-level condition responded to the following ques-
tions: Why do people exercise?, Why do people go on a va-
cation?, Why do people earn money?. To summarize, we ma-
nipulated the construal levels of the participants with how
(low construal-level condition) and why (high construal-
level condition) questions. This approach is widely used for
manipulating construal levels (Freitas et al. 2004; Fujita et al.
2006; Trope and Liberman 2012). The participants were
instructed to provide a response with at least 150 characters.
Following this manipulation, the participants responded to the
English version of the eighteen-item LCTS, which was trans-
lated into English using a back-translation method (Brislin
1970). The participants reported their responses to the LCTS
using a 5-point scale (1 = strongly disagree, 3 = neither dis-
agree nor agree, 5 = strongly agree). After responding to the
LCTS, the participants were asked to respond to the
Behavioral Identification Form (BIF; Vallacher and Wegner
1987), which consists of twenty-five questions with binary
response options. The BIF is widely used to measure
trait construal levels (Trope and Liberman 2010). To
test whether the manipulation was successful or not,
we compared the BIF means of the conditions. We found that
participants in the high construal-level condition had higher
BIF values than participants in the low construal-level condi-
tion (t (98) = 5.74, p < .01), suggesting that the manipulation
was successful. Lastly, the participants were asked to report
their demographics.

To prevent an order effect, the order of the scales were
counterbalanced among participants. The participants were
also asked what they thought the study was about to test for
a possible problem with demand characteristics (Orne 1962;
Rosenthal and Rosnow 2009). None of the participants were
aware of the hypotheses of the current study.

Table 4 Descriptive statistics for
the factors, reliability estimates,
and latent factor correlations
(study 2)

Dimensions M SD CR AVE LCTS SC CC

LCTS 2.41 .61 –

Uniqueness (U) 3.20 .80 .79 .53 .60 .31 .35

Expensiveness (E) 2.18 .84 .82 .55 .71 .64 .52

Symbolic meaning (SM) 2.36 .96 .88 .65 .75 .72 .60

Arbitrary desire (AD) 2.16 .90 .81 .59 .66 .50 .48

Belonging to an exclusive minority (B) 2.13 .91 .84 .63 .74 .55 .57

Status consumption (SC) 1.90 .72 .74 .54 .50 (.81)

Conspicuous consumption (CC) 1.98 .69 .89 .51 .51 .31 (.88)

** p < 0.01, Coefficient alphas are reported with parentheses, CR composite reliability; AVE average variance
extracted
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Results

To check that the data supported the five-factor LCTS, we first
conducted an exploratory factor analysis (EFA). An EFA
using the maximum-likelihood approach and promax rotation
revealed a five-factor solution for the LCTS, which was ex-
pected (KMO= .80, approx. χ2 = 1194.47, and p < .01, ex-
plained variance = 76.22%, χ2 = 114.47, df = 73, χ2/df =
1.56, p < .01). The results are summarized in Table 5.

As it appears in Table 5, all the loadings were higher than
.50, which is the recommended value (Hair et al. 2009).
Furthermore, all the Cronbach alpha values were higher than
.70, which was evaluated as a cut-off value for internal con-
sistency (Nunnally 1978).

Additionally, all the correlation coefficients among the fac-
tors of the LCTS were positively significant, indicating that
those five factors constituted a higher-level construct, namely,
the LCTS (see Table 6).

Furthermore, we conducted a CFA5 with a maximum-
likelihood estimation for each dimension of the LCTS to en-
sure a factor structure of each dimension. As we predicted, the
CFA results demonstrated that uniqueness (χ2 = 0.92; df = 2;
χ2/df = 0.46; p = .63; GFI = .99; CFI = .99; TLI = .99;
RMSEA = .01), expensiveness (χ2 = 0.60; df = 1; χ2/df =
0 . 60 ; p = . 45 ; GF I = . 99 ; CF I = . 99 ; TL I = . 99 ;
RMSEA = .01), and symbolic meaning (χ2 = 1.50; df = 2;
χ2/df = 0.75; p = .23; GFI = .99; CFI = .99; TLI = .99;
RMSEA= .01) each had a one-factor solution. CFA for the
dimensions of arbitrary desire and belonging to an exclusive
minority could not be conducted since they both had three
items. Additionally, the CFA was performed for testing
the measurement model, which represents the 5-factor
LCTS. According to the criteria proposed by Hu and
Bentler (1999), the results showed that the data fit with
the 5-factor model for the LCTS (χ2 = 140.80; df = 125;
χ2/df = 1.12; p = .51; GFI = .89; CFI = .98; TLI = .97;
RMSEA = .04).

Last and importantly, we tested our hypothesis, which stat-
ed that individuals who had high construal-levels would have
a greater luxury consumption tendency than the individuals
who had a low construal-level. To this end, we conducted an
independent samples t-test in which the differences between
the LCTS means of the conditions were tested. The results
showed that the participants in the high construal-level condi-
tion (M = 2.74, SD = .76) had a greater luxury consumption
tendency than did the participants in the low construal level
(M = 2.44, SD = .61, t (98) = 1.558, p < .05), which supported
our hypothesis. This finding also provided evidence regarding
the nomological validity of the LCTS. Put more simply, this

hypothesis was based on the construal-level theory so the
LCTSwas used in a model, which was theoretically grounded.
Therefore, the LCTS was placed in a theoretical network in
which the hypothesis was supported; thus, it is possible to say
that the LCTS has nomological validity.

Brief Discussion for Study 3

Study 3 provided causal evidence regarding the relation-
ship between the construal level and the luxury con-
sumption tendency. The results showed that as the con-
strual level increased, so did the luxury consumption
tendency. Particularly, the participants with a high con-
strual level had a greater luxury consumption tendency
than the participants with a low construal level. This
finding suggested that the construal level theory can
provide a novel understanding of the luxury consump-
tion tendency.

Moreover, the LCTS, which was originally developed in
Turkish culture, demonstrated satisfactory reliability and va-
lidity performances on the data collected from the U.S. partic-
ipants. This finding indicates that the LCTS is applicable for
the U.S. culture.

General Discussion

The purpose of this paper was to develop a LCTS to concep-
tualize the luxury consumption tendency with a trait-based
approach. To this end, three studies were conducted. In
Study 1, we conducted exploratory survey research with elev-
en Turkish Ph.D. students, and then, exploratory factor anal-
ysis was performed with 520 Turkish undergraduate students.
The results of Study 1 produced the five-factor LCTS,
consistent with our theoretical background. In Study 2,
confirmatory factor analysis was performed with 808
diverse Turkish adults. The results of the confirmatory
factor analysis demonstrated that the data supported the
five-factor LCTS. Furthermore, the results of Study 2
showed that the luxury consumption tendency was found to
be positively associated with status consumption and conspic-
uous consumption, indicating that the LCTS demonstrated
convergent and discriminant validity. In Study 3, we tested
the validity performance of the LCTS among U.S. participants
and provided nomological validity evidence regarding the
LCTS. To this end, we conducted a between-subjects design
(two conditions) experiment with 100 participants from the
US. The results of Study 3 showed that participants in a high
construal-level condition had a greater luxury consumption
tendency than did participants in a low construal-level condi-
tion, which supported our hypothesis based on the construal
level theory.

5 We used the analysis of moment structures (AMOS) through the Statistical
Package for the Social Science (SPSS) 21.0 package program. This program
was used to conduct the confirmatory factor analysis.
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Theoretical Contributions

The theoretical contribution of this paper was fourfold. First,
this paper was a conceptual and empirical attempt to under-
stand the luxury consumption tendency with a trait-based ap-
proach. Put another way, the luxury consumption tendency had
yet to be examined as a trait by the time of the current paper.
Past research on luxury consumption have examined how
consumers perceive luxury brands (Kapferer 1998; Sung
et al. 2015; Vigneron and Johnson 2004), what consumers’
attitudes and perceptions are toward the concept of luxury
(Dubois and Laurent 1994; Dubois et al. 2001; Hansen and
Wanke 2011; Hennigs et al. 2012; Nelissen and Meijers
2011), and what the antecedents and consequences are of pur-
chasing luxury goods (Amatulli and Guido 2011; Husic and
Cicic 2009; Kastanakis and Balabanis 2012; Kastanakis and
Balabanis 2014; Vigneron and Johnson 1999). The current
paper contributes to the growing literature on luxury
consumption by proposing that the luxury consumption
tendency is a trait, that people can have a certain degree of.
Following the defining of the luxury consumption tendency for

the first time, we evaluated the concept of luxury consumption
from the consumer’s point of view. Specifically, we claimed
that the luxury consumption tendency is somewhat similar to a
personality trait, which can be shaped by an environmental
context. Therefore, the concept of luxury consumption
should be conceptualized as the interaction between the
luxury consumption tendency and environmental conditions.
Indeed, we evaluated environmental conditions as a boundary
condition for the effect of the luxury consumption tendency on
luxury consumption. Particularly, the consumers with high
luxury consumption tendencies may not actualize luxury
consumption due to a lack of enough purchasing power or a
lack of motivation toward a particular luxury product.

Second, we conceptualized the luxury consumption tenden-
cy as a multidimensional phenomenon. The dimensions were
uniqueness, expensiveness, symbolic meaning, arbitrary desire,
and belonging to an exclusive minority. These five dimensions
composed the luxury consumption tendency. Based on the con-
cept of work in luxury consumption, we extensively reviewed
past research on luxury consumption, which helped us to gen-
erate a five-dimension model of the luxury consumption

Table 5 Means, standard
deviations, and EFA results for
STUDY 3

Mean SD Loading Mean SD α

Uniqueness_2 3.65 0.90 .87 3.46 .79 .87
Uniqueness_3 3.59 0.96 .95

Uniqueness_1 3.31 1.07 .95

Uniqueness_5 3.29 1.10 .91

Expensiveness_2 2.61 0.99 1.17 2.37 .89 .80
Expensiveness_3 1.93 1.11 1.02

Expensiveness_5 2.51 1.01 1.10

Expensiveness_4 2.45 1.06 1.18

Symbolic meaning_3 2.66 1.14 1.17 2.37 1.02 .88
Symbolic meaning_4 2.51 1.13 1.21

Symbolic meaning_2 2.26 1.09 1.20

Symbolic meaning_1 2.06 1.11 1.16

Arbitrary desire_2 2.68 1.11 1.22 2.43 1.05 .85
Arbitrary desire_3 2.15 1.06 1.13

Arbitrary desire_4 2.47 1.01 1.22

Belonging to an exclusive minority_4 2.20 1.07 1.23 2.59 .70 .92
Belonging to an exclusive minority_3 2.41 1.08 1.13

Belonging to an exclusive minority_5 2.37 1.00 1.24

Table 6 Correlation matrix for
the factors of LCTS (study 3) Dimensions LCTS U E SM AD B

LCTS

Uniqueness (U) .65

Expensiveness (E) .79 .42

Symbolic meaning (SM) .71 .36 .48

Arbitrary desire (AD) .65 .29 .40 .26

Belonging to an exclusive minority (B) .78 .41 .58 .44 .34

p < 0.01 (All the p-values were less than .01)
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tendency.We claimed that these five dimensions could be eval-
uated as the antecedents of the luxury consumption. Thus, this
paper adds to the specific past knowledge on the antecedents of
luxury consumption (Husic and Cicic 2009; Vigneron and
Johnson 1999). We also believe that the relationships between
the dimensions of the luxury consumption tendency are worth
discussion.6 Consistently, the relationships among the dimen-
sions of expensiveness, symbolic meaning, and belonging to an
exclusive minority were highly correlated across Study 2 and
Study 3. These results indicated that expensive luxury products
would be heavily loaded with symbolic meanings, which, in
turn, would provide a sense of belonging to an exclusive mi-
nority. Moreover, symbolic meaning would be an essential re-
quirement for belonging to an exclusive minority.

Third, the current paper contributes to the literature on lux-
ury consumption by providing a LCTS. Across the three stud-
ies, consisting of a descriptive design (Study 1), a cross-
sectional design (Study 2), and an experimental design
(Study 3), we established a five-dimension LCTS scale across
Turkish and U.S. participants. This scale was found to have a
consumer-centric approach and is the first scale to measure the
luxury consumption tendency of people. Previous scale devel-
opment attempts in the luxury consumption literature pro-
duced the brand luxury index (BLI; Vigneron and Johnson
2004), attitudes toward the concept of luxury scale (Dubois
and Laurent 1994), perceptions on luxury scale (Dubois et al.
2001), and prestige shopping preference scale (PRECON;
Deeter-Schmelz et al. 2000). Although these scales contribut-
ed to the literature on luxury consumption, they lacked a
consumer-centric approach to measuring luxury consumption.
Specifically, the brand luxury index has a brand-centric ap-
proach in which participants report their perception regarding
the degree of luxuriousness of a particular brand. The attitudes
toward the concept of luxury scale and the perceptions of
luxury scale utilize a concept-centric approach in which par-
ticipants report their attitudes and perceptions related to the
concept of luxury. The prestige shopping preference scale fo-
cuses on prestige consumption through the consumption of
clothes, and thus, its measurement is restricted to only the
consumption of clothes. However, the LCTS provides a
consumer-centric approach to measuring the luxury consump-
tion tendency of people as a trait.

Last and most importantly, the LCTS, which was devel-
oped in the current paper, has the potential to increase the
theoretical understanding of individual differences in luxury
consumptive behavior by facilitating the operationalization of
the relevant concepts. In other words, theoretical models
aimed at understanding why people perform luxury consump-
tion can be empirically analyzed through the LCTS. From the
point of view of psychological theories, the tend and befriend
theory (Taylor 2012) can provide an explanation of why

people under conditions of threat are inclined to engage in
luxury consumption. According to this theory, when one is
socially isolated or is under threat, he/she will seek to affiliate
himself/herself with others to obtain social protection. Thus,
individual differences in the luxury consumption tendency
might arise from differences in the degree of social isolation.
That is, when people are socially isolated or excluded by
others, they might want to engage in luxury consumption
practices to obtain social acceptance from others who regular-
ly perform luxury consumption. On the other hand, the com-
pensatory control theory (Kay et al. 2009) can explain why
people are inclined to engage in luxury consumption when
they experience a lack of power. Luxury products and services
are somewhat similar to external sources of control; therefore,
the consumption of luxury items may compensate for their
perceived lack of power (Rucker and Galinsky 2008).
Furthermore, the gist of the concept of luxury can be concep-
tualized in how people construe luxury products and services.
To this end, the construal level theory (Trope and Liberman
2010), which posits that people can construe objects or expe-
riences either in an abstract way (high-construal level) or in a
concrete way (low-construal level), can offer a fruitful back-
ground on the concept of luxury. According to the results of
Study 3, the higher the construal level was, the higher the
luxury consumption tendency was. Thus, representing the lux-
ury products and services without mentioning their abstract
nature can lead a deficient comprehension of the nature of
the concept of luxury.

Limitations and Future Research Suggestions

This paper is not without limitations. First, the LCTS was
developed using only two different cultures, namely, those
of Turkey and the United States of America. Therefore, the
scale needs cross-cultural validation from multiple cultures.
Second, the samples were not collected via probabilistic sam-
pling. Therefore, generalizations of the results of this
paper should be cautious. Third, the current paper did
not provide evidence regarding the predictive validity perfor-
mance of the LCTS.

The aforementioned limitations come with opportunities
for future research. First, a predictive performance comparison
among the LCTS and the previously developed scales should
be performed in the future. Second, future research can also
examine the idea that when the luxury consumption tendency
consistently predicts luxury consumption behavior, then what
the boundary conditions of this prediction are. Put more sim-
ply, how the luxury consumption tendency interacts with pur-
chasing power or environmental contexts (e.g., shopping
alone, in-store design, luxury brand logo, crowdedness of
the store) to predict luxury consumption behavior. Future re-
search can also dig dipper into the relationship between the
construal-level and the luxury consumption tendency. In6 The authors would like to thank the reviewers for this suggestion.
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particular, future research should examine how and why this
relationship occurs. To this end, mediator or moderator vari-
ables can be offered in the future. Moreover, in a recent study,
the perception of luxury was found to be a culture-dependent
construct (Shukla and Purani 2012). To dig dipper into this
finding, a cross-cultural comparison of the luxury consump-
tion tendency can be performed in future research and then,
differences can be explained by the construal level theory
since there are cultural differences in the construal-level theo-
ry (Liberman et al. 2007a).

Conclusion

Overall, the current paper introduced an 18-item LCTS (See
Appendix) following the conceptualization of the luxury

consumption tendency. Across three studies we provided con-
vergent evidence that the LCTS is reliable and valid.
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Appendix

Table 7 Luxury consumption tendency scale (LCTS)

Uniqueness

Uniqueness_1 I buy a product/service since it is different from other products/services.
(Bir ürünü/hizmeti diğerlerinden farklı olduğu için satın alırım.)

Uniqueness_2 In my purchase decisions, I consider whether the product/service has unique features.
(Satın alma kararlarımda ilgili ürünün/hizmetin benzersiz özelliklere sahip olmasını gözetirim.)

Uniqueness_3 I am interested in products/services that have unique features that other products/services do not have.
(Diğer ürünlerden/hizmetlerden farklı özelliklere sahip ürünlere karşı ilgi duyarım.)

Uniqueness_5 I desire to purchase a product/service that is specially produced for me.
(Satın aldığım bir ürünün/hizmetin yalnızca bana özel olmasını arzularım.)

Expensiveness

Expensiveness_2 I happily buy expensive products/services.
(Pahalı ürünleri/hizmetleri satın almaktan mutluluk duyarım.)

Expensiveness_3 I do not care about finding the best deal/price.
(Ucuz ürünleri/hizmetleri bulmak benim için çok önemli değildir.)

Expensiveness_4 I do not prefer to buy low-priced products/services.
(Ucuz ürünleri/hizmetleri satın almayı tercih etmem.)

Expensiveness_5 I prefer an expensive product/service over a cheap product.
(Pahalı bir ürünü/hizmeti ucuz bir ürüne/hizmete tercih ederim.)

Symbolic meaning

Symbolic meaning_1 I care more about what a product/service symbolizes than its functional features.
(Bir ürünün/hizmetin fonksiyonel özelliklerinden ziyade sembolik özelliklerini önemserim.)

Symbolic meaning_2 I would buy a product/service if it has a luxury symbolic meaning for the people around me.
(İçinde yaşadığım toplumda lüks sembolik anlama sahip ürün/hizmeti satın alırım.)

Symbolic meaning_3 When I am buying products/services, I consider what these products/services make sense to people around me.
(Ürünleri/hizmetleri satın alırken etrafimdaki insanlar için ne ifade ettiğini göz önünde bulundururum.)

Symbolic_meaning_4 Whether the product/service make senses to other people around me is important for me.
(Bir ürünün/hizmetin başkaları için ne ifade ettiği benim için önemlidir.)

Arbitrary desire

Arbitrary desire_2 I shop according to my desires, even when I do not need to shop.
(Hiç ihtiyacım olmadığı halde sadece istediğim için alışveriş yaparım.)

Arbitrary desire_3 When I am buying products/services, I do not question whether I need this product/service.
(Arzuladığım bir ürüne/hizmete ihtiyacımın olup olmadığını sorgulamam.)

Arbitrary desire_4 I usually buy products/services that I do not need physically but rather emotionally.
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Abstract
While dialogue regarding the materialism–self-esteem relation continues, the longitudinal empirical evidence is limited. More
importantly, the boundary conditions of this relation have received scant attention. Given individual differences in the landscape
of resources, we tracked participants for 2 years to examine the effect of materialism on their self-esteem in the long run as well as
the moderating role of socioeconomic status (SES) in the focal relation. A total of 430 Chinese undergraduates responded to
questionnaires that assessed our core variables in three waves. Cross-lagged models were analyzed using structural equation
modeling and model comparisons. The results revealed that materialism decreased self-esteem longitudinally, and this detrimen-
tal effect was contingent on the availability of personal resources. Specifically, materialism exerts little influence on self-esteem
among people with high SES.

Keywords Materialism . Self-esteem . Socioeconomic status . Longitudinal study

Introduction

While post-materialism (i.e., values that develop among
wealthy people and emphasize ideal interests such as
protecting the environment) has attracted attention from both
governments and researchers in developed countries (Mostafa
2013), materialism still occupies a dominant place in devel-
oping countries whose economy is growing quickly, such as
China. Materialism has been broadly defined by psycholo-
gists, economists, and sociologists. Inglehart (1981) concep-
tualized materialism and post-materialism as a single contin-
uum. Materialism represents an economic orientation of

giving precedence to order, stability, and economic and mili-
tary strength over concern for post-materialistic goals such as
freedom, ideas, equality and environmental protection. Belk
(1985) viewed materialism as a human characteristic and as
part of personality. Materialism originates from human traits
such as envy, nongenerosity, possessiveness, and preservation
(Belk 1985; Ger and Belk 1996). In recent decades, an in-
creasing number of studies have considered materialism to
be located in people’s value and/or goal systems (e.g.,
Kasser and Ahuvia 2002). That is, materialism gives priority
to extrinsic values and goals such as financial success and an
appealing image. Since materialism is most commonly
assessed by the Material Values Scale (MVS) (e.g., Brown
et al. 2016), we follow Richins and Dawson (1992) and define
materialism in the current study as “a set of centrally held
beliefs about the importance of possessions” (p. 308).

Materialistic people believe that material possessions are
likely to bring happiness and a good life; thus, the relation
between materialism and well-being has emerged as a topic of
great academic interest. However, in Dittmar et al.’s (2014)
meta-analytical study, materialism was found to be negatively
associated with well-being. Considerable evidence has also in-
dicated that materialism negatively influences a diverse array of
domains, including interpersonal relationships, consumer be-
haviors, and even self-concept (Jiang et al. 2016; Li et al. 2018).

Self-concept has long been a main stream of materialism
research, and comprehensive self-concept-related theories
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have recently emerged in this field (Donnelly et al. 2016;
Shrum et al. 2013). For example, Donnelly et al. (2016)
attempted to explain key patterns of materialistic people’s be-
havior from the perspective of self-awareness by proposing
escape theory. The researchers considered that materialism
tends to be infused with self-blame and other negative self-
views (e.g., feelings of inadequacy, self-doubt, and low self-
esteem), which activate highly aversive self-awareness.
Impulsive, shortsighted, and irrational behavior patterns are
likely to be triggered to help individuals escape from dysphor-
ic moods and cognitive deconstructions associated with aver-
sive self-awareness. The identity motives theory has also
grounded materialism-related research on the self (Rustagi
and Shrum 2018; Shrum et al. 2013). This theory views ma-
terialism as “the extent to which people engage in identity
maintenance and construction through symbolic consump-
tion” (Shrum et al. 2013, p.1180). Relying on the symbolic
value of acquisitions to validate one’s identity undoubtedly
leads to vulnerability and instability (Donnelly et al. 2016).
In the current research, we aimed to expand the body of self-
concept-related literature and theories by linking materialism
to self-esteem, which refers to “the extent to which one prizes,
values, approves, or likes oneself” (Blascovich and Tomaka
1991, p. 115).

Materialism and Self-Esteem

Some previous studies have examined the association be-
tween materialism and self-esteem, and they have generally
delineated three pathways. First, the compensatory effect of
materialism on low self-esteem has been hypothesized and
examined in an attempt to explain why people turn to materi-
alistic values (e.g., Chaplin and John 2007; Kim et al. 2017;
Park et al. 2017; Ruvio et al. 2013). That is, materialism seems
to be a strategy people use to copewith threatened self-esteem.
People can regain a positive self-image via the signaling func-
tion of material possessions. Second, another line of research
has regarded self-esteem (including low general self-esteem
and high contingent self-esteem) as a potential consequence of
materialism (e.g., Kasser et al. 2014; Reeves et al. 2012; Teng
et al. 2016). Specifically, due to upward social comparison
tendencies (Dittmar et al. 2014), high standards of material
possession satisfaction (Donnelly et al. 2016), and reliance
on the feedback of external factors (Teng et al. 2016), people
with high materialism are likely to hold negative and fragile
self-appraisals. Third, the above two types of studies also in-
spire researchers to uncover the bidirectional relations be-
tween materialism and self-esteem (Li et al. 2018).

Although dialogue regarding the materialism–self-esteem
relation continues, there are still two important issues deserv-
ing further exploration. First, relatively scant attention has
been paid to the boundary conditions of the materialism–

self-esteem link (Dittmar et al. 2014; Zhang and Hawk
2019). It is not clear whether the influences of materialism
on self-esteem are stable or contingent on certain factors.
For example, due to inconsistent research findings (e.g.,
Lekes et al. 2010; Martos and Kopp 2012), Dittmar et al.
(2014) viewed self-esteem as one index of personal well-
being and revealed that the strength of the detrimental effect
on well-being depends on demographic factors (e.g., gender
and age), value context (i.e., whether materialistic values and
goals are endorsed by the environment), and economic indi-
cators (e.g., economic growth and wealth differentials). By
conducting a series of experiments, Zhang and Hawk (2019)
found that self-esteem negatively predicted materialistic
values only when participants held low levels of interdepen-
dent self-construal.

Second, in terms of methodology, there are two fundamen-
tal problems with experimental paradigms and cross-sectional
data used in most previous studies (e.g., Jiang et al. 2015; Kim
et al. 2017; Teng et al. 2016). On the one hand, correlations
cannot establish causality, and inferences derived from cross-
sectional data are often fallacious. It is difficult to determine
whether self-esteem is an outcome or a cause of materialism
(Baumeister et al. 2003; Cole and Maxwell 2003). As sug-
gested by existing findings, when we assume that materialism
impairs people’s self-esteem, there is also a possibility that
self-esteem deficits motivate people to pursue materialism.
On the other hand, experimental designs uncover the materi-
alism–self-esteem relation in a temporary context, so the long-
term effect of materialism on self-esteem requires further ex-
ploration (Li et al. 2018). Longitudinal data have considerable
analytical advantages over one-time surveys or experimental
designs. For example, longitudinal data help identify causality
to deepen the understanding of what causes certain changes to
occur (Lynn 2009). The casual relation between variables may
need time to unfold, and we do not expect that the magnitude
of hypothesized causal effects remains constant over time
(Selig and Preacher 2009). Longitudinal studies effectively
avoid such pitfalls. Thus, due to sparse longitudinal evidence
of materialism and its relation with self-esteem, improvements
in study designs are warranted (Kasser 2016).

TheModerating Role of Socioeconomic Status

Worldwide, economies are growing with inequality in wealth.
As an example, China’s wealth inequality problem is
highlighted, especially after 2002. The Gini coefficient of
the distribution of wealth increased from .54 in 2002 to .74
in 2010 (Li and Wan 2015). To some extent, the landscape of
resources already available in an individual’s life (called “so-
cioeconomic status”, SES) determines the perceived impor-
tance of material resources (Lee et al. 2018). SES is some-
times interchangeable with social class, referring to either
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objective material resources (usually represented by income,
educational level and occupation) or subjectively perceived
social status vis-à-vis others in society (Kraus et al. 2012).

According to the social cognitive theory of social class
(Kraus et al. 2012), social class leads to predictable social
cognitive thought patterns. Specifically, individuals with high
SES hold solipsistic social cognitive tendencies, making them
focus on their internal states, goals and emotions. This internal
cognitive orientation emphasizes self-expression and self-
development (Kraus et al. 2012; Lee et al. 2018). Low-SES
individuals, in contrast, tend to exhibit externally oriented
cognitive patterns, which emphasize external, uncontrollable
social forces and the individuals surrounding them. The dif-
ferent cognitive patterns imply different ways in which people
define andmaintain the “self”. High-SES people who perceive
the social environment through the lens of solipsism tend to
maintain their self-esteem through the attainment of internal
goals such as personal success and validation of their abilities.
However, low-SES people with contextualism thinking styles
have a stronger tendency to rely on the attainment of external
goals such as material possessions for self-esteem mainte-
nance (Manstead 2018; Zhang and Hawk 2019). Thus, the
detrimental effect of materialism on self-esteem is likely to
be amplified among low-SES people.

Moreover, unrealistically high standards about material sat-
isfaction are the root cause of why materialism leads to nega-
tive self-appraisal (Donnelly et al. 2016). From the goal-
attainment perspective (Locke and Latham 1990), people of
higher social classes own abundant resources. They should be
in a better position to fulfill their material desires than lower-
SES people living with fewer resources and more material-
related concerns. There are reasons to believe that low-SES
people have more chances to experience dissatisfaction from
material possessions and are more likely to suffer deficits in
self-esteem from high materialism orientations than their
high-SES counterparts.

The Current Study

The current study aimed to explore the effect of materialism
on self-esteem longitudinally by employing a cross-lagged
design to complement the conclusions drawn from previous

cross-sectional and experimental studies. We included SES in
the research model as a potential moderator to shed light on
how the strength of the materialism-self-esteem relation relies
on individuals’ resource availability. Specifically, a cross-
lagged model (see Fig. 1) was built based on a three-wave
longitudinal survey to explore the effect of materialism on
self-esteem. The potential moderating role of SES in the focal
relation was examined via model comparisons.

Method

Participants and Procedure

Participants were recruited among undergraduate stu-
dents from a university in China. A three-wave longitu-
dinal design was used. The sample size of each wave
was as follows: 652 in Wave 1 (276 males and 376
females; Mage = 19.09 years, SDage = .93 years), 538 in
Wave 2 (212 males and 326 females; Mage = 19.63 years,
SDage = .90 years), and 560 in Wave 3 (213 males and
347 females; Mage = 20.49 years, SDage = .92 years). In
total, 430 students (148 males and 282 females) ranging
in age from 17 to 24 years (M = 20.48 years ,
SD = .93 years) completed all three waves of the survey.

We approached the target participants, obtained their con-
sent forms, and collected their demographic information dur-
ing the first semester of year one. Participants reported their
yearly family income in the initial survey. Then, in the second
semester (i.e., approximately five months later), the first wave
of surveys was distributed to the participants who agreed to
participate in our research. The second and third waves of data
were collected during the first semester of year two and year
three, respectively. In each wave, participants completed the
MVS and Rosenberg’s (1965) Self-Esteem Scale. Due to the
short interval between our initial investigation and Wave 1,
participants responded to demographic questions (including
age, gender, etc.) only in Waves 2 and 3. A unique code was
used to match each wave of data. To ensure that participation
was completely voluntary, a stipend (approximately $1) was
given to those who finished each survey as a token of
appreciation.

Fig. 1 The cross-lagged model
hypothesized in the current study
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Measures

Materialism We employed the MVS (Richins and Dawson
1992) to assess materialism. The MVS includes 18 items with
three dimensions (success, centrality, and happiness). All items
were rated based on a five-point scale from 1 “strongly disagree”
to 5 “strongly agree.” An example item is “I admire people who
own expensive homes, cars, and clothes”. Higher scores indicate
higher levels of materialism. Cronbach’sα coefficients were .71,
.75, and .76 for the three waves, respectively.

Self-Esteem Self-esteemwasmeasured using Rosenberg’s (1965)
Self-Esteem Scale, which is a 10-item, four-point scale with re-
sponses ranging from 1 (strongly disagree) to 4 (strongly agree).
An example item is “I take a positive attitude toward myself.” A
higher score indicates higher self-esteem. This scale showed high
stability, and Cronbach’s α coefficient for all waves was .84.

SES Consistent with previous studies (e.g., Williams et al.
1997), we assessed objective SES by using yearly family in-
come as a representative index. Participants reported their
yearly family income based on one item with 9 levels from
1 = “less than 3000 RMB” to 9 = “more than 200,001 RMB”
(7.0 RMB equals approximately 1 USD).

Results

Attrition Analysis

First, we compared the levels of materialism and self-esteem
in Wave 1 between the participants who completed all three
waves (N = 430) and those whomissed at least one of the three
waves (N = 308). There was no significant difference in ma-
terialism (t = .94, p = .35) and self-esteem (t = −.08, p = .94)
between the two groups. The effect sizes in the above analyses
were also very small (materialism: Cohen’s d = .08; self-es-
teem: Cohen’s d = −.01). Second, we found significant gender
differences (Wave 1: χ2 = 7.88, df = 1, p = .005; Wave 2: χ2 =
19.48, df = 1, p = .00; Wave 3: χ2 = 36.09, df = 1, p = .00) but
non-significant age differences (Wave 1: t = .46, p = .65;Wave
2: t = .98, p = .32; Wave 3: t = −1.26, p = .21) between partic-
ipants who dropped out and participants who continued in the
study. The above results indicated that data were not missing
completely at random, and it is unlikely that the missing data
greatly influenced the results. Therefore, we used the full in-
formation maximum likelihood (FIML) estimation approach
to address the missing data (Little and Rubin 2002; Muthén
et al. 1987). FIML computes a case-wise likelihood function
by only using the variables observed for a certain case.
Specifically, missing data is replaced with probable values
according to the linear relationship between the variable with
missing data and other variables.

Descriptive Analysis

The means, standard deviations and inter-correlations of the
studied variables in each wave are presented in Table 1. In line
with the hypothesis, the concurrent correlation between mate-
rialism and self-esteem was significant at each wave (Wave 1:
r = −.17, p < .001; Wave 2: r = −.20, p < .001; Wave 3: r =
−.15, p < .01).

Hypotheses Testing

A series of structural equation modeling (SEM) analyses were
conducted after we controlled for age and gender. Specifically,
we first tested the longitudinal invariance of materialism and
self-esteem. Then, we examined the structural relationships
between materialism and self-esteem and the model stability
across the three waves. Finally, we used multiple-group anal-
yses to investigate whether the link between materialism and
self-esteem varied across the different levels of SES.

Analyses of Invariance

To test the longitudinal invariance of materialism and self-
esteem, we built two sets of models for each variable (i.e.,
Models –a and Models –b, see Table 2). In Models –a, the
construct structure was the same in three waves (i.e., equal
form); in Models –b, we further constrained the factor load-
ings to be equal across three waves (i.e., equal factor load-
ings). Models –a and Models –b were compared according to
the results of chi-square tests. The statistically non-significant
results were obtained for materialism and self-esteem (mate-
rialism: Δχ2 = 28.67, Δdf = 36, p = .80; self-esteem: Δχ2 =
30.43, Δdf = 20, p = .06), indicating the longitudinal invari-
ance of the measured variables.

Analyses Examining the Cross-Lagged Paths
between Materialism and Self-Esteem

In this section, we compared 6 different models (see Table 3).
Following Cole and Maxwell (2003), we first defined the
cross-lagged structural model as shown in Fig. 1 (i.e., Model
1). Then, Models 2 and 3 were further built based onModel 1:
in Model 2, the cross-lagged paths from self-esteem to mate-
rialism were deleted; and in Model 3, we dropped the cross-
lagged paths from materialism to self-esteem. Model compar-
ison results revealed a non-significant difference between
Model 1 and Model 2 (Δχ2 = 2.64,Δdf = 2, p = .27; accepted
Model 2). However, dropping the cross-lagged paths from
materialism to self-esteem resulted in substantially worse fit
(Δχ2 = 12.57,Δdf = 2, p = .00; rejected Model 3). The above
findings provide initial evidence for the predictive effect of
materialism on self-esteem.
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In Models 4–6, we tested the model stability across the
three waves by adding constraints. Specifically, in Model
4, we constrained the auto-regression paths of materialism
(e.g., Materialism 1 to Materialism 2) to be equal based
on Model 2. In model 5, the auto-regression paths of self-
esteem (e.g., Self-esteem 1 to Self-esteem 2) were
constrained to be equal based on Model 2. The chi-
square tests showed that the difference between Model 2
and Model 5 was non-significant (Δχ2 = .13, Δdf = 1,
p = .72; accepted Model 5), while the difference between
Model 2 and Model 4 was significant (Δχ2 = 7.03, Δdf =
1, p = .008; rejected Model 4). We observed that the path
coefficient from Materialism 1 to Materialism 2 was
sl ight ly larger than that from Mater ia l ism 2 to
Materialism 3. However, the auto-correlations were stable
for self-esteem across time. Finally, based on Model 5 we
built Model 6, in which the cross-lagged paths from ma-
terialism to self-esteem were constrained to be equal. The
non-significant model comparison results suggested
Model 6 to be our final structural model (Δχ2 = 1.02,
Δdf = 1, p = .31; accepted Model 6). As seen in Fig. 2,
both the path from Materialism 1 to Self-esteem 2 (β =
−.08, SE = .03, p = .001) and the path from Materialism 2
to Self-esteem 3 (β = −.09, SE = .03, p = .001) were
significant.

Analyses Examining the Moderating Role of SES

We separated the whole sample into high- and low- SES
groups according to the mean score (i.e., MSES = 2.80).
Then, the measurement and structure were compared between
the two groups. In terms of measurement, the factor loadings
in both groups were constrained to be equal (Model 6–1, see
Table 4): χ2 = 24.42, df = 28, CFI = 1.00, TLI = 1.00,
SRMR = .04. There was no significant difference between
the constrained model and the non-constrained model:
Δχ2 = 12.31, Δdf = 14, p = .58, indicating that the measure-
ment of materialism and self-esteem were the same for partic-
ipants in the high- and low- SES groups. Based onModel 6–1,
we further limited the cross-lagged paths from materialism to
self-esteem to be invariable in the two groups (Model 6–2, see
Table 4): χ2 = 28.32, df = 29, CFI = 1.00, TLI = 1.00,
SRMR = .04. A chi-square difference test revealed a signifi-
cant result: Δχ2 = 3.90, Δdf = 1, p = .048. Therefore, the sig-
nificant group difference in structure suggested that the nega-
tive relation between materialism and self-esteem was differ-
ent in the high- and low- SES groups (Cheung and Rensvold
2002). Specifically, the path from Materialism 1 to Self-
esteem 2 (low SES: β = −.16, SE = .04, p = .00; high SES:
β = −.07, SE = .04, p = .04) and the path from Materialism 2
to Self-esteem 3 (low SES: β = −.15, SE = .04, p = .00; high

Table 2 Results for Analyses of Invariance

Variable Factor and model χ2 df Δχ2 Δdf RMSEA CFI TLI SRMR

Materialism Model 1a: Equal form 355.43 153 .05 .92 .90 .04

Model 1b: Equal factor loading 384.10 189 28.67 36 .05 .92 .91 .05

Self-esteem Model 1a: Equal form 379.35 96 .07 .95 .93 .05

Model 1b: Equal factor loading 409.78 116 30.43 20 .07 .95 .94 .06

Note. RMSEA =Root-Mean-Square Error of Approximation; CFI = Comparative Fit Index;

TLI = Tucker-Lewis Index; SRMR= Standardized Root-Mean-Square Residual

Table 1 Descriptive Statistics
and Variable Inter-correlations Variable 1 2 3 4 5 6 7

1 T1 Materialism

2 T1 Self-esteem −.17***

3 T2 Materialism .66*** −.11*

4 T2 Self-esteem −.13** .55*** −.20***

5 T3 Materialism .50*** −.07 .65*** −.10*

6 T3 Self-esteem −.20*** .49*** −.24*** .61*** −.15**

7 SES .09* .14** .09 .15*** .05 .10*

M 2.80 3.11 2.86 3.11 2.89 3.08 3.67

SD .38 .38 .40 .36 .41 .37 .98

Note. *p < .05; **p < .01; ***p < .001

T1 = Time 1; T2 = Time 2; T3 = Time 3

SES = Socioeconomic Status
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SES: β = −.08, SE = .04, p = .04) were stronger in the low-
SES group than in the high-SES group. The above findings
indicated that compared to their low-SES counterparts, the
high-SES participants were less susceptible to the negative
effect of materialism on self-esteem.

Supplementary Analyses

Two additional analyses were performed. First, to exclude the
possibility that the vulnerability of self-esteem among low-
SES participants was caused by their innate materialism ori-
entation, we further compared the materialism levels between
the low- and high-SES groups in the three waves. The results
showed that the differences in materialism between the two
groups were not significant across the three waves (Wave 1:
t = 1.57, p = .12, Cohen’s d = −.13; Wave 2: t = 1.75, p = .08,
Cohen’s d = −.17; Wave 3: t = .90, p = .37, Cohen’s d = −.08).

Second, the cross-lagged paths from self-esteem to materi-
alism were deleted in our final structural model. However,
considering that previous research has suggested the compen-
satory effect of materialism on low self-esteem, additional
analyses were conducted to test the path coefficients from
self-esteem to materialism. We found that the cross-lagged
paths from self-esteem to materialism were non-significant
in the high- and low-SES groups: the path from Self-esteem
1 to Materialism 2 (low SES: β = .007, SE = .03, p = .807;
high SES: β = .006, SE = .026, p = .807) and the path from

Self-esteem 2 to Materialism 3 (low SES: β = .006, SE = .03,
p = .807; high SES: β = .006, SE = .025, p = .807).

Discussion

Extant research has taken steps to examine the relation be-
tween materialism and self-esteem (Jiang et al. 2015; Kasser
et al. 2014; Lee et al. 2018). Considering the limited longitu-
dinal evidence as well as the unexplored boundary conditions
of this relation, we conducted a three-wave longitudinal sur-
vey to explore the link between materialism and self-esteem
and the influence of social class on the strength of this relation.
The findings show that materialism decreases self-esteem in
the long term. More importantly, when individuals belong to
the high-SES group, abundant resources are helpful in reduc-
ing the harm of materialism to self-esteem.

People always wish to maintain a view of themselves as
good, capable and adequate. Nevertheless, empirical evidence
has revealed that materialism decreases self-esteem. Some re-
search includes self-esteem in the well-being system (Kasser
et al. 2014), which allows an examination of explanatory
mechanisms under the framework of social determination the-
ory (SDT) (Deci and Ryan 2000). Specifically, it is likely that
when people attach great importance to extrinsic goals, their
basic psychological needs (i.e., autonomy, relatedness, and
competence) are impaired and they are susceptible to the risk
of negative self-appraisal (Dittmar et al. 2014). In addition to
SDT, the aforementioned escape theory of materialism sug-
gests that people with high materialism are prone to aversive
self-awareness from which they seek to escape (Donnelly
et al. 2016). The current study provides additional evidence

Fig. 2 The final structural model.
**p < .01; ***p < .001

Table 3 Analyses Examining the Influence of Materialism on Self-
esteem

χ2 df RMSEA CFI TLI SRMR

Model 1 8.22 10 .00 1.00 1.00 .01

Model 2 10.86 12 .00 1.00 1.00 .02

Model 3 20.79 12 .04 .99 .98 .04

Model 4 17.89 13 .03 .99 .99 .05

Model 5 10.99 13 .00 1.00 1.00 .02

Model 6 12.01 14 .00 1.00 1.00 .02

Note. RMSEA = Root-Mean-Square Error of Approximation; CFI =
Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR =
Standardized Root-Mean-Square Residual

Table 4 Results of Multiple Group Analyses

Moderator Model χ2 df RMSEA CFI TLI SRMR

SES Model 6–1 24.42 28 .00 1.00 1.01 .04

Model 6–2 28.32 29 .00 1.00 1.00 .04

Note. RMSEA = Root-Mean-Square Error of Approximation; CFI =
Comparative Fit Index; TLI = Tucker-Lewis Index; SRMR =
Standardized Root-Mean-Square Residual
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of the negative effect of materialism on self-esteem, especially
from a longitudinal perspective. Admittedly, Kasser et al.
(2014) also explored how materialism influences self-esteem
by using a longitudinal design (see Study 4). However, focus-
ing on adolescent samples with ages ranging from 10 to 17,
they used intervention programs to manipulate materialism
and did not explore the boundary conditions of the
materialism-self-esteem relation. We attempted to make fur-
ther contributions in the present research, based on the work of
Kasser et al. (2014).

Different from those correlational and experimental studies
(Nagpaul and Pang 2017; Park and John 2011), we found that
the long-term influence of self-esteem on materialism was non-
significant. A cross-sectional survey raises questions about the
direction of causality, while an experimental design leads to low
ecological validity and explores only the temporary compensa-
tion effect of materialism on self-esteem. We responded to the
requirement of longitudinal evidence mentioned by previous
research (e.g., Jiang et al. 2015; Park et al. 2017). Our findings
reveal that an excessive pursuit of material wealth is chronically
harmful to self-esteem. More importantly, as mentioned, we
found that deleting the cross-lagged paths from self-esteem to
materialism simplified the model without significant changes to
model fitness. Moreover, while testing the cross-lagged paths
from self-esteem to materialism in both low- and high-SES
groups, non-significant path coefficients were observed. The
above evidence indicates that the promoting effect of self-
esteem deficits on materialism may be short term.

Our findings also suggest that materialism is less likely to
impair self-esteem for people with higher SES. We assessed
participants’ SES based on their objective experience (i.e.,
family income), which reflected their social status and amount
of available resources. Objective resources not only distin-
guish social hierarchy but also shape cognitions and behaviors
that signal social class (Kraus et al. 2011). According to the
identity motives theory (Shrum et al. 2013), materialistic peo-
ple tend to identify themselves through symbolic consump-
tion, leading to vulnerability and instability of their self-con-
cept. Nevertheless, Piff (2014) suggested that a higher social
class is associated with greater entitlement and narcissism.
Entitled and narcissistic individuals value increased control
over their lives, independence and self-focus, which help re-
duce their exposure to external influences and eliminate neg-
ative influences of materialism on their self-concept. That is,
adequate resources make material objects less likely to func-
tion as symbols of identity and self-expression among higher-
SES people. Even when they hold high levels of materialism,
materialistic values will do little harm to their self-esteem. It
has also been suggested that social comparison between one’s
own wealth and the wealth of others is salient among individ-
uals who prioritize materialistic goals, making a materialistic
orientation problematic for their well-being, including their
self-esteem (Dittmar et al. 2014). When greater resources

enjoyed by higher-SES people result in a stronger focus on
the self and less concern for others (Manstead 2018), there are
reduced opportunities for materialism to harm self-esteem.

Dittmar et al.’s (2014) meta-analytical study found that
personal income and household income were not significant
moderators determining the size of the link between material-
ism and well-being. In their study, subjective well-being,
positive/negative self-appraisals, and poor mental health were
included as three different categories of well-being. However,
personal well-being is a broader concept than self-esteem,
which is just one representative index of positive self-apprais-
al. Dittmar et al. (2014) provide supportive evidence for the
SDT view emphasizing importance of basic psychological
needs for humanwell-being, regardless of whether individuals
are wealthy or poor. By focusing on self-esteem and its link
with materialism, this study specifies and deepens the findings
of Dittmar et al. (2014), especially with regard to the moder-
ating effect of personal economic status.

Previous studies consider SES as one of the motivators of
materialism (e.g., Li et al. 2018; Roberts et al. 2003). We
acknowledge the potential predictive effect of SES on materi-
alism. Nevertheless, SES was found to exert no influence on
materialism in our research, which may be due to the follow-
ing possible reasons. First, it has been suggested that youths
tend to be materialistic when they grow up in economically
deprived environments (e.g., Goldberg et al. 2003). However,
inconsistent findings exist. In Li et al.’s (2018) study, social
class was negatively related to trait materialism, but the coef-
ficient was non-significant (r = −.16, ns.). Some studies have
indicated no correlation between materialism and participants’
SES (e.g., Christopher et al. 2004; Roberts et al. 2003).
Karabati and Cemalcilar (2010) even suggested that students
in the higher-SES group were significantly higher in overall
materialism. Second, the non-significant relation between
SES and materialism in the present research was caused by
methodological reasons to some extent. Unlike previous re-
search that manipulated social class and simultaneously or
immediately thereafter assessed state materialism (e.g., Li
et al. 2018), a longitudinal design was employed in our re-
search. Specifically, after reporting levels of family yearly
income (i.e., the indicator of SES), participants did not finish
the first wave survey until five months later. It is believed that
a time interval can greatly reduce the covariation between
variables (Podsakoff et al. 2003). Third, Ahuvia and Wong
(2002) distinguished personal values materialism from per-
sonality materialism. Personal values materialism, the focus
of our research, stresses the importance of owning material
possessions (Richins and Dawson 1992). Personality materi-
alism defines materialism as a personality trait (Belk 1985).
Generally, the influence of resource deprivation on material-
ism should be stronger for personality materialism than for
personal values materialism (Ahuvia and Wong 2002).
Fourth, it is possible that the variations in participants’
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materialism are explained by other important factors, such as
culture. For example, Jiang et al. (2016) showed that a disci-
plinary culture endorsing materialistic values accelerated the
development of materialism.

Given economic development and generational intergener-
ational population replacement, it has been suggested that the
gradual shift frommaterialistic values (e.g., the desire for eco-
nomic and physical security) to post-materialistic values (e.g.,
the desire for freedom and self-expression) is a global phe-
nomenon (Abramson and Inglehart 2009). The present study
focused on materialism and examined the hypotheses in the
Chinese context. We believe our research findings have cul-
tural universality. First, most people are neither outright ma-
terialists nor outright post-materialists. Bean and Papadakis
(1994) argued that materialism and post-materialism should
be flexible alternatives rather than polarized priorities. While
promoting economic conditions is one of the focuses for most
countries, especially developing countries such as China,
India, and Mexico, materialistic values play important roles
in people’s lives all over the world. For example, Twenge and
Kasser (2013) tracked the trends in the desire for expensive
material items among American youths between 1976 and
2007 and found that youth materialism increased over the
generations. Second, participants in the current research were
undergraduates. Though there are potential age-group differ-
ences in values due to the aforementioned intergenerational
population replacement issue, all citizens share a common
culture to some extent (Abramson and Inglehart 1987).
However, the present study corroborated that self-esteem is
an avenue to self-concept. Admittedly, Chinese people have
a tendency to rely on others to validate their identity, creating
vulnerability and instability (Oyserman et al. 2002).
Moreover, it is believed that the meaning of social class varies
across cultures and political systems (Kraus et al. 2012). Thus,
we still recommend cross-national studies in the future to in-
tegrate concerns about cultural differences.

Limitations and Future Directions

The current study has some limitations. First, we measured
participants’ general self-esteem in three waves to explore
how materialism influenced their self-concept in the long run.
It has been found that contingent self-esteem, especially extrin-
sically orientated contingent self-esteem, is closely related to
materialism (Nagpaul and Pang 2017). Thus, from the self-
concept perspective of materialism, future research can take
other self-concept-related variables (e.g., contingent self-es-
teem, self-concept clarity and self-discrepancy) into account
and enrich the research model (Mittal 2015; Noguti and
Bokeyar 2014). Second, a longitudinal survey design was
employed in the current study; however, in terms of methodol-
ogy, we have two recommendations for future researchers. On

the one hand, following previous practice in the area of mate-
rialism (Jiang et al. 2015), experiments can be used to replicate
our findings. For example, in addition to using objective index-
es such as educational levels, family income and occupations to
assess SES, participants’ subjectively perceived SES can be
directly manipulated (Kraus et al. 2010). On the other hand,
we assessed materialism by using Richins and Dawson’s
(1992) MVS, which has been widely used in previous research.
There are different ways to define and measure materialism in
the academic area. Kasser and Ryan’s (1993, 1996) Aspiration
Index (AI) measures a broad set of material goals, including
image, fame and financial success. AI yields two different types
of materialism assessments: absolute measures, reflecting par-
ticipants’ ratings of the importance of materialistic goals, and
relative measures, assessing how important materialistic goals
are compared with other goals (Dittmar et al. 2014). While AI
and MVS emphasize the cognitive values associated with ma-
terialism, Ger and Belk’s (1996) measure of materialism, a trait-
like measure of materialistic attitudes and beliefs, captures peo-
ple’s materialistic emotional reactions. We encourage further
comparison of results between studies with different definitions
and measurements.
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Abstract Smartphones are important communication and
technological tools that have become an indispensable part
of university students’ lives. Although empirical research
has evaluated factors that influence Smartphone addiction,
few studies have explored positive and potentially protective
factors such as virtues that may increase the efficacy of future
Smartphone addiction prevention programs. Thus, this study
examined the relationship between three key virtues (i.e., re-
lationship, vitality, and conscientiousness) and Smartphone
addiction as well as evaluated the specific contributions of
these virtues as applied to Smartphone use among Chinese
university students. A total of 682 undergraduates (aged 18–
24 years) from three universities completed the 96-item
Chinese Virtues Questionnaire and Mobile Phone Addiction
Index. Results showed that three virtues were significantly
correlated with Smartphone addiction. Specifically, conscien-
tiousness and relationship virtues negatively predicted
Smartphone addiction and explained 82.61% of addiction-
related variance. Vitality positively predicted Smartphone ad-
diction and accounted for the remaining 17.39% variance.
Thus, this study demonstrated that conscientiousness and re-
lationship virtues were potential protective factors for
Smartphone addiction, while vitality led to increased vulner-
ability. Gender-related differences were also discovered.
Specifically, male students may be more sensitive to the con-
scientiousness virtue, while female students may show

increased sensitivity to the relationship virtue. Consequently,
future efforts to prevent Smartphone addiction could focus on
how to enhance conscientiousness and relationship virtues
and how to reduce the vitality virtue.

Keywords Virtues . Smartphone addiction . CVQ-96 .

MPAI . University students . Prevention

Introduction

Smartphone use has increased dramatically in recent years.
According to the International Telecommunications Union,
there were more than 7 billion mobile cellular subscriptions
at the end of 2015. This data accounts for 97% of the world’s
population. In China, the total number of Smartphone users
reached 1.306 billion in 2015. Although Smartphone use has
been growing in the general population, university students
are particularly affected and an increasing number feel reliant
on and inseparable from their Smartphones (Lepp et al. 2015).

Over time, Smartphone use has resulted in changes to daily
routines, habits, social behaviors, emancipative values, family
relations, and social interactions (Alt 2016; Samaha and Hawi
2016). A growing number of studies report that uncontrolled
Smartphone use is associated with sleep disturbances, work
intrusion, depression, dangerous behaviors (e.g., phone use
while driving), and pathological symptoms (Thomée et al.
2011; White et al. 2004). In this study, the term Smartphone
addiction refers to an inability to control Smartphone use
(Walsh et al. 2010). The symptoms of Smartphone addiction
include an inability to control cravings, anxiety and feeling
lost, withdrawal and escape, and productivity loss (Huang
et al. 2014). Therefore, Smartphone addiction is sometimes
called nomophobia, which is an abbreviation for Bno mobile
phone phobia.^ In other words, it literally refers to
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individuals’ feelings of fear related to being unable to use their
Smartphones (Emanuel et al. 2015).

In the past decade, the amount of research about
Smartphone addiction has grown substantially. For example,
the prevalence rate of university student Smartphone addic-
tion is estimated to be between about 10% and 48% (Aljomaa
et al. 2016; Billieux et al. 2015). Subsequently, this high pro-
portion and trend toward rapid growth in addiction rates has
created urgency for further exploration of the causes and psy-
chological mechanisms underlying Smartphone addiction.

It should be noted that the extremely wide range in estimat-
ed Smartphone addiction rates is primarily due to a lack of an
appropriate theoretical rationale underlying the majority of
studies within the field (Billieux et al. 2015). That is, uncon-
trolled Smartphone use is too frequently conceptualized as a
behavioral addiction. As a result, the screening tools that are
developed have been adapted from literature pertaining to
substance use and pathological gambling. However, this does
not account for the specifics of Smartphone addiction. In
other words, most existing studies have focused on de-
scriptions of behaviors and consequences associated with
uncontrolled Smartphone use (Yu et al. 2013). Thus far,
only a few studies have focused on the causes of
Smartphone addiction (Aljomaa et al. 2016; van Deursen
et al. 2015). Furthermore, the majority of studies empha-
size negative relationship and intrapersonal factors rather
than initiating and conducting research from a positive or
proactive perspective (Billieux et al. 2015).

Virtues

Virtues are a core concept in positive psychology and refer to
Ba property of the whole person and the life that person leads^
(Peterson and Seligman 2004, p. 87). The virtues system was
developed as a 2-tier model, with the first tier including 24
character strengths (e.g., kindness, gratitude, love, zest, and
self-regulation) and the second including 6 universal virtues
(i.e., knowledge/wisdom, courage, humanity, justice, temper-
ance, and transcendence) (Dahlsgaard et al. 2005). Although
abundant studies have consistently shown that these character
strengths significantly enhance mental health and reduce un-
healthy behaviors in different cultures (Gillham et al. 2011),
relatively few have investigated first-tier character strengths as
second-tier virtues (Linkins et al. 2015). Perhaps one reason is
that this virtue structure does not account for cultural variabil-
ity. Additionally, existing studies have reported that the virtue
structure is uni- or multi-dimensional (i.e., three-, four-, five-
and six-factor structures) (Toner et al. 2012).

To address this problem, Duan et al. (2012) applied a com-
bined etic-emic approach to reduce culturally inappropriate
items. For instance, when assessing Bself-regulation^, BI have
no trouble eating healthy foods^ is invalid within Chinese
culture. Additionally, the item BAt least once a day, I stop

and count my blessings^ was excluded as a measure of the
Bgratitude^ as the result of its strong religious connotations.
Subsequently, a 96-item Chinese Virtues Questionnaire
(CVQ-96) was developed. The CVQ-96 items were selected
from the Values in Action Inventory of Strengths (VIA-IS),
which was originally developed to measure the 24 character
strengths. Subsequently, Duan et al.’s (2013) study utilizing
exploratory and confirmatory factor analyses suggested
three well-established and culturally meaningful virtues:
relationship, vitality, and conscientiousness. The relation-
ship virtue reflects the positive cognitions, emotions, and
behaviors associated with social interactions. The vitality
virtue emphasizes positive qualities such as curiosity, cre-
ativity, and zest for a fulfilling life. Finally, the conscien-
tiousness virtue is intrapersonal and involves exhibition of
willpower and self-control.

Virtues and Smartphone Addiction

Some theorists assert that virtues are positive traits reflected in
thoughts, emotions, and behaviors (Peterson and Seligman
2004). According to problem-behavior theory (Jessor 1987),
the personality system is one of three psychosocial systems
(i.e., personality, perceived environment, and behavior) that
can be used to either explain problem behavior instigation or
control against it. The variables in this system are personal
beliefs, expectations, values, attitudes, and orientations toward
the self and others. Consistently, virtues manifest positive per-
sonality traits in social interactions, positive personal qualities,
and willpower. Thus, the levels of these traits can signifi-
cantly affect an individual’s degree of Smartphone depen-
dence. Moreover, several past studies indicate that indi-
viduals with Smartphone addiction are more likely to re-
port lower degrees of the relationship virtue (Chung 2011;
Geser 2006) and a general lack of the conscientiousness
virtue (Zhang et al. 2014).

However, there are currently no consistent conclusions
about the effects of the vitality virtue on addictive behav-
iors. Akin (2012) reported that subjective vitality nega-
tively predicted addictive behaviors in university students.
Although Zhang et al. (2014) used a different measure of
vitality, this study indicated that vitality was instead a
positive predictor of addictive behaviors. This inconsis-
tency implies variability in the role of vitality with respect
to addictive behaviors, and highlights the inconclusively
of previous results. Therefore, it is evident that further
study is required to examine the relationship between vir-
tues and addictive behaviors.

Previous studies linking Smartphone addiction to the three
key virtues have investigated virtues separately and assessed
them as outcome variables. For example, Chiu (2014) found
that many students who frequently used Smartphones had
poor relationships. However, the complex association
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between the roles of the three virtues and Smartphone addic-
tion means that simultaneous investigation may provide more
clarity. Past studies also reported that gender influenced levels
of certain character strengths, with females tending to score
higher than males for specific strengths (e.g., kindness, love,
gratitude) (Toner et al. 2012). Thus, the current study could
add to existing literature by exploring this issue in more depth.
This is not only consistent with past research utilizing differ-
ent perspectives, but can also guide further research on these
constructs.

Study Purpose

As noted, previous Smartphone addiction research has empha-
sized associated negative factors and outcomes. However, the
present study aimed to expand on previous literature by ex-
amining virtues as protective factors. To do so, we first ex-
plored the association between three virtues (i.e., relationship,
vitality, and conscientiousness) and Smartphone addiction.
Subsequently, we used dominance analysis to assess the rela-
tive importance and specific contributions of these virtues.
Finally, we assessed if there were gender differences with
respect to levels of the different virtues.

Overall, the purpose of the current study was to clarify how
the three key virtues contributed to Smartphone addiction.
This exploration could facilitate a virtue-based approach to
the issue as well as deepen the theoretical foundation under-
lying Smartphone addiction. Additionally, it has significant
practical implications for the creation of the prevention and
intervention programs that are required to address this ever-
increasing problem. Therefore, the current study can not only
provide insight into future study within this field, but also
highlight practical and effective ways to prevent or reduce
university students’ Smartphone addiction.

Study Hypotheses

In the current study, we proposed the following hypotheses:
(1) the conscientiousness virtue will negatively predict
Smartphone addiction because addicted individuals are more
likely to report decreased conscientiousness. (2) The vitality
virtue will positively predict Smartphone addiction because
high levels of the vitality are associated with increased addic-
tive behaviors. (3) The relationship virtue will negatively
predict Smartphone addiction because it emphasizes pos-
itive behaviors, while Smartphone addiction reflects neg-
ative behaviors. (4) Male students will score higher than
female students on vitality and conscientiousness virtues.
However, female students will score higher on relation-
ship virtue than male students because gender influenced
levels of certain virtues.

Method

Participants

A total of 682 participants were included (398 males and 284
females). Students were recruited through public notice chan-
nels (e.g., the university bulletin board) or via class announce-
ments. All participants were enrolled at one of three universi-
ties in western China and were in their first to third year of
study. Participants were eligible to participate if they owned a
Smartphone for one year or longer. Participants’ mean age
was 19.34 years (SD = 1.26; age range = 18–24 years), and
additional information about participant characteristics is pro-
vided in Table 1.

Measures

Virtues

Virtues were evaluated using the CVQ-96 (Duan et al. 2012).
This questionnaire consists of 96 virtue-related items (32 for
relationship, 40 for vitality, and 24 for conscientiousness, re-
spectively). Examples of items are: BI always keep my
promises^ (relationship), BI have a lot of interests^ (vitality),
and BI exercise regularly^ (conscientiousness). Participants
responded on a 5-point Likert-type scale ranging from 1 (very
much unlike me) to 5 (very much like me). The mean virtue
scores were calculated, with higher scores reflecting a
higher degree of each virtue. The CVQ-96 has been dem-
onstrated to be a reliable and valid measurement for
assessing virtues in Chinese populations (Duan et al.
2013). In the present study, the Cronbach’s alpha coeffi-
cients for the internal consistency of the CVQ-96 were .91
for the overall questionnaire, and .87 for relationship, .89
for vitality, and .84 for conscientiousness subscales.

Table 1 Participant characteristics

Male Female

n % n %

Average length of time of owning a Smartphone

1 year 135 33.9 76 26.8

2 years 108 27.1 103 36.3

3 years 104 26.1 62 21.8

4 years or longer 51 12.9 43 15.1

Year in university

1st year 151 37.9 88 31.0

2nd year 186 46.7 155 54.6

3rd year 61 15.3 41 14.4
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Smartphone Addiction

Smartphone addiction was assessed using the Mobile Phone
Addiction Index (MPAI) scale (Huang et al. 2014). This scale
was developed based on Leung’s (2008) Internet Addiction
Scale. It assesses 4 factors related to Smartphone addiction
including inability to control cravings (7 items), anxiety and
feeling lost (4 items), withdrawal and escape (3 items), and
productivity loss (3 items). Examples of items are: BYou al-
ways feel that you do not have enough time to use your
Smartphone^ (inability to control cravings), BYou think it’s
hard to shut down your Smartphone^ (anxiety and feeling
lost), BWhen you feel lonely, you have used your
Smartphone to communicate with others^ (withdrawal and
escape), and BSometimes you'd rather use a Smartphone than
completing a more urgent task^ (productivity loss).
Participants responded on a 5-point Likert-type scale ranging
from 1 (never) to 5 (always). A mean total score and scores for
each dimension were obtained, with higher scores indicating
higher addiction severity. TheMPAI has been demonstrated to
exhibit excellent psychometric properties in Chinese popula-
tions (Deng et al. 2015). In the present study, the Cronbach’s
alpha coefficients for the total index and the 4 dimensions
were .89, .80, .82, .82, and .76, respectively.

Procedure

A number of methods were adopted to prevent commonmeth-
odological biases. Three questionnaire packages (A, B, and C)
were prepared for the three universities (i.e., one university
received package A, one package B, and one package C).
Each package included demographic questions, the CVQ-96,
and theMPAI. All participants first completed the demograph-
ic questions, followed by the CVQ-96 and MPAI instruments.
The ordering of the items in the instruments differed depend-
ing on the particular package. Following the provision of in-
formed consent, participants completed the pencil-and-paper
questionnaires, which were immediately returned and collect-
ed by psychological professionals to ensure appropriate pro-
tocol was followed. Students from approximately 8 classes at
each university responded, and the questionnaire took approx-
imately 15 min to complete.

Data Analysis

In the preliminary analysis, we calculated mean scores for the
total scale and subscale values for virtues and Smartphone
addiction. Additionally, we calculated descriptive statistics
and performed Pearson correlation analyses. We also per-
formed comparisons of virtues between genders and between
High Smartphone Addiction (HA) and Low Smartphone
Addiction (LA) groups using t-tests. Thereafter, we conducted

multivariate regression and dominance analyses. Data analy-
ses were performed using SPSS version 20.0.

Results

Descriptive Statistics and Difference Analysis

After sorting by the overall mean Smartphone addiction
scores, 211 students (those who scored in the highest 27%)
were defined as the HA group, and 188 students (those who
scored in the lowest 27%) were categorized as the LA group.
The descriptive statistics for gender, university year, HA and
LA addiction groups, and virtues are shown in Table 2.
Results revealed that males scored significantly higher than
females on vitality (t (680) = 2.51, p = .012) and conscien-
tiousness (t (680) = 4.17, p < .001) virtues. However, males
scored lower than females on the relationship virtue (t
(680) = −3.01, p = .002). Additionally, the HA group scored
significantly lower than the LA group on relationship (t
(397) = −2.74, p = .003) and conscientiousness (t
(397) = −5.46, p < .001) virtues. However, the HA group
scored higher than the LA group on the vitality (t
(397) = 2.33, p = .002) and Smartphone addiction (t
(397) = 48.95, p < .001).

A one-way analysis of variance (ANOVA) showed signif-
icant differences for vitality (F (2672) = 4.40, p = .013) and
conscientiousness (F (2672) = 10.94, p < .001) virtues as well
as Smartphone addiction (F (2672) = 5.44, p = .005) by uni-
versity year. Post-hoc tests indicated that first year students
scored significantly lower than second (p = .005) and third
(p = .026) year students on Smartphone addiction. However,
differences in Smartphone addiction between second and third
year students were non-significant (p = .996).

Bivariate Correlations and Regression Analyses

Table 3 shows the Pearson correlation coefficients for males
and females. For males, relationship (p = .002) and conscien-
tiousness (p < .001) virtues were negatively correlated with
Smartphone addiction, while vitality (p = .003) was positively
correlated with Smartphone addiction. For females, relation-
ship (p = .002) and conscientiousness (p = .001) virtues were
significantly and negatively correlated with Smartphone
addiction.

To protect against multicollinearity, all variables were ini-
tially mean centralized. Results of regression analysis indicat-
ed that age and gender (step 1) were non-significant predictors
of Smartphone addiction. In step 2, it was found that consci-
entiousness (β = −.20, p < .001) and relationship (β = −.10,
p = .028) virtues negatively predicted Smartphone addiction,
while vitality (β = .11, p = .022) positively predicted
Smartphone addiction.
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Dominance Analysis

Dominance analysis was conducted to assess the relative con-
tribution of the three virtues to Smartphone addiction. Johnson
(2000) suggested that traditional multiple regression analysis
may overestimate or underestimate predictive power. This is
consistent with Budesco (1993) proposal that dominance anal-
ysis be used to refine current approaches to data analysis.

Based on Johnson (2000) and Budesco (1993) research and
similar to Zhang et al.’s (2014) recent study, in the current
study, the three virtues were categorized into 7 combinations.
Dominance analysis showed that the relative contribution (R2)
of the three virtues was divided by .045 when the relative
importance of each predictor was assessed. In this study, the
conscientiousness virtue contributed 71.74% of the predicted
variance, followed by vitality (17.39%) and relationship vir-
tues (10.87%) (Table 4). Thus, of all virtues, conscientious-
ness was the most strongly associated with Smartphone
addiction.

Discussion

As hypothesized, relationship, vitality, and conscientiousness
virtues significantly predicted Smartphone addiction among
university students. These findings are consistent with studies
that report stable and strong influences of character strengths

and other positive traits on Smartphone addiction as well as
other psychological symptoms (Duan et al. 2015; Heaven
et al. 2013; Hong et al. 2012). For example, a previous study
demonstrated that these three virtues were important in
pathological internet use (PIU) (Zhang et al. 2014). This
finding may be partially accounted for by problem-
behavior theory (Jessor 1987), which implies that differ-
ent personality traits could be associated with the likeli-
hood of Smartphone-related addictive behaviors.
Therefore, virtues can reflect positive traits related to in-
teractions with others, zest for life, and self-regulation,
thereby accounting for the significant relationship be-
tween Smartphone addiction and virtues.

In this study, an important finding was that the conscien-
tiousness virtue acted as a protective factor, as it contributed
71.74% of the predicted variance. Thus, consistent with pre-
vious findings (Zhang et al. 2014), individuals with high con-
scientiousness are more likely to easily control cravings and
withdrawal symptoms associated with Smartphone addic-
tion. Likewise, a recent study indicated that in the Big
Five model of personality traits, conscientiousness was
negatively associated with impulsivity (Roberts et al.
2015). This is pertinent because impulsivity has been re-
ported to play a potential role in both substance addiction
and negative health-related behaviors (Roberts and Pirog
2012). A possible explanation for this finding is that the
conscientiousness virtue reflects the traditional Chinese

Table 3 Pearson correlation
coefficient analysis of virtue
factors and Smartphone addiction
dimensions

1 2 3 4 5 6 7 8

1.Relationship virtue - .60** .59** −.14** −.17** −.01 −.19** −.17**

2.Vitality virtue .47 ** - .73** −.19** −.05 −.10** −.09 .15**

3.Conscientiousness virtue .43 ** .63** - −.20** −.09 −.14** −.20** −.20**

4.Inability −.06 −.11* −.19** - .58** .47** .53** -

5.Anxious −.07 −.07 −.09 .43** - .52** .46** -

6.Escape .06 −.08 −.18** .41** .53** - .49** -

7.Productivity loss −.07 −.01 −.12** .57** .44** .34** - -

8.Smartphone addiction −.12** −.10 −.19** - - - - -

Statistics for males are above the diagonal and statistics for females are below the diagonal.
* p < .05; ** p < .01

Table 2 Means and standard deviations for gender, university year, and Smartphone addiction groups M(SD)

Gender Year in university Addiction

Male Female 1st 2nd 3rd High Low

Relationship virtue 3.72(.38) 3.80(.39) 3.80(.39) 3.87(.38) 3.82(.38) 3.71(.36) 3.83(.41)

Vitality virtue 3.45(.41) 3.40(.37) 3.47(.40) 3.39(.34) 3.54(.41) 3.58(.37) 3.48(.43)

Conscientiousness virtue 3.41(.40) 3.29(.37) 3.38(.39) 3.30(.37) 3.55(.38) 3.32(.41) 3.52(.42)

Smartphone addiction 2.62(.69) 2.64(.63) 2.53(.61) 2.70(.66) 2.70(.64) 3.40(.34) 1.84(.27)

Participants responded to scales ranging from 1 (lowest) to 5 (highest).
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cultural concept of Bshendu^ (慎獨) (Zhang et al. 2014),
which is the idea that a person can control his or her own
behavior regardless of the situation. Similarly, Baumeister
(2002) indicates that key characteristics of conscientiousness
are self-control and self-regulation. Furthermore, a central ten-
ant of social cognitive theory is that self-regulation forms the
foundation of personal agency (Bandura 1991). In regard to
Smartphone use, it appears that failure to self-regulate can lead
to uncontrolled use, resulting in a higher risk of addiction (van
Deursen et al. 2015). Thus, students high in conscientious
show strict self-control and seem to be predisposed toward
reasonable Smartphone use. In contrast, students who are
low in conscientiousness and have difficulty focusing on a
given task are more vulnerable to Smartphone overuse.

Additionally, this study found that high vitality could in-
crease the risk of Smartphone addiction. This is consistent
with a recent study reporting that a high degree of vitality
was a positive predictor of PIU (Zhang et al. 2014).
However, past studies have shown that vitality produces the
opposite effect, acting instead as a protective factor against
Smartphone addiction or other problematic behaviors. For ex-
ample, Akın. (2012) defined vitality as the subjective experi-
ence of being full of energy and life, and demonstrated that
subjective vitality negatively predicted PIU. That said, the
current study defined vitality differently. Specifically, the vi-
tality virtue was used to denote a cluster of positive traits or
psychological resources (Duan et al. 2015), including ele-
ments such as curiosity, bravery, and creativity (Duan et al.
2012). Based on this definition, students with high vitality will
likely demonstrate a strong desire to explore Smartphones’
new and complex functions and spend the majority of their
time using them to attain pleasurable or new experiences. As a
result, they are more likely to have strong attachments to their
Smartphones. Thus, it is not surprising that students who de-
pend on Smartphones to satisfy curiosity could be prone to an
increased risk of addiction.

The current study also offered preliminary results in regard
to the relationship virtue by demonstrating that it could nega-
tively predict Smartphone addiction severity, which is consis-
tent with a recent study reporting that this virtue was negative-
ly associated with PIU (Zhang et al. 2014). Here, the psycho-
logical mechanism appears to be that individuals higher in the
relationship virtue are less likely to overuse Smartphones.
Conversely, individuals extremely low in the relationship vir-
tue have difficulty establishingmeaningful social connections,
resulting in feelings of unhappiness. Therefore, these individ-
uals might have increased vulnerability to Smartphone over-
use as they use them to decrease negative emotions and/or as a
way to escape from daily life, and/or increase feelings of be-
longing (van Deursen et al. 2015). Moreover, the basic func-
tions of Smartphones are to facilitate communication between
individuals in different locations, compensate for real life
helplessness or loneliness, and eliminate anxiety caused by
negative emotions (Jin and Park 2010; Lim and Shim 2016).
Consequently, individuals low in the relationship virtue may
more frequently overuse Smartphones to alleviate many types
of negative emotional experiences.

Consistent with some empirical research, the finding that
there were gender differences in degrees of different virtues
was equally important. In particular, the current study results
suggest that female students were more likely to demonstrate
increased concern for others (e.g., kindness, authenticity, and
teamwork) and an affinity toward particular elements of rela-
tionships (e.g., love, gratitude, forgiveness). In contrast, male
students appeared to have an increased level of positive quali-
ties related to acting within the broader world or society as well
as adherence to individual regulations (zest, creativity, bravery,
belief, judgment, perseverance, self-regulation). Moreover,
males tended to manifest comparatively higher vigorousness
and willpower within social relationships and as relationship
traits. The gender differences in the three virtues may be a
reflection of cultural differences (Chemaitelly et al. 2013).

Table 4 Dominance analysis of relationship, vitality, and conscientiousness virtues as predictors of Smartphone addiction

R2 △R2

Relationship Vitality Conscientiousness

- .011 .017 .041

Relationship .011 - .008 .032

Vitality .017 .002 - .025

Conscientiousness .041 .002 .001 -

Relationship and Vitality .019 - - .026

Relationship and Conscientiousness .043 - .002 -

Vitality and Conscientiousness .042 .003 - -

Relationship, Vitality, and Conscientiousness .045 - - -

Decomposition of R2 .005 .008 .033

% of the predicted variance 10.87% 17.391% 71.739%
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Specifically, in traditional Chinese social role expectations and
practices, males pay more attention to and spend more time on
career development and attend more to conscientiousness,
whereas females spendmore time with their families and attend
more to relationships (Kong et al. 2015).

Limitations and Future Directions

There were a few limitations to the current study. First, this
study only offers a preliminary exploration of the relationships
among the three virtues and Smartphone addiction. Thus, fu-
ture longitudinal studies should be conducted to explore the
predictive ability of virtues in Smartphone addiction and po-
tentially reveal causal relationship between the two. Second,
the use of self-report and examination of university students
limited the extent to which findings can be generalized and
increased the potential for response-related biases.
Consequently, future research should use multiple methods
of evaluation (e.g., peer reports or behavioral criteria) and
expand the sampling range (e.g., clinical samples, the public,
adolescents). Finally, all study participants owned their
Smartphone for a year or longer; consequently, the LA group
did not include students who have never owned a Smartphone
or who have only owned one for a brief time period. Thus, it
would be beneficial to obtain more data to help identify at-risk
students who have owned their Smartphone for shorter time
periods. It may also be worthwhile to compare those who have
never owned Smartphones to those who have.

Conclusions and Practical Implications

Despite these limitations, this study leads to several important
conclusions and has a number of key implications. At a theo-
retical level, it underscores the roles and different functions of
the three virtues as they related to Smartphone addiction
among Chinese university students. Furthermore, the results
suggest that conscientiousness and relationship virtues are po-
tentially protective factors for Smartphone addiction, while
vitality increases students’ vulnerability.

In practice, these results may help university administrators
and educators to identify the students who are at greatest risk
for Smartphone addiction (i.e., students with low levels of
conscientiousness and relationship virtues or high in the vital-
ity virtue). Following identification of high-risk students, ed-
ucators could then consider providing further preventative as-
sistance (e.g., a positive psychology intervention program em-
phasizing daily use of conscientiousness and relationship vir-
tues) (Duan et al. 2014) to improve or cultivate individual
virtues. For instance, educators could teach students the mean-
ing of and strategies available to build and utilize virtues as
well as methods to savor and attend to ordinary classroom life.
Subsequently, they could ask students to attend to when,
where, and how they used the three virtues, and write down

their thoughts in a short essay. In other words, educators can
incorporate positive virtue-based interventions into the daily
teaching, thereby preventing or reducing students’
Smartphone dependence.

Moreover, the results imply that gender differences should
be taken into account. Consistently, in practice, educators
could focus on cultivating male students’ conscientiousness
virtue (e.g., mindfulness intervention can be used to increase
male students’ self-control) (Canby et al. 2015) and female
students’ relationship virtue (e.g., role-playing games can be
used to improve female students’ interpersonal skills).
However, additional research should be conducted to validate
study findings and translate cumulative evidence into the de-
velopment of the most successful prevention and intervention
programs.
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Abstract
As the main communication platforms for today’s competitive air transportation market expands, airline websites need to be user
friendly to trigger positive electronic word of mouth. Website quality constitutes an influencing factor in consumer behavior and
decision-making. Therefore the purpose of this study is to test informarion-task-fit on etetronic word ofmonth, purchase intention
and website quality. The study tested the effect of information-task-fit on website quality, electronic word of mouth and purchase
intention of users of Turkish Airlines. A total of 604 questionnaires was obtained online within six months, using a quantitative
and cross-sectional approach. The proposed above relationships were evaluated via structural equationmodeling. Results were as
hypothesized, with the perception that the availability of information required by users on the website influence website quality,
electronic word of mouth and purchase intention. The website quality also influenced users’ intention to purchase and electronic
word of mouth. These results offer insights into improving and maintaining website quality by making the website user friendly
so as to attract greater audience. This study’s comprehensive model is lacking in service airline literature, thus this is an added
research on the influence of information-task-fit web information and design on supposed quality of service and intention to
purchase.Managers should alsomaintain high standards by hiring professional website builders so as to increase their usage. This
study provides implications for airline website quality. A conclusion and further studies are presented below.

Keywords Information-task-fit . Website quality . Electronic word ofmouth . Purchase intention

Introduction

Information technology has substantially renovated and devel-
oped the hospitality and tourism business (Wang et al. 2015).
Another type of commerce; e-business has been generated by the
internet, and this influences the way consumers behave.
Consumers use the internet as an e-communication means to
obtain access to mediators and providers where they will be
provided with immediate information and reservation services

accessible to a huge number of clients at comparatively lower
costs (Chaiprasit et al. 2011). Nonetheless, the advent of e-
commerce internet websites ushered in the development of novel
and influential platforms for communications and distributions
between service providers and customers (Ponte et al. 2015). Past
studies found the out that electronic knowledge has an effect on
behavioral characteristics, including intentions to purchase and
trust. Several scholarly writers have also discovered the con-
sumers’ recognition of online marketing technologies within
the areas of tourism (Usoro et al. 2010). In regard to the internet
world, which has reduced the world to a global village, a great
number of people are linked through social media and this has
become a part of everyday life. The social platform has, to a great
extent, impacted customers’ online purchasing lifestyles. For the
aforementioned reasons, the availability of social media and e-
commerce has given multiple buying choices to current and po-
tential buyers (Aakash and Aggarwal 2019). As a result, cus-
tomers will be able to make their best purchase decisions based
on the quality and user friendly nature of websites and online
reviews of current customers.

Due to high rate of online travel and development of the
electronic business, hospitality companies are dedicating a
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great deal of time, cash, and energy to develop and maintain
the quality and navigability of the websites.

Previous research has found that, when consumers visit
travel websites, prospective clients will scan through many
pages on the web in one session (Önder et al. 2016). Of more
interest, potential purchasers will give attention only on the
information that they need. Therefore, the present study will
examine a recognized, but infrequently examined, concept
information-task-fit (INTF) on perceived website quality
(WSQ), electronic word of mouth (eWOM) and intention to
purchase. The underpinning issue behind information-task-fit
used in this research is to identify how website have several
unrelated information (informativeness) different from what
users seek to find for their definite mission (that is, lack of
information-task-fit). INTF is well-defined by (Loiacono et al.
2007), to be the level at which consumers recognize that in-
formation that the website provided is in line with the needs of
their tasks. Past papers define information-task-fit as the de-
gree to which a website’s information adequately meets a
user’s conclusions. This definition describes the informative-
ness of the website, which explains how buyers perceive a
website as being able to provide them with inventiveness
and supportive information (Pavlou et al. 2007). Information
needed must fit the tasks of the consumers so to have a posi-
tive impact on consumer experiences and performance. In this
situation, exploring information-task-fit is critical, but has
been largely disregarded in the literature, especially in terms
of hospitality (Zha et al. 2018).

Past study by Dedeke (2016) have examined the effect of
website design quality on information-task-fit, the effect of
information-task-fit on outcomes like website quality and in-
tention to purchase in the service industry. However, research
on this comprehensive model and the reverse effect of
information-task-fit on the quality of the website is scarce in
the service industry, and particularly the airline industry, thus
there require further examinations on the influence of
information-task-fit website design and information on ser-
vice quality and intention to purchase (Wells et al. 2011).
This study will contribute the above findings to the body of
extant literature. The main aim for these e-businesses is to
enhance sales and relationship with buyers, with the notion
to capture a possibly huge share in the internet market (Law
et al. 2010). Improving website service quality is rapidly in-
tensifying over all service sectors; the service industry like the
travel industry is becoming one of the most prominent seg-
ments in this area.

E-purchasing has observed an outstanding rise in a positive
direction (Chiu et al. 2014). The internet is now being used by
tourism enterprises as a marketing effort for effective commu-
nicationwith consumers (Díaz and Koutra 2013;Yang and Lin
2014). There is no question on the fact that the service industry
and the internet are becoming very compatible. For this rea-
son, these industries should try to understand the important

role that quality, authenticity, and reliability of the information
on their website play in affecting the way customers behave.
Consumers who perceive a good quality of a particular
website will spread their experience to their friends, relatives,
and others by engaging in word of mouth, which can be more
internet-based or more electronic word of mouth. This will
influence the intentions and behaviors of consumers (Oh
et al. 2015). Irrespective of the growing rate of e-shopping,
many consumers have indicated their dissatisfaction with their
e-purchase involvements. Thus, it is necessary to study the
factors affecting consumers’ evaluations of e-purchasing deal-
ings and understanding the way they behave (Luo et al. 2012).

WOM impact has been studied for many years in extant
marketing research or writings. Notwithstanding the reputa-
tion ofWOM in tourism city selection, current research on the
transportation industry is limited. WOM can be defined as a
head-on information interchange, but, lately, it has advanced
as electronic word of mouth, based on technological statistical
advances as a result of the developing access to online statis-
tics (Kim et al. 2015; Qi et al. 2017). The modern affinity of
tourists for eWOM has amplified the dedication of scholars to
internet accessible travel WOM, as well as internet available
travel reviews, or online travel diaries (Leung et al. 2015).
Electronic word of mouth makes use of the large-scale, un-
specified, transient nature of the internet to realize an innova-
tive way to capture, analyze, interpret, and manage the impact
of communication in hospitality and tourism marketing (Yoo
and Donthu 2001). Consumers go through the reviews posted
on the websites by experienced consumers of their actual or
potential service providers, which end up in shaping
intentions.

An evaluation of past tourism and travel literature reveals
the internet as a very important information source about tour-
ists travel (Park et al. 2011), because potential and actual cus-
tomers can easily collect information about air travel products.
These services allow them to compare online prices without
necessarily having to meet sales agents, and to prepare for
trips by viewing just a screen in front of them. Numerous
tourists travel for leisure, education, pleasure, and so on and,
currently, online review websites and cyber communities are
becoming very vital information sources that travelers and
tourists use in order to plan their trips. Mostly, travelers de-
scribe and share their experience as regards to products and
services to the public online in the form of WOM, in this case
electronic word of mouth. The termWOM began to appear in
academic literature in the 1950s and emphasized how opinion
leaders influence their cohorts (Groeger and Buttle 2016). In
this century, the impact of WOM is a popular subject in aca-
demic and industrial marketplaces (Kimmel and Kitchen
2014). However, the interest has shifted to online environ-
ments as individuals become more connected electronically
and share experiences through the internet in the form of what
is known as eWOM (electronic word of mouth) (Groeger and
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Buttle 2016). Various literatures have looked at how eWOM
impacts products that are not tangible (Sotiriadis and Van Zyl
2013; Jalilvand and Samiei 2012) and tangible products
(Aakash and Aggarwal 2019). Although past studies have
examined the effect of website quality on intention to pur-
chase and the effect of website quality on customer satisfac-
tion (Chang et al. 2017), a comprehensive model of informa-
tion-task-fit, website quality, electronic word of mouth, and
intention to purchase based on airlines websites has been giv-
en very little attention in the airlines industry.

Literature and Hypotheses

The present study adopted the Theory of Planned Behavior
(TPB), that various factors may play a vital role in the predic-
tion of certain behaviors (Ajzen 1991). According to this the-
ory, what immediately precedes any behavior is the ‘intention’
of the person to take an action. The possibility of demonstrat-
ing a certain behaviour is ‘behavioural intention’. The stronger
the intent of a person, the more feasible it is for the person to
act according to their behavior (Ajzen and Fishbein 1980).
Planned Behavior Theory states that the demonstration of a
behavior is not related to the intention of the person only; it
may be completely under the person’s control. Certain behav-
ior of a person would be determined by their intent to perform
such behavior. Hyun and Kim (2014) proposed that intention
to purchase is a combination of consumers’ awareness on
buying a product and the possibility to buy.

Information-Task-Fit and Website Quality, Electronic
Word of Mouth and Purchase Intentions

Past studies have examined the effect of information-task-fit on
product quality, but little attention has been given on this
construct and the impact in the service industry. Gregg and
Walczak (2008) and Dedeke (2016) presented product and
background information influenced client’s disposition to ac-
complish business on a website. Another study showed that
long textual explanations leads to the growing of the buyer’s
impression on the usefulness for a products (Kauffman and
Wood 2006). Hypermedia software setups are concluded to
impact consumer website experience (Hultén et al. 2009), while
similarly extant work has shown that a low information-task-fit
impacts buyer behaviors. There should be an availability and
provision of past users’ information to potential and current
customers in order to improve services like bookings, reserva-
tions, and intention to purchase or purchase decision improves
the website (Jeong et al. 2003). As a consequence, the quality
of information has continually remained a vital factor that will
shape the minds and beliefs of potential travelers and users
(Smith 2004). Travelers always have the urge to search the
internet for relevant information about specific tourism desti-
nations, and, of course, airlines, in order to make decisions on

purchase, and as, mentioned earlier, the quality of information
has powerful impact on decisions (Elci et al. 2017).

To summarize, the richness of information delivered on a
website impacts users’ experiences, Vargo and Lusch (2004)
contended that eliciting the sensory experience of possible
buyers enables them to cultivate symbolic, emotional, percep-
tive, interpersonal and values toward the products or services
offered. Information given on web is aimed at influencing the
value of consumers (Lohse and Spiller 1998). Consumers who
perceive value about the quality of a website will engage in
electronic word of mouth. Word of mouth (WOM) is defined
as “the process of handing over information by mouth from
one person to another” (Filieri 2015), but, in regard to the
digital phase, online consumer reviews are referred to as the
electronic form ofWOM, electronic word of mouth. The qual-
ity of a website is a foremost concern in electronic-commerce
because consumers’ insights of website quality affect their
intentions to purchase significantly: a reason why the para-
digm of purchase intentions (PIN) is regarded as a significant
resulting variable in the present study and is incorporated as a
criterion variable in the study model. Therefore, electronic
word of mouth also will trigger consumers’ intentions to pur-
chase from the websites. Hence, the following hypotheses can
be posited.

H1. Information-task-fit positively affects website
quality.
H2. Information-task-fit positively affects electronic
word of mouth.
H3. Information-task-fit positively affects purchase
intentions.

Website Quality and Electronic Word of Mouth

Tourism and hospitality is the biggest emerging sector that uses
the internet, and its use nowadays has several paybacks in
making available information to clients and other enterprises
(Díaz and Koutra 2013;Winnie 2014). The quality of a website
is a vital perception in electro-commerce because consumers
awareness ot the web in terms of quality impacts in a direct
manner their intent to make use of it. (Chen et al. 2017).

Studies linked to website quality and its impacts started in
the late 1990s;’ nevertheless, the scope of website quality
construct in literature has shown a serious discrepancy and it
has been specified that website quality is a construct with
many dimensions consisting of information, system, and ser-
vice quality. These dimensions could form the major factors
that influence the users’ expectation and perception of website
quality (Wen 2012). Word of mouth is a vital aspect of the
process of many consumers’ decision-making of (Bilgihan
and Bujisic 2015), playing a major part in travelers’ satisfac-
tion and loyalty formation (Yang and Lin 2014).
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Being recognised or considered as a present day route for
marketing, the website is the key channel used for communi-
cation between consumers and business organizations; there-
fore, a website’s quality plays a central part in the realisation
of internet commerce (Ponte et al. 2015). Website quality
explains how users evaluate whether a website’s features meet
their needs and reflect the general excellence of the website.
(Hsu et al. 2015). The underlying constituent of tourism and
travel services, like airline services, that singles it out from
other sector is the intangible nature of those services. That is
to say, tourism and travel offers service products to its cus-
tomers, unlike physical goods offered by manufacturing in-
dustries (Elci et al. 2017). The intangible nature of tourism and
travel products, which are termed services, makes it impossi-
ble for consumers to access the quality of the service until after
consumption, thus feelings of uncertainty and the risk in-
creases (Abubakar 2016).

Clients undertake more online purchase due to the efficiency
of e-commerce channels. Existing literature has found website
quality to be associated with product quality as perceived by
consumers. For example, Wells et al. (2011) concluded that the
quality of a website affects perceived product quality. Several
researchers have anticipated the positive impact that website
quality has on consumer satisfaction, leading to intent to pur-
chase (Wang et al. 2015). Electronic word of mouth speaks to
any statement, whether negative positive or made by former or
existing patrons, with respect to a product or service available to
themasses via the internet (Litvin et al. 2018). Electronic word of
mouth is a very vital information source, influencing the travel
intention and choices of tourists (Jalilvand and Samiei 2012).
Güngör and Çadirci (2013) presented a shortened definition,
which describes electronic word of mouth as any inscribed state-
ment visible to a greater number of individuals and or organisa-
tions and establishments with the help of SNS (social networking
sites), with respect to a brand, company or product, conveyed by
members of that SNS. The authors also went further to say an
SNS is a community that relies on the internet world, articulating
a user’s list with common connections and where followers in-
terrelate with one other in a continuous platform. These types of
online settings are pervasive currently and incorporate such plat-
forms or elements as bulletin boards, chat rooms, email, messen-
ger, online forums and review sites, all of which are beneficial to
electronic word of mouth contributions (Hornik et al. 2015).
Individuals discussing their comments and experiences through
eWOMhave been described as a “convergence culture” (Jenkins
2006) formed by the convergence of the media, participatory
culture, and collective intelligence. Considering the fact that the
customers express their experiences of already used services to
their friends and loved ones through the internet, we can posit
that:

H4: Website quality positively affects electronic word of
mouth.

Website Quality and Purchase Intentions

Websites with excellent quality would increase user’s inten-
tions to purchase (Wang et al. 2015). In addition, an enter-
prises build websites to attract patrons and focus on compet-
itive strategies in improving its quality. This is because an
upgraded website quality will always lead to satisaction of
its users, the attraction of new ones and retention of existing
ones (Bai et al. 2008). To meet customers’ expectations, it is
very necessary for companies to be aware of the effect of
website quality on its users’ purchase intention. Customers’
intention to purchase can be defined as the prospect of cus-
tomers to purchase a defined product (Park et al. 2011).

A website with a good quality as perceived by users will
trigger their intentions to buy products and or services from
the providers of this website. Thus, we posit the third
hypothesis:

H5: Website quality positively and significantly affects
purchase intentions.

Electronic Word of Mouth and Purchase Intentions

Electronic word of mouth can be considered as a form of free
advertising that reinforces the brand, and increases product
sales through increasing purchase rates (Kietzmann and
Canhoto 2013). Before choosing a destination, tourists will
probably spend some valuable time searching for facts and
data online to support their decisions. As a result of the ex-
panded use of the internet, tourists now have options for
collecting information about destinations and products or ser-
vice by searching comments of other tourists posted on the
web. This has provided tourists with opportunities to supply
their own experience the destination by engaging themselves
in electronic word of mouth. The consumption of tourism
services and other services provided by service industries like
airlines, as is the case of this study, in most cases encompasses
two group of consumers; the first time users of these services
and the frequent users of thesesservices (Huang and Hsu
2009). Decision-making for first time consumersis mostly
based on information gathered from various sources, which
results in an expectation of a desired encounter from a tourism
service provider. This type of anticipation has been investigat-
ed earlier in extant hospitality writings as intention to visit as
in destinations or intention to purcase as in service providers
(Abubakar et al. 2017).

Electronic word of mouth offers more information to a large
number of people within a shorter time period (Zhao et al. 2015)
than the old-fashioned WOM. Electronic word of mouth makes
negative comments spread faster and damage companies as the
information is public and can reach a broad range of viewerswith
the click of amouse. Online reviews and SNS allow customers to
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work together virtually and share information, feelings, and in-
formation about all kinds of services, goods and brands (Filieri
2015). Selection of a travel product requires more plentiful and
high quality statistics. The tourism product and services are mul-
tifaceted and cannot be evaluated until consumed. Electronic
word of mouth remain a potent marketing means And, in recent
years, there has been an emerging literature focusing on the
effectiveness of electronic word of mouth communication.
However, there is a need for extra research to expose the insin-
uations of electronic word of mouth in the tourism market.
Attesting to the repute of electronic word of mouth, 90% of
customers in the United States of America reported that their
buying choices are influenced by online reviews (Gesenhues
2013) and the same influrnce was also found for 80% of
British consumers (Casaló et al. 2015). This indicates that con-
sumer decision-making processes in purchasing a product or
service are strongly influenced by electronic word of mouth from
other experienced consumers, whether positive or negative. The
information about a tourism product or service is highly impor-
tant for online packages, travel agents’ hotel room reservations,
and destinations (Bilgihan and Bujisic 2015). This is because of
the characteristics of service products, thus hotels and other tour-
ism sector enterprises make use of websites to affect the process
of their customers decision-making when making reservations
for accommodation. An investigatory research exposes the suc-
cess of online shopping in determing intentions to purchase by
consumers (Park et al. 2011). Purchase intentions are often driv-
en by electronic word of mouth from other social shoppers. As
such, electronic word of mouth has proved to be a mutual indi-
cator of repute and an ultimately substantial tool that drives de-
mand (Amblee andBui 2011). It has been debated that a superior
consumer web experience can influence consumers’ awareness,
attitudes, and purchase intentions. The web has redesigned many
aspects of travel, including the search for information and travel
plan as well as the intentions (Park et al. 2011). Perceived risks of
traveler’s e-purchase, their perceived usefulness, and their trust
are determinants of their attitude to e-purchasing (Nunkoo and
Ramkissoon 2013), which significantly, in turn, affect their pur-
chase intentions. In contrast to conventional offlineWOMwhere
opinions fade in the air, electronicword ofmouth provides public
records that last for ages (Yang and Lin 2014). An important
conclusion from this line of research is that these electronic word
of mouth review sources exert a very significant influence upon
purchase intentions (Ye et al. 2011).

H6: Positive (negative) electronic word of mouth has a
positive (negative) impact on purchase intentions.

Website Quality as a Mediator

Previous writings have examined and validated the effect of
information-task-fit on product quality, but little has be said

about this construct and its impact in the service industry
(Dedeke 2016). The quality of a website as a product of a
particular business, and the airlines industry as a case of this,
has been confirmed to be triggered by the ITF. Information
that’s provided on websites is employed to influence the con-
sumer’s value (Lohse and Spiller 1998). Consumers who per-
ceive value about the quality of a website will engage in
eWOM. Gregg and Walczak (2008) found product and back-
ground information to influence client’s disposition to accom-
plish business on a web. Past researches have investigated and
confirmed that websites with excellent quality would influ-
ence and increase users’ intentions to purchase (Wang et al.
2015). Furthermore, businesses and enterprises construct their
websites in a way so as to appeal to their users. By doing this,
they focus on competitive strategies for improving its quality.
Based on the above discussion, website quality can be influ-
enced by information-task-fit. Since the website is considered
as a contemporary itinerary for marketing, the website is the
key network for communication between consumers and busi-
ness organizations. For this reason, a website’s quality as
percieved by the kind and richness of the type of information
needed by the user plays a central part in the realisation of
internet commerce (Ponte et al. 2015). Website quality can, in
turn, impact electronic word of mouth and purchase inten-
tions. For this reason, website quality can be considered a
mediator effect on both the relationship between
information-task-fit and electronic word of mouth and pur-
chase intentions. Thus we suggest that:

H7: Website quality mediates the relationship between
information-task-fit and electronic word of mouth.
H8: Website quality mediates the relationship between
information-task-fit and purchase intentions.

Research Model (Fig. 1)

Research Methodology

The aim of the present research is to examine the effect of
website quality on electronic word of mouth and purchase
intentions, and, in particular, the effect of electronic word of
mouth on purchase intentions on TurkishAirlines.com. The
research design is quantitative and descriptive and this type
of research is commonly used when an understanding of the
research problem exists, which is the case of the present study.
The study tries to understand how website quality can affect
electronic word of mouth and how, in turn, electronic word of
mouth can affect purchase intentions.

The study adopted a cross-sectional method of data collec-
tion in which data were obtained from a given set of the pop-
ulation. The present study embraced a quantitative research
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method through an online survey. The population of the study
was users of TurkishAirlines.com. The respondents must have
used the online website of the company. In a quantitative
research, sampling error reduces with increasing sample
size.This leads to a more accurate survey (Lewis 1984). An
online survey is more superior and advantageous than other
data collection procedures such as interview and postal sur-
veys (Sheehan 2001). It is more cost-effective easy to manage
and effortless with a stress-free and faster means of response
(Flaherty et al. 1998). This study employed the use of Google
Forms online survey system to administer its questionnaire for
data collection. The population was hard to reach because
there is no sample frame from which the population can be
drawn since they are scattered all over the world. An online
social network site (Facebook) was used in order to reach the
respondents. Online convenience and snowball sampling
methods were used to reach respondents: one respondent
gives the name of another or forwards the survey to another
qualified respondent. This procedure was carried out until we
obtained a sample size of 604. The present policy can be seen
as a method to counter the problems that are related to popu-
lation samples that are hard to reach or can be termed
concealed sample,such as the unlawful and the secluded
(Atkinson and Flint 2001). A pilot survey was conducted with
20 users of Turkishairlines.com and assessed whether the
survey was easy to read, reasonable, and free of errors with
no indistinctness and dual meaning of intentions to use social
media continuously and share information.

Selection criteria were implemented to users of the Turkish
Airlines website: Turkishairlines.com. Respondents’ ages
were considered from 18 years and above. The survey was
undertaken for eight months from June 2017 to January 2018.
The participants were constantly reminded by resends of the
survey and reminder messages. In total, 700 surveys were
distributed to respondents via Facebook and email, of which
630 of them were filled and submitted, giving a response rate
of 90.0%. The people who liked the official Facebook page of

Turkish Airlines were selected as the primary target group.
The final data analysis contained 604 usable surveys as
some of them were rejected due to partial filling, giving a
final response rate of 86.29%.

The Questionnaire Development

The study paradigms used adopted and adapted items made to
suit the present study. Items were taken from empirical studies
from existing literature. The questionnaire was divided into
four parts. The first four parts includes website quality, elec-
tronic word of mouth, information-task-fit and purchase inten-
tions in that order and part four consisted of demographic
variables. Information-task-fit was operationalized with the
use of three (3) items adopted from Loiacono et al. (2007)
and responses were rated on a 5-point Likert type scale with
5 as strongly agree and 1 as strongly disagree. Website quality
was measured using three items with one reversed item mak-
ing four and adopted from Yoo and Donthu (2001). Six (6)
items for electronic word of mouth were adopted from
Jalilvand and Samiei (2012), three items for purchase inten-
tions were modified from Wells et al. (2011), and items were
assessed on a 5-point Likert scale from 5 strongly agree to 1
strongly disagree.

Data Analysis

First, we conducted Confirmatory Factor Analysis (CFA) to
assess the estimated model. Futhermore, reliability and valid-
ity of the constructs were assessed. The study also assessed
reliability using Cronbach’s Alpha and CR. We then assessed
convergent validity and discriminant validity utilizing the
Average Variance Extracted (AVE) technique (Hair et al.
2010; Leung et al. 2015). In SEM statistical models, paths
denotes causal relationships, a path is a postulated correlation
between variables demonstrating the independent and out-
come paradigms of a hypothetical recommendation. Each path

Fig. 1 Research Model
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represents a proposition or an assumption for testing a hypo-
thetical proposition. Paths are most of the time seen as arrows
in statistical models of a SEM diagram, projecting toward the
recommended direction of causation.

Results

Demographic Profile

In Table 1 below, the demograic results showed that more
than half (442) of the respondents were within the 20s and
30s age range, giving a percentage of 73.2; 343 were male and
261 were female with a percentage of 56.8 and 43.2, respec-
tively. Three hundred and sixty-eight of the respondents were
students, a percentage of 55.6, and 441 of the respondents
were on an income below 1000 Euros, accounting for 73%.

According to the results of psychometry, as seen in Table 2
below, the study used SPSS 20 and AMOS 23 version to
determine reliability, validity, and to investigate the hypothe-
sized model (Hair et al. 2006). By conducting CFA, all the
loading loaded high and were significant to their respective
constructs and were retained,as suggested by (Anderson and
Gerbing 1988; Bagozzi and Yi 1988; Fornell and Larcker
1981). However, two items from electronic word of mouth
(eWOM 12) and one item fromWSQ (WSQ7) with low load-
ings were deleted.

Furthermore, CFAwas conducted to examine the measure-
ment model. The validity and reliability of the constructs were
assessed following guidelines by Nunnally (1978) cited in
Hair et al. 2010) and Fornell and Larcker (1981).
Cronbach’s alpha reliability and composite reliability (CR)
were also used to examine the construct reliability. Both re-
sults suggested values of (0.7) for all variables, thus good
reliability was attained (Kimmel and Kitchen 2014;
Nunnally and Bernstein 1994).

In addition, the result of the confirmatory factor analysis
(CFA) shows that the above displayed model is a perfect fit
based on the cutoff values according to Hooper et al. (2008)
and a perfect fit.

χ2 = 227.560., df = 71, χ2 /df = 3.21; GFI = 0.948, IFI =
0.972, CFI = 0.972; RMSEA = 0.60. RMR= 0.10 (Henseler
et al. 2015).

Table 2 also shows that the values of CR all fell within the
acceptable range (0.882 and 0.890). The absolute standardized
loadings were > 0.69 in all variables. Responses were reliable
across the items based on Cronbach’s alpha (0.862 and 0.888).
The AVE values were greater than 0.50, ensuring convergent
validity. The research also achieved discriminant validity
(0.85 or 0.95 thresholds); achieveding the threshold.

Finally, collinearity was not an issue, as the values of VIF
ranged between 1.7 and 2.7 (Hair et al. 2012). Also, the results
were positive for discriminant validity as the AVE values for any

construct were greater than the squared values of the standardized
correlation of each of the constructs with any other construct in
the analysis (Fornell and Larcker 1981, Hair et al. 2010). This is
also in concordance with the works of Nunkoo and Ramkissoon
(2013) and Karatepe and Choubtarash (2014).

Table 3 shows the correlation of observed variables:
information-task-fit is positively correlated with website qual-
ity (.842** p < 0.05), eWOM (.332** p < 0.05) and also

Table 1 Demographic profile

Characteristics Frequency Percentage Cumulative Percentage

Age

Under 20 61 10.1 10.1

20–29 283 46.9 57.0

30–39 159 26.3 83.3

40–49 66 10.9 94.2

50–59 29 4.8 99.0

60 and Above 6 1.0 100.0

Gender

Male 343 56.8 56.8

Female 261 43.2 100.0

Occupation

Students 336 55.6 55.6

Others 19 3.1 58.8

Public service 79 13.1 77.8

Business 72 11.9 89.7

Medicals 20 13.1 77.8

Engineers 9 1.5 94.5

Managers 5 0.8 95.4

Technicians 11 1.8 97.2

Drivers 17 2.8 100.0

Marital Status

Single 368 60.9 60.9

Married 217 35.9 96.9

Divorced 19 3.1 100.0

Education

High School 113 18.7 18.7

Undergraduate 291 48.2 66.9

Masters 132 21.9 88.7

PhD 68 11.3 100.0

Income

(Euros)

Below 500 259 42.9 42.9

501–1000 182 30.1 73.0

1001–1500 57 9.4 82.5

1501–2000 46 7.6 90.1

2001–2500 21 3.5 93.5

2501–3000 8 1.3 94.9

3000+ 28 4.6 99.5

Total 604 100.0 100.0
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purchase intentions (.345** p < 0.05). The study also accessed
the correlation between website quality and eWOM and found
a positive correlation (.617** p < 0.05). In the same line,
website quality has a positive correlation with purchase inten-
tions (.632** p < 0.05). For the relationship between eWOM
and purchase intention, a positive correlation was also ob-
served (.426** p < 0.05).

This study adds its quota of contribution to Website qual-
ity, eWOM and purchase intentions in the airline industry
websites in general and Turkish Airlines in particular. The
perception of good quality leads to users’sustainability as
expressed in positive eWOMadvertising, leading to the attrac-
tion of new users for purchase through the website. The pres-
ent research study aimed to investigate the effect of website

quality on eWOM, eWOMon purchase intention, and website
quality on intention purchase. As earlier mentioned, the data
were analyzed using SPSS 20 and AMOSS 23. According to
the emerged results, a website with good quality as perceived
by customers will influence them post positive feedbacks on-
line and this will trigger intentions to purchase services from
the website. Customers of Turkish Airlines perceived its qual-
ity as good and so they continue to express their satisfaction in
the form of eWOM and this continues to influence their inten-
tion to purchase airline services from the website, whether
directly or indirectly through agencies.

Information-task-fit is positively related to website quality,
supporting hypothesis (H1). This is a major robust contribu-
tion to the study as, to the authors’ best knowledge, no litera-
ture has found a relationship between the two variables.
Therefore, the information found on the website is as good
as the quality of the website. Also, the information-task-fit has
a positive relationship with eWOM and purchase intentions,
supporting H2 and H3. On the other hand, there are positive
and significant effects of website quality on eWOM and pur-
chase intention, giving support for the proposed hypotheses.
The result of H4 is in line with the study of Chen et al. (-
2017),that website quality is vital for achieving organizational
goals in e-commerce because the way customers perceive a
website in terms of quality directly affects their intentions to

Table 2 Psychometric properties
of the study variables Construct and items Standardized loadings t-

values
AVE CR α

Information-task-fit 0.729 0.890 0.888

QUESTION 1 0.863 Fixed

QUESTION 2 0.894 24.99

QUESTION 3 0.802 24.02

Website Quality 0.727 0.889 0.865

QUESTION 4 0.882 Fixed

QUESTION 5 0.852 12.25

QUESTION 6 0.751 12.85

QUESTION 7 **** ****

EWOM 0.558 0.882 0.882

QUESTION 8 0.743 Fixed

QUESTION 9 0.857 13.09

QUESTION 10 0.821 17.78

QUESTION 11 0.756 18.94

QUESTION 12 **** ****

QUESTION 13 0.700 17.19

Purchase Intentions 0.689 0.869 0.888

QUESTION 14 0.855 Fixed

QUESTION 15 0.867 24.81

QUESTION 16 0.835 24.41

Model fit statistics: χ2 = 227.560., df = 71, χ2 /df = 3.21; GFI = 0.948, IFI = 0.972, CFI = 0.972; RMSEA = 0.60.
RMR= 0.10. Notes: All loadings were significant. AVE Average variance extracted, CR Composite reliability,
GFI Goodness of fit index, IFI Incremental Fit Index, RMSEA Root mean square error of approximation

Table 3 Summary statistics and correlation of observed variables

Variables Mean SD 1 2 3 4

INTF 4.60 1.39 –

WSQ 4.34 .863 .842*** –

eWOM 4.11 1.29 .332*** .617*** –

PIN 4.61 1.39 .345*** .632*** .426*** –

***P < .05 (Two-tailed test)
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use it. Furthermore, the result of H5 is in line with the studyby
Hornik et al. (2015). The results also indicates that there is a
positive and significant effect of website quality on purchase
intentions. Significantly, eWOM has a positive relationship
with purchase intention, thereby supporting H6.

To test the statistical significance of the path coefficients,
and the indirect effect, a bootstrap using 10,000 resamples
with 95% bias improved confidence interval (BCa CI). The
non-parametrically obtained bootstrapping procedure was
made functional with 604 cases, 10,000 subsamples and dis-
crete sign alterations (Hair et al. 2011). The analysis revealed
that all five postulated relationships in the inner path model
exhibit statistically considerable figures of 4.095 and 3.652 as
above 1.96 for a 95% confidence interval, as shown in the
table. Therefore for H7, website quality fully mediates the
relationship between information-task-fit and eWOM and
information-task-fit partially mediates the relationship be-
tween information-task-fit and purchase intention, thereby
supporting H8 (Tables 4 and 5).

Discussion

The result reveals that the proposed model is accepted.
According to the result, the relationships between the studies’
variables were all supported (direct and indirect relationship).
To be more direct, a significant positive relationship exists
between information-task-fit and website quality, eWOM
and purchase intentions. Relatively, the relationship between
information-task-fit and eWOM was fully mediated by
website quality while, on the other hand, between
information-task-fit and purchase intentions, website quality
partially mediated the relationship. This relationship reveals
that the quality of the website is significantly responsible for
repeat purchase, such that, when a user of a website finds the
website quality very high, user-friendly and attractive, there is
a high possibility of a recommendation of the site to friends.

Also, an easy to use website was found to be a stronger pre-
dictor of website quality. This suggests that an easily accessi-
ble effective website will significantly increase consumers’
motivation to visit the site and increases the possibility of
using a positive word of mouth to attract traffic to the site.
The current writings urges managers and website designers to
attach greater preference in improving both information on the
website and the quality of the site. Furthermore airline man-
agement should give attention to visitors to the site. There is a
possibility that the higher the number of visitors to a site, the
higher the likelihood of purchase. Since online purchase is
becomingmore consumer-friendly andmost consumers prefer
purchasing online than from a physical store, it is, therefore,
critical to ascertain that good website quality will influence
consumer purchase intentions. In previous studies, Kim and
Lennon (2013) opined that website quality is not only internal
to the organization, focusing on organizational offer, but also
reflects on external sources reference, including consumers’
emotional cognitive and behavioral responses.

The study offers a direction on how website quality elicits
positive emotion which eventually leads to purchase inten-
tions. The significance of consumer experience is becoming
increasingly vital in the online context; it is critical to main-
taining a good image that will lead to positive eWOM
(Hasanov and Khalid 2015; Kim and Lennon 2013) since
the website is the only physical signals for users of a website.

Managerial Implications

Firstly, the study highlights the understanding and the rela-
tionship between information-task-fit and consumer behavior.
Past researches have focused on how the quality of website
correlation to purchase intentions (Bilgihan and Bujisic 2015;
Chen et al. 2017; Yang and Lin 2014). Also, Wen (2012)
studied the dimensions of website quality and concluded that
the dimensions are important for consumers’ intent, which
narrows to purchase intentions (service quality, information).

Table 4 Direct and indirect effect
of INTF, WSQ, eWOM, and PIN β SE t p Result

Direct Effects

INTF→WSQ .787 .046 17.009 .000 H1 = Supported

INTF→eWOM .333 .046 7.151 .000 H2 = Supported

INTF→PIN .688 .050 13.643 .000 H3 = Supported

WSQ→ PIN .365 .050 7.233 .000 H4 = Supported

WSQ→ eWOM .748 .056 13.371 .000 H5 = Supported

eWOM→PIN .471 .051 9.181 .000 H6 = Supported

Indirect Effect

INTF→
WSQ→ eWOM

.140 .098 1.438 .150 H7 = Full Mediation

INTF→WSQ→ PIN .321 .094 3.406 .000 H8 = Partial Mediation
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Ponte et al. (2015) highlighted the role of website quality and
internet commerce, evaluating how users see the features of a
website. In the same manner, Hsu et al. (2015) opined that the
reason customers purchase online is because of website effi-
ciency. On the other hand, Wells et al. (2011) suggested that
the quality of a website should be good, as it highly influences
the perceived product quality. On the contrary, our study
found that the information-task-fit is significantly and posi-
tively related to website quality.

This study is important for managers, marketers and
website developers for online shopping customers in that
greater preference should be given to both information on
the website and the quality of the site. More specifically,
airline industry should give attention to visitors to the site;
this they can do by giving out questionnaires to visitors from
time to time to see how friendly the website is and see how
it can be improved. In addition, this study encourages the
organization to maintain a feedback relationship with
website visitors and customers. It is also significant to note
that website visitors will spread either positive or negative
word of mouth (Litvin et al. 2018); therefore, an innovative
website that is appealing to the current target customers
should be designed. Secondly, the e-business firms should
put into consideration a good website design that will be
appealing to visitors who often turn to customers. This could
be checked by having people visit the website to check how
appealing the site is in regard to the design before fully
launching the site and to modify the site if needed before
the actual launch (Dedeke 2016). Also, it is expedient that
the website handlers (website monitors) should be ready 24/
7 to provide quick assistance when needed. Thirdly,
information-task-fit is the predicting variable that has influ-
ence on electronic word of mouth. Pragmatically, this im-
plies that managers should check the information on the site
to be able to meet customer demand. Also, the information
on the website should not over emphasize, but a high
information-task-fit will have a stronger perception in the
mind of the customers that the product is of high quality
and value. Lastly, incentives and bonuses should be intro-
duced. This is to draw traffic to the site which will lead to
purchase intentions. The bonus can be in the form of cou-
pons or points that a user gets in a visit; these points will
count to a certain level and can be used to redeem excess
luggage when using the airplane for travel.

Theoretical Implications

Firstly, looking from the theoretical perspective, our study
contributes to the existing literature to eWOM and purchase
intentions in several ways. Previous study concentrated on
website quality and information-task-fit as a single constraint,
whereas the present study separates this constraint into two
variables (information-task-fit and website quality). Secondly,
our study has shown that negative news travels faster than
positive news. Thirdly, most research focused on laboratory
based to check website quality, whereas the study focused on
the natural setting (field study). Also, most studies based their
researches on intended intention, whereas this study focused
on purchase intentions. Fourthly, the present study is consis-
tent with Nunnally (1978), Hornik et al. (2015) and Wang
et al. (2015) that proposed and found a relationship between
quality of a website and users’ purchase intention; conversely,
poor website quality will decrease purchase intentions. In par-
ticular, the quality of the Turkish Airlines website significant-
ly and positively influences eWOM of its consumers, and the
website quality also significantly and positively influences
purchase intention. Therefore, airline companies in general.
and Turkish Airlines, in particular, must attach great impor-
tance and continue to maintain the high quality of their
website so that customers can express their experiences posi-
tively in the form of online feedback.

Limitations and Further Study

One of the limitations of this study is the limiting of the responses
to only Turkish Airlines customers; therefore,generalization of
the study should be done with caution. Future research should
consider a comparative analysis using more than one airline by
comparing the website qualities to determine how customers are
influenced by quality. The study uses an online data collection
method; this process of data collection is difficult and often in-
volves several messages to the respondents to fill the question-
naire. Respondents are usually very reluctant to fill surveys on-
line as it feels boring. Future research should consider using face-
to-face self-administration questionnaire. The study focused on
purchase intentions and it will be interesting for other studies to
examine how the dissemination influences actual behavior.
Although the study has these limitations, it provides insights
for the industry in managing their websites, tailoring their

Table 5 Bootstrap results
Variables Original

Sample
Sample Mean
(M)

Standard
Deviation

T
statistics

P-
Values

INTF→
WSQ→ eWOM

0.111 0.111 0.027 4.095 0.000

INTF→WSQ→ PIN 0.135 0.145 0.062 3.652 0.000
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strategies for achieving positive eWOM and enhancing con-
sumers’ purchase intentions.
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Abstract
We argue that some organisms are altruistically motivated and such altruistic motivation is adaptive. We lay out the helper’s
decision problem—determining whether to help another organism.We point out that there are more ways of solving this problem
than most people recognize. Specifically, we distinguish two kinds of altruistic motivations, depending on whether a desire to
help is produced for one’s own sake or for others’ sake. We identify circumstances in which either kind of psychological altruism
provides the most adaptive solution to the helper’s decision problem. As a result, we show that both kinds of psychological
altruism are likely to be instantiated and selected for.
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Introduction

Some organisms behave in ways that increase the direct
(reproductive) fitness of another organism (West et al. 2007).
In what follows, we call organisms that behave in this way—
regardless of their motive—Bhelpers.^ In some species, dis-
positions to help have been selected for (e.g., Sober and
Wilson 1998; Gardner and West 2010; West et al. 2007,
2011; Okasha 2006). This could be because increasing the
(direct) fitness of other organisms also increases the (direct)
fitness of the helper, as in cases of mutual benefit (West et al.
2007; Sober andWilson 1998). There can also be selection for
helping where the helping decreases the direct fitness of the
helper, as in cases of strict evolutionary biological altruism
(West et al. 2007; Okasha 2006).

Evolutionary biological altruism can be explained in terms
of inclusive fitness, which is the sum of an organism’s direct
fitness (i.e., the expected number of offspring minus the por-
tion of offspring due to the help it receives from others in its

population) and its weighted contribution to the direct fitness
of every other organism in the population, where the weights
are given by the coefficient of relationship between the organ-
isms (Hamilton 1964; Gardner et al. 2011; Rubin 2018). There
is good reason to think that what natural selection depends on
is inclusive fitness, not direct fitness or personal fitness (an
organism’s expected number of offspring) (Grafen 2006). This
matters, as the inclusive fitness of biologically altruistic be-
haviors can be positive: the behavior’s positive contribution to
the personal reproductive success of related organisms can
outweigh its negative contribution to the organism’s own per-
sonal reproductive success.

It remains controversial how (selected for) helping behav-
ior, whether strictly evolutionarily altruistic or not, is
motivated. In particular, it is not yet clear whether and when
helping behavior is motivated in a way that deserves to be
called psychologically altruistic—rather than selfish ormerely
reflexive. Equally controversial is whether and when psycho-
logical altruism is adaptive—i.e., whether it contributes to the
inclusive fitness of the helper and, therefore, is subject to
evolution and preservation by natural selection. Also, whether
psychological altruism is adaptive leaves open whether it is
strictly evolutionary biologically altruistic: depending on how
it increases the bearer’s inclusive fitness, it could also be mu-
tually beneficial or evolutionarily selfish. This will become
important below.1

1 Analogous points can also be made within other theoretical frameworks,
such as involving neighborhood-modulated fitness or multi-level selection
theory.
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Psychological altruism has been heavily debated by ethi-
cists, cognitive neuroscientists, social psychologists, econo-
mists, and evolutionary biologists. Some classical and con-
temporary theories deny that organisms ever have ultimate
altruistic desires (Hobbes 1969/1651; La Rochefoucauld
1691; Bentham 1824: 392–3; Nietzsche 1881: 148; Cialdini
et al. 1997). Others maintain that some organisms are psycho-
logical altruists (e.g., Batson 1991; Fehr and Camerer 2007;
Stich et al. 2010) and that psychological altruism can be se-
lected for (Sober and Wilson 1998; Schulz 2011, 2016, 2018;
Clavien 2011). Some contemporaries argue that identifying
psychological mechanisms behind altruism is empirically
too difficult, so we should leave these proximate mechanisms
aside and focus on altruistic behavior alone (Wilson 2015,
Chap. 5). In summary, there is no consensus on whether psy-
chological altruism occurs and, if it does, whether it is selected
for (Stich et al. 2010; Garson 2016).

In this paper, we propose an enhanced evolutionary frame-
work for investigating psychological altruism. Our framework
encompasses both humans and non-human species (cf. Bshary
and Raihani 2017). We argue that some organisms are altruis-
tically motivated and such altruistic motivation is adaptive. In
section BThe Helper’s Decision Problem,^ we lay out the
helper’s decision problem—determining whether to help an-
other organism—and point out that it can be extremely diffi-
cult to solve. Clarifying the tradeoffs involved in the helper’s
decision problem allows us to articulate a space of possible
strategies for solving it. In the section BA Matrix of Helping
Strategies: Egoistic, Altruistic, and Impersonal,^ we note that
there are more options than most people recognize.
Specifically, we identify four kinds of strategy for solving
the helper’s decision problem and place them in a matrix
based on whether the motivations for a behavior have egoistic
or altruistic content and whether they are produced egoistical-
ly or altruistically. In the section BThe Evolutionary Biology
of Psychological Altruism,^ we argue that psychologically
altruistic solutions are likely to be selected for. One reason is
that, in some cases, egoistic strategies are impractical for lack
of sufficient information and computational resources.
Therefore, organisms must resort to altruistic strategies at least
some of the time. In the section BPredictions and
Consequences,^ we bring out some consequences of this dis-
cussion for ethics, cognitive neuroscience, and economics.

The Helper’s Decision Problem

It is widely recognized that organisms must decide when to
help and when not. In some circumstances, it might be adap-
tive for some organisms to help all the time—or to never do
so. More commonly, organisms need to determine when help-
ing is biologically called for. We shall call it the helper’s de-
cision problem. Four points are important to note.

First, solving this problem does not require that the organ-
ism have a concept of adaptiveness or inclusive fitness, nor
that it chooses behaviors by calculating their expected (inclu-
sive, direct, or personal) fitness. For one thing, (selected for)
helping behavior may be determined by processes that are not
even cognitive, let alone explicitly representational (cf.
Strassmann and Queller 2011).2

Second, what is required is that organisms have some prox-
imate mechanism for choosing helping behaviors in a way that
correlates at least reasonably well with (at least) their direct
fitness.3 Organisms cannot use a mechanism that
systematically picks out maladaptive behaviors. If they did,
they would eventually go extinct. In fact, there is empirical
evidence that many organisms choose helping behaviors in
ways that are by and large adaptive for them (Houston and
McNamara 1999; Jensen 2012; Chudek et al. 2013, 436–
437).4 Beyond this, no further assumptions about these prox-
imate mechanisms need to be made.

Third, the helper’s decision problem is very difficult to
solve in the general case. There are a large number of variables
that influence whether helping another organism is selected
for (e.g., Frank 1998; West et al. 2007, 2011; Queller 1985,
1992; Okasha 2006; Birch and Okasha 2014; Skyrms 1996,
2004; Sober andWilson 1998; Stevens and Hauser 2004). The
adaptiveness of helping depends on how closely the recipient
is biologically related to the agent, the likelihood that the
recipient will reciprocate (which in turn may depend on
whether there are mechanisms for ensuring reciprocation),
the existence of mechanisms for punishing non-helpers and
rewarding helpers, and other factors. The value of each of
these variables can be onerous to calculate, and combining
these values optimally can be computationally highly com-
plex. Because of this, the most that an organism can hope
for is a good-enough solution most of the time.

2 Wewill remain neutral on the vexed issues of what counts as a representation
and how it gets its content. Any reasonable account will do. For an opinionated
defense of representational explanation within cognitive neuroscience that
doubles as a defense of the notion of neurocognitive mechanism we adopt
here, see Boone and Piccinini (2016) and Thomson and Piccinini (2018).
3 As noted earlier, an organism’s direct fitness is the expected number of
offspring it has just by itself. The organism’s personal fitness is simply its
expected number of offspring (this will be greater than its direct fitness if some
of its offspring result at least partly from the actions of other organisms).
Finally, an organism’s inclusive fitness is the relatedness-weighted sum of
the organism’s own direct fitness and those of the other organisms it is related
to (see also Birch 2017). Note also that the points in the text could be made in
terms of other notions of fitness as well (such as neighborhood-modulated
fitness or various multi-level notions of fitness—Wilson 2015, 28; Okasha
2006; Sober and Wilson 1998, Gardner et al. 2011).
4 In cases where the relevant organisms are cultural learners, what determines
whether a behavior will spread through the population—i.e., whether it is
adaptive in the broadest sense—can depend on more than its biological adap-
tiveness. Gächter et al. (2010) find that culture influences cooperation. For
more on this, see e.g., Boyd and Richerson (2005), Richerson et al. (2016),
Stich (2016). See also below.
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Fourth, given the difficulty of the helper’s decision prob-
lem, evolution must select shortcuts—heuristics that provide
good-enough solutions most of the time (Gigerenzer et al.
1999; Hutchinson and Gigerenzer 2005). In turn, this implies
that different situations are likely to call for different heuris-
tics. Some organisms, such as social insects, have relatively
automatic and rigid ways of choosing behaviors, including
altruistic ones. Other organisms may sort behaviors in terms
of which ones are worth performing and which ones are not—
e.g., they might assign different behavior utility or reward
values and then act accordingly (for more on this, see, e.g.,
Morillo 1990; Schroeder 2004; Glimcher et al. 2005). Even
cognitively sophisticated organisms may sometimes rely on
relatively simple, innately5 hardwired strategies because they
are sufficient (e.g., Bhelp offspring in need^—see Schulz
2016, 2018).

The helper’s decision problem and its varied heuristic
solutions raise two additional questions. Consider all the
possible ways of determining whether an organism should
help another. Which ones deserve to be called psychologi-
cally altruistic, which egoistic, and which deserve neither
label? We will answer this question in the next section. The
subsequent section will examine which ways of altruism are
likely to be selected for.

A Matrix of Helping Strategies: Egoistic,
Altruistic, and Impersonal

Just because it is adaptive for an organism to help another, it
does not follow that it is adaptive for its motives to be altruis-
tic. Someone can (adaptively) act altruistically for entirely
selfish reasons. Our goal in this section is to distinguish more
precisely between different motivations for helping.

Drawing these distinctions in a satisfactory way is not
easy. The traditional way is roughly in terms of the content
of the organism’s ultimate desires—desires that are not in-
strumentally derived from other desires. To the extent that
an organism is motivated by ultimate other-involving de-
sires—i.e., desires directed at increasing others’ well-
being (or happiness, or the like), and thus, by assumption,
their fitness—it is deemed a psychological altruist. By con-
trast, to the extent that an organism is motivated by ultimate
self-involving desires—i.e., desires directed at increasing
one’s own well-being—it is deemed a psychological egoist.
This implies that, to the extent that an organism is motivated
by ultimate neutral desires—i.e., desires directed neither at
the self nor at another organism—it should be considered
neither an altruist nor an egoist (see also Sober and Wilson
1998; Stich et al. 2010; Garson 2016; Schulz 2016).

This characterization is too simplistic. The main problem
is that it neglects how desires are produced. Desires are
produced by cognitive mechanisms such as innate disposi-
tions, learning, and instrumental reasoning. Such mecha-
nisms may deserve to be called altruistic or egoistic. To
make progress on psychological altruism, this question of
production must be addressed.

To begin, we need greater precision on what counts as a
desire in the relevant sense. We cannot limit ourselves to par-
adigmatic desires, namely, propositional representations of a
state of affairs that cognizers explicitly deliberate with. On one
hand, if we required that psychological altruists be motivated
by explicit deliberation that employs propositional desires, we
would rule out too much. Someone who acts on an immediate
urge to help another organism—i.e., a representation of the
kind Bmust help so and so^—without representing the precise
state of affairs aimed at and without deliberating, still deserves
to be called a psychological altruist. On the other hand, we
should not be overly inclusive. For example, an organism that
helps another because of a mere reflex—e.g., a cow that gives
us milk because its milk ejection reflex is triggered—should
not count as a psychological altruist. There is no good reason
to classify automatic responses such as reflexes as
psychologically egoistic or altruistic. Of course, this is not to
say that automatic responses to help others are biologically or
even morally unimportant—the point is just that they are dif-
ferent in nature from either psychologically altruistic or ego-
istic helping behaviors.

Therefore, for present purposes, we will count as a desire
any conative state that represents which goals or states of
affairs to pursue, without requiring that desires be proposi-
tional attitudes that can be deliberately reasoned with (cf.
Clavien 2011). We follow mainstream cognitive neurosci-
ence and assume that not only human beings but also many
other organisms are motivated by desires in this broad
sense. Desires contrast with reflexes, fixed action patters,
motor commands, and other automatic control mecha-
nisms—what we shall call automatisms in what follows.
While the latter can also trigger behaviors, they do so with-
out representing goals or states of affairs.

When it comes to helping behaviors driven by desires, we
can distinguish between behaviors caused by egoistic desires
and those caused by (ultimate) altruistic desires. This tradi-
tional distinction should be refined. A more fine-grained view
of the nature of representational decision-making situates the
traditional distinction within a matrix spanned by two dimen-
sions. On one hand, helping behaviors stem from desires with
different kinds of contents: some are driven by a concern for
other organisms (altruistic ones), some by concern for oneself
only (egoistic ones), and some by concerns that are neither
other-involving nor self-involving (e.g., wanting to play). We
will continue to refer to desires with altruistic content as altru-
istic desires, and desires with egoistic content as egoistic

5 The notion of innateness is controversial. For an account that suits our pur-
poses, see Northcott and Piccinini (in press).
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desires (this dimension is familiar from most of the recent
discussion of this topic: e.g., Sober and Wilson 1998; Stich
et al. 2010; Batson 1991). On the other hand, helping behav-
iors stem from desires that are generated in different ways.
Here, we are not talking solely about ultimate desires. The
distinction is between sources of desires regardless of whether
the desires are ultimate or instrumental. In particular, desires
(whether altruistic, egoistic, or neutral in content) can be
produced by egoistic, altruistic, or neutral cognitive mecha-
nisms. This makes for the second dimension of the matrix of
helping strategies: it concerns the cognitive mechanisms that
produce the desire in question.

This brings us to what we mean by egoistic, altruistic, or
neutral mechanisms of desire production. By egoistically
produced desires, we mean desires produced by evolution-
arily selfish mechanisms: mechanisms that were selected for
increasing their bearer’s own reproductive success (i.e., its
direct or personal fitness) only, as opposed to that of other
organisms (see also West et al. 2007).6 There are at least
three kinds of evolutionarily selfish desire-production
mechanisms. First, an organism can have an innate disposi-
tion to form desires to pursue one’s self-interest under cer-
tain circumstances. That is to say, the organism’s brain is
built so that detecting certain circumstances (e.g., low blood
glucose levels) triggers the formation of a desire to pursue
one’s self-interest (e.g., the urge to eat). Second, an organ-
ism can learn to produce desires. There are a number of
different such learning mechanisms available (for an
overview, see, e.g., Henrich and McElreath 2007; Boyd
and Richerson 2005; Sterelny 2012), at least some of which
very plausibly evolved for evolutionarily selfish reasons.
For example, consider the class of reward-based learning
dispositions: the mechanism behind these dispositions—
the tendency to seek rewards and avoid aversive stimuli—
is evolutionarily ancient and can be found in solitary organ-
isms as cognitively simple as the sea slug Aplysia
californica (Kandel 2001). There is no reason to think that
these reward-based learning mechanisms could not extend
to the acquisition of desires. The third example of egoisti-
cally produced desires is cases where organisms internalize
external norms: in cases where certain behaviors are social-
ly rewarded, organisms that can and do internalize the rele-
vant norms might save processing and error costs, and thus
benefit themselves (see Gintis 2003, for a model of altruism
based on this).7

By contrast, by altruistically produced desires, we mean
desires produced by mechanisms that are evolutionarily altru-
istic: mechanisms that were selected, at least partially, for

increasing other organisms’ reproductive success (i.e., their
direct fitness). In other words, evolutionarily altruistic mech-
anisms increase the expected reproductive success of other
organisms (and may or may not increase the organism’s own
reproductive success).8 The main instance of this is any
selected-for innate disposition to form desires to help others
under certain circumstances. That is to say, the organism’s
brain may have evolved so that detecting certain circum-
stances (e.g., that a baby is crying) triggers a desire to help
others (e.g., the urge to soothe the baby), possibly mediated by
an intermediate internal state (e.g., empathy9) under appropri-
ate background conditions (e.g., bonding between agent and
target and sufficient resources). This kind of innate disposition
mechanism may be subject to developmental constraints, so
that the precise range of others and circumstances that trigger a
desire to help depend on environmental factors—e.g., on
whom an organism is raised with. For instance, empathy is
highly plastic: its intensity is modulated by factors such as
whether its target is a member of the group and whether they
behaved fairly in the past; as a result, empathy predicts altru-
istic behavior under certain circumstances (compassion) but
not others (empathic distress) (Klimecki 2015).

Finally, a desire is neutrally produced just in case it is
neither egoistically nor altruistically produced. It may result
from mechanisms that have not been selected for at all, or it
may be a by-product of other mechanisms. For example, a
desire may be generated in a manner similar to how skills
are acquired: for example, after repeatedly helping B, organ-
ism Amay come to form a desire to help B, much like the skill
of riding a bike comes after an organism has practiced this for
a while. We are not committed to this being a frequent occur-
rence, or even for it to be possible at all—we just want to note
that our account has room for it if this turns out to be a plau-
sible empirical possibility.

6 Put differently, egoistically produced desires are desires produced by mech-
anisms whose evolution is driven just by the fact that they increase the direct
reproductive fitness (i.e., the number of offspring) of the organism in question,
while not increasing its indirect fitness (so that the second component of the
inclusive fitness calculation here is zero).

7 This internalization mechanism could also be seen as a form of reward-based
learning. However, this would not alter the main point in the text: namely, that
desires can be egoistically produced.
8 We may distinguish further between two kinds of altruistically produced
desires. Strictly altruistically produced desires are produced by mechanisms
solely selected for increasing others’ direct fitness—they increase the expected
reproductive success of that other organism and do not affect or even decrease
the bearer’s expected reproductive success. Broadly altruistically produced
desires are produced by mechanisms selected for increasing others’ direct
fitness along with their bearer’s (what West et al. 2007, call Bmutual benefit^).
This distinction will not play a role in this paper.
9 De Waal (2008) argues that empathy can play such a role; Klimecki et al.
(2016) provide additional supporting evidence. Someone might object that
empathy-driven altruistic behavior is selfishly motivated, because it improves
the agent’s emotional state. This objection is confused. It is well established
that empathy can lead to either altruistic or selfish desires and, consequently, to
either altruistic or selfish behaviors (Schulz 2017). Here we are considering
cases in which empathy leads to ultimate altruistic desires. In such cases,
empathy deserves to be considered a component in an altruistic source of
desires. Any improvement in the agent’s emotional state, which may or may
not follow the desire’s satisfaction, is not the agent’s motive—it’s just a by-
product.

Evolutionary Psychological Science (2019) 5:58–70

64 Reprinted from the journal1 3



There will also be mixed cases. Most obviously, an altruis-
tic desire may be first produced by an innate mechanism and
then reinforced by conditioning. In what follows, we will fo-
cus primarily on pure etiologies, but we should not forget that
mixed etiologies are possible.

We can now combine the two dimensions—desire content
and desire production—to obtain a space of psychological
strategies for solving the helper’s decision problem. This
space includes at least four types of motivation to help
others.10 We label them as follows.

Psychological egoism chooses actions based on desires
with egoistic contents.

Psychological egoists need not engage in helping behavior,
but they can. If they do, they determine the appropriateness of
helping from instrumental reasoning starting from egoistic
first principles.

Classical psychological altruism chooses actions based
on non-egoistically produced ultimate desires with altruistic
contents.11

Although we are calling this motivational structure classi-
cal psychological altruism, this is not exactly the same as
psychological altruism as classically conceived—indeed, it
is not entirely clear how psychological altruism is classically
conceived. For traditional theorists of psychological altruism
say nothing at all about whether the ultimate desires are pro-
duced altruistically, egoistically, or neutrally. Still, the spirit of
psychological altruism as classically conceived is that it is a
motivational structure untainted by egoism. Therefore, given
our framework, what we call classical psychological altruism
is the motivational structure that is closest to the spirit of
psychological altruism as classically conceived. Classical psy-
chological altruists need not succeed in helping others, but
they aim to help. They have one main source of ultimate
altruistic desires: (more or less plastic) innate dispositions.12

Apart from these classical motivational structures, there is
also a nonclassical variant of altruism:

Nonclassical psychological altruism chooses actions based
on egoistically produced ultimate desires with altruistic
contents.

Nonclassical psychological altruists need not succeed in
helping others, but they aim to help. The main egoistic source
of desires with altruistic contents we focus on here is reward-
based learning. This kind of learning leads to the reoccurrence

of a previously occurring desire by either rewarding its pres-
ence or punishing its absence (see also Rachlin 2002; Erev and
Roth 2014). In cases where this learning operates by reward-
ing a previously occurring desire with altruistic content, the
chain of rewards must end in a desire that is produced by some
other means. Thus, nonclassical psychological altruists must
possess some other source of desires as well.

Finally, there is a motivational structure that is based on
desires with contents that are neither altruistic nor egoistic:

Impersonal agency chooses actions based on desires with
neutral (i.e., non-egoistic and non-altruistic) contents.

Impersonal agents neither aim to help themselves nor
others, but they may help others nonetheless. For example,
someone might volunteer to fight a community’s enemy to
pursue adventure; nevertheless, their action may protect their
community. This impersonal helping is most relevant to high-
ly social and cognitively sophisticated organisms subject to
cultural pressures, such as human beings. Presumably, it pig-
gybacks on other forms of altruism and molds them in light of
social pressures. It is not directly relevant to our discussion so
we set it aside.

These four motivational structures are summarized in Table
1.

This taxonomy has some important implications: in partic-
ular, we can now see clearly a major deficiency of the tradi-
tional definitions of psychological altruism and egoism: these
definitions oversimplify the situation and make it appear that
there are only two options, when in fact there are (at least)
four.13 This is important, for it overlooks some theoretically
and empirically important options that need to be taken into
account to develop a proper understanding of the psycholog-
ical structures that might underlie helping behaviors.

The Evolutionary Biology of Psychological
Altruism

Now that the theoretical landscape is clearer, we can
explore when these ways of making helping decisions
are selected for. Specifically, we want to assess the evo-
lutionary pressures that plausibly underlie the different
ways of being motivated to help. To prepare the terrain,
let us briefly consider the nature of this evolutionary
biological methodology.

The empirical plausibility of the different ways of
making helping decisions is a (comparative) psycholog-
ical question. Thus, asking about the evolutionary pres-
sures on these different ways of making helping

10 Böckler et al. (2016), Clavien and Chapuisat (2013), and Ramsey (2016)
also distinguish different types of altruisms, but they are addressing different
questions so their taxonomies are different from ours.
11 Classical psychological altruism admits of two variants: a pure variant,
where the ultimate desires with altruistic content are all produced altruistically
(whether strictly or broadly), and an impure variant, where the ultimate desires
with altruistic content are produced either altruistically or neutrally. We will
not consider this subdivision further.
12 As noted earlier, they may have a second source in the form of desires
formed by habit. As also noted earlier, we will not consider this further here.

13 Schulz (2016, 2018) and Garson (2016) also point out that there are more
than two options—though they do not expand the space of helpingmotivations
in the way that we do here.
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decisions is not obviously the most straightforward way
of proceeding—though hardly unorthodox either (e.g.,
Sober and Wilson 1998; Stich et al. 2010; Schulz
2011, 2016; Garson 2014; see also Barrett 2015;
Barrett et al. 2002; Buss 2014; Barkow et al. 1992;
Wilson 2015).

One reason it is particularly valuable here, though, is
that other sources of data are not yet available: as the
previous section made clear, the questions of psycholog-
ical altruism has so far been investigated within an
impoverished theoretical framework, so that existing
work is unable to discriminate between classical and
nonclassical psychological altruism. In turn, this makes
it useful to look towards theoretical evolutionary biolo-
gy to see what it can add to this discussion (in the next
section, we return to the concrete empirical implications
of the evolutionary framework laid out here).

We will argue on largely evolutionary grounds that differ-
ent motivations for helping are instantiated in the ways set out
below. Our argument is not conclusive; however, we do hope
it is a fruitful starting point for more detailed investigations
into how different organisms make helping decisions and how
their motivational profiles evolved (see also Schulz 2011,
2013, 2016).

With this in mind, we can now consider the evolu-
tionary pressures on the different ways of being moti-
vated to help. To begin with, recall that some mecha-
nisms for producing helping behaviors are neither altru-
istic nor egoistic simply because they involve no desires
at all. Specifically, some behaviors are chosen by au-
tomatisms, and some of those are helping behaviors
(whether strictly biologically altruistic or mutually ben-
eficial). In addition, helping behaviors can be caused by
entirely noncognitive means. Consider the way cells in
multicellular organisms cooperate. Most theorists do not
attribute cognitive mechanisms to individual cells in the
sense in which they attribute cognitive mechanisms to
multicellular organisms. Yet, individual cells within
multicellular organisms often benefit other cells at their
own expense.

This sort of example shows that the default explanation for
helping behavior is neither psychological egoism, as many
have supposed (cf. the discussion in Sober 1999, pp. 147–

148), nor psychological altruism. At least from an evolution-
ary biological point of view, the default explanation for help-
ing behavior is noncognitive mechanisms and automatisms.
This is because there is good reason to think noncognitive
mechanisms and automatisms evolved before representational
mechanisms, are easier than representational mechanisms for
evolution to produce, and are the ancestral states from which
representational decision-making evolved—probably more
than once. Bacteria, microbes, insects, and many other ani-
mals make decisions by relying on automatisms and noncog-
nitive means; the reliance on representational mental states
(like desires) to make decisions has evolved after that
(Schulz 2018). Given this, to the extent that one sees any of
the above options as the default explanation for helping be-
haviors, it should be automatisms and noncognitive ways of
making decisions. This conclusion is important because it
frees us to think about the remaining types of mechanism
for helping behavior in their own right, without presupposing
that one is a priori more plausible than the others.

When it comes to cognitively sophisticated organ-
isms, there are many variables that contribute to the
evolutionary pressures for helping behavior. The most
crucial variables for our purposes are the following:
the extent to which a helping behavior is selected over
a more egoistic alternative, how easy it is for the or-
ganism to recognize a situation in which helping behav-
ior is selected for, and the existence of social structures
enforcing reciprocation between members of a group
and providing rewards to those who provide help (in
the form of resources, status, power, mating opportuni-
ties, etc.). These variables give rise to a space of pos-
sible scenarios that favor different strategies for solving
the helper’s decision problem.

Psychological egoism is the most flexible but most
cognitively demanding way to generate altruistic desires.
It may be the best strategy in some cases, such as help-
ing someone who will be thereby obligated to recipro-
cate in light of existing circumstances (quid pro quo).
But in many cases, it is too cognitively demanding, and
hence unfeasible. Would-be altruists often have no reli-
able way of knowing whether a stranger will reciprocate
help in the absence of social structures that enforce
reciprocation, let alone whether helping strangers will
lead to future rewards through means other than direct
reciprocation (see, e.g., Baumard et al. 2013). In many
practical circumstances, organisms simply lack sufficient
information to conduct the relevant instrumental reason-
ing with any hope of reaching reliable conclusions. Still,
no one doubts that psychological egoism plays a role in
animal psychology, including—at least in some special-
ized cases—in generating helping behaviors. What mat-
ters here is that, given how difficult the helper’s deci-
sion problem is in the general case, psychological

Table 1 Four key motivational structures for helping others

Content
of the desire
(⇓)

Origin
of the desire
(⇒)

Altruistic Egoistic

Altruistic Classical
altruism

Non-classical
altruism

Neutral Impersonal agency

Egoistic Egoism
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egoism is unlikely to be the most important way of
making helping decisions. This is noteworthy in and
of itself.14

This takes us to classical psychological altruism (ultimate
altruistic desires from non-egoistic sources). Classical psycho-
logical altruism is likely to play an important role in animal
psychology. For starters, we have seen that helping behaviors
can be caused by automatisms, which are neither altruistic nor
egoistic. If evolution can select for automatisms that produce
helping behavior, there is no reason to rule out that, when
more sophisticated heuristics than fixed action patterns are
involved in choosing a behavior, ultimate other-involving de-
sires that are generated either altruistically or neutrally may
play a role. In other words, there is no reason to rule out that
evolution can select for classical altruistic motivations.
Specifically, classical psychological altruism is most efficient
in cases of reliably adaptive conditions that require little mod-
ulation based on social context but still require enough mod-
ulation that relying on automatisms would be maladaptive
(Schulz 2018). Examples include helping needy offspring,
needy partners, needy family members, and perhaps injured
in-group members (see also Alger and Weibull 2013).

To understand this better, note that behaviors are often se-
lected for to help others that are sufficiently closely related to
the agent (Gardner et al. 2011; Taylor and Frank 1996; Frank
1998; Queller 1992; van Veelen 2009; Birch and Okasha
2014). Indeed, helping direct descendants often increases an
organism’s direct fitness; helping other kin often increases an
organism’s inclusive fitness. This is typically true regardless
of social circumstances: it does not matter whether there are
mechanisms enforcing reciprocation or punishing freeloading.

In cognitively sophisticated animals whose behaviors are
motivated by desires, this circumstance creates an evolution-
ary pressure towards an endogenous source of desires to help
members of these special groups when they are needy. A
mechanism that responds to this pressure must be able to do
two things: recognize when a needy organism is a member of
these special groups, and then generate a desire to help that
organism. As a matter of fact, many cognitively sophisticated
organisms help others roughly in proportion to how closely
they are genetically related to them (Gardner et al. 2011;
Strassman et al., 2011; Kuzdzal-Fick et al. 2011; West et al.
2007; Henrich and Henrich 2007). The likely explanation is
an innate, fitness-enhancing disposition to desire to help their

kin: for some organisms, helping their kin cannot be done
automatically—for instance, because kin recognition is too
complex, or because there are many different ways to help
kin, so that an organism benefits from representational reason-
ing about how to help their kin—but it is always adaptive to
somehow help their kin.15 This thus leads to the selection of
classical altruism.16

Helping kin is not the only kind of circumstance where
classical psychological altruism is likely to be the evolution-
arily favored solution. Classical psychological altruism is like-
ly to be favored under any circumstance with the following
characteristics: relatively easy to recognize, relatively low
cost, relatively high payoff, but sufficiently complex and var-
iegated to make automatisms too rigid for the job (Schulz
2016, 2018). One such example is a needy reproductive part-
ner: insofar as an organism is going to reproduce and raise
offspring with that partner, helping the partner is also helpful
to the self. Another example is the presence of injured in-
group members in highly social animals: they are easily rec-
ognizable, their recovery benefits us because it strengthens the
group and our fitness depends on the group’s strength, and
helping them can be relatively low cost. Therein may lie a
selection pressure for empathy in response to others’ pain.

In sum, classical psychological altruism is likely to play a
large role in animal psychology. Under any circumstances that
are easy to recognize, relatively low cost, and in which repre-
sentationally driven helping behavior is relatively adaptive,
there is the potential for a selection pressure towards classical
psychological altruism.

We now turn to nonclassical altruism. Like its predeces-
sors, nonclassical altruism (ultimate altruistic desires from
egoistic sources—primarily, reward-based learning) is likely
to play a large role in animal psychology. To understand this,
recall that the difference between classical and nonclassical
altruism is precisely that the latter is based on (reward-
based) learning. Reward-based learning is a powerful way to
determine when circumstances are appropriate for helping
others. Thus, nonclassical altruism is sandwiched between
egoism and classical altruism: it is less cognitively demanding
than egoism—which needs to derive all helping behaviors
from egoistic first principles—but more flexible than classical
altruism. This sandwiching makes clear when nonclassical
altruism is adaptive: namely, when helping behavior is reli-
ably adaptive in a certain situation, but this adaptiveness de-
pends on social conditions such as the likelihood of recipro-
cation, which in turn may depend on presence or absence of
mechanisms rewarding help or enforcing reciprocation.

14 Psychological egoists decide whether to help by assessing whether helping
increases their own wellbeing. If the psychological variables egoists use as a
proxy for wellbeing correlate with personal or direct fitness (as opposed to
inclusive fitness), egoists will not choose to help when helping increases their
inclusive fitness without increasing their direct or personal fitness. Therefore,
psychological egoismwill fail to lead to helping behaviors in cases of selected-
for evolutionary biological altruism. This further strengthens the conclusion
established in the main text. This could be avoided if an egoist’s proxy for
personal wellbeing correlates with its inclusive fitness, but the biological plau-
sibility of this is low—for reasons related to the ones laid out in the text.

15 Of course, for some organisms, helping their kin can be done automatically:
see e.g. Strassmann et al. (2011); Kuzdzal-Fick et al. (2011).
16 Note, though, that this may require complex decisions as to which kin to
help (in case there are several options)—including potential future kin. See
also Hausfater and Hrdy (1984) and Trivers (1974).
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Simply put, there are circumstances where it is adaptive for
organisms motivated by desires to learn when to help even
though calculating whether to help in every occasion through
instrumental reasoning is unfeasible. More specifically, non-
classical altruism is adaptive if it is inter-generationally vari-
able whether helping is adaptive, but intra-generationally sta-
ble: it is not adaptive for organisms to be born with an innate
disposition to form desires to help certain other organisms
because whether this help is adaptive depends on the precise
conditions the organism faces; but, if the conditions are such
that helping is adaptive, it is also adaptive for the organism not
to derive the helping behavior, every time, from egoistic ulti-
mate desires. Rather, the organism learns when forming a
desire to help certain other organisms is appropriate.

The existence of circumstances like this is well known: in
fact, the evolution of learning is based on it (see, e.g.,
Henrich 2015; Boyd and Richerson 2005; Fehr and
Fischbacher 2003). Therefore, it follows straightforwardly
that there are circumstances where we should expect the
evolution of nonclassical altruism.

Consider cognitively sophisticated social animals, whose
behaviors are motivated by desires (as opposed to automa-
tisms). Examples include wolves, vervet monkeys, and vam-
pire bats. These organisms depend on their mutual coopera-
tion with other members of their group for foraging, escaping
predators, securing mates, raising offspring, grooming, etc. If
all group members cooperate equally, a simple innate dispo-
sition to cooperate with in-group members would solve their
helper’s decision problem. This is what most social insects do.
But these animals are capable of both reciprocal cooperation
and freeloading. Freeloaders use shared resources without
sharing, thus increasing their fitness at the expense of other
group members (e.g., Packer and Ruttan 1988). In addition,
such animals can leave or join a group, so that the boundaries
of groups are at least somewhat flexible, and members within
groups can form alliances that compete with other alliances to
some degree. Finally, the same member of such groups may
be more or less prone to freeloading depending on circum-
stances. Therefore, such animals must adjust their degree of
helping to circumstances such as encountering new group
members and the likelihood that another group member is
freeloading. In this context, an innate disposition to cooperate
with in-group members may be part of the story but cannot be
the whole story because it risks defeat by freeloader invasion.

Thus, social animals who live in groups with flexible
boundaries and who are capable of freeloading face several
different motivations: (i) to help other groupmembers because
a thriving group is also good for them, (ii) to freeload, (iii) to
not help (or, even better for the group, to punish) freeloaders
(other than themselves). Therefore, social animals of this kind
cannot rely solely on simple innate dispositions to help in-
group members, except for special circumstances to be
discussed below.

A better solution involves mechanisms that generate a
sense of reward when individuals act on their desire to help
non-freeloading members of their group, so that these desires
are reinforced. These mechanisms have two jobs: identifying
correct targets for helping behavior (i.e., members of the
group, except for freeloaders) and motivating helping behav-
ior towards the correct targets by rewarding helping behavior
and punishing freeloading.

There are a number of mechanisms that appear to play this
role. One is ritual-based bonding. This is a process of mutual
signaling between individuals, which requires positive feed-
back loops with its target(s). Bonding involves the limbic
system and the release of a set of hormones (oxytocin and
vasopressin) and neurotransmitters (dopamine and endor-
phins) in social situations that are likely to involve members
of the group (mates, family members, or members of a larger
group). We need not be concerned with the details of the
bonding mechanism, except to note that bonding creates trust
between partners and a sense of reward in the presence of its
target, which means that helping the bonding target is likely to
generate a sense of reward—if nothing else, by promoting
proximity with the bonding target.17

Another type of relevant mechanism is overt rewards
and punishments delivered by other members of the group
as a function of helping behavior. Many cognitively so-
phisticated species of social animals live in groups that
establish complex social hierarchies. One function of such
hierarchies is to maintain balance between the group
members’ motivation to pursue their direct or personal
fitness at the expense of other group members and their
motivation to cooperate with the group. This sort of
mechanism for generating altruistic desires is primarily
exogenous, although in order to work it requires that ex-
ternal rewards and punishments be met by appropriate
internal changes, such as reward-based learning.18 Group
members who share food and other resources may be
rewarded in the form of acceptance, status, reciprocation,
mates, etc.; freeloaders should not be helped and may
even be punished in the form of physical aggression,
low status, expulsion from the group, etc. The extent to
which a cognitively sophisticated social animal exhibits

17 Donaldson and Young (2008) review evidence that oxytocin and
vasopressin modulate complex social behavior. De Dreu (2012) reviews evi-
dence that oxytocin release enables categorization of others into in-group
versus out-group members, promotes trust towards in-group members, and
motivates cooperation with in-group members and aggression towards out-
group members. Frost (2016) provides a formal argument that ritual bonding
can promote helping behavior in a way that is consistent with nonclassical
psychological altruism. For two types of cooperation that would benefit from
this type of mechanism, see Brosnan and de Waal (2002) on symmetry-based
reciprocity and attitudinal reciprocity. See also Soares et al. 2010.
18 An example of inappropriate internal change is instrumental reasoning
aimed at avoiding punishment and reaping rewards. Organisms that respond
thus are (maladaptive) psychological egoists. We are not considering that sort
of response here, although it is certainly a possible one.
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helping behavior is modulated by the extent to which such
behavior is appropriately reinforced within a relevant
group, which in turn depends on the exact boundaries of
the group and the degree to which reinforcing stimuli are
elicited during relevant circumstances (Cf. Raihani et al.
2012; Brosnan and de Waal 2014).

In sum, nonclassical psychological altruism is likely to play
a large role in animal psychology. But nonclassical altruism
works primarily by reinforcing existing altruistic desires; it
does not generate them in the first place. Thus, nonclassical
altruism needs a way to generate altruistic desires in the first
place. As we have already mentioned, though, psychological
egoism is an unlikely source of altruistic desires in many cir-
cumstances, because there is not enough information to estab-
lish the benefits of altruism for the agent. Therefore, altruistic
desires that originate in those circumstances are likely to be
produced via classical psychological altruism.

For simplicity, we have focused on pure versions of the
strategies we defined. We should not forget that there
might be hybrid strategies. For example, it is possible that
an organism wants to help their offspring both because
they have learned to do so (e.g., through bonding rituals)
and because they have an innate disposition to do so.
Under certain circumstances, such mixed helping motiva-
tions may make cooperative behavior between organisms
over time especially stable.

Predictions and Consequences

The framework we introduced, to the effect that egoism, clas-
sical altruism, and non-classical altruism is likely to be select-
ed for, has important empirical implications.

First, our framework predicts that each of the above three
helping motivations is likely to be instantiated, although it
may not always be recognized as such. This allows us to
reinterpret existing findings in novel and productive ways.
For example, as noted above, the disposition to help human
offspring in need is widely instantiated. While abortion and
even infanticide are common in several cultures, they are uni-
versally seen as difficult decisions (Hausfater and Hrdy 1984).
In turn, this suggests that a desire to help offspring in need is a
virtually universal feature of human life. This can now be
recognized as offspring-focused classical altruism. Similarly,
financial and other economic interactions among strangers are
widely seen to be underwritten by desires to further one’s own
well-being—i.e., psychological egoism. These interactions
are widely seen to be egoistic and our framework confirms
this. Finally andmost interestingly, here is a plausible example
of nonclassical altruism. One widely noted effect of military
training, discipline, and combat experience is to instill in sol-
diers a genuine care for their comrades. This can now be
recognized as a case of non-classical altruism: the soldiers

learn—through individual as well as collective rewards and
punishments and the resultant bonding process—to want to
their colleagues to do well. This matters, as it shows that the
kind of attitude soldiers have towards each other are compa-
rable in content—though not in origin—with those family
members have for each other. In turn, this can help us under-
stand the benefits and challenges that come from life in the
armed forces.

In this way, the framework laid out in this paper (a) predicts
that these three motivational structures are instantiated, (b)
clarifies the relationships among these different helping moti-
vations, and (c) explains why they are instantiated. So, the
reason why non-classical altruism is likely to be instantiated
among well-trained soldiers is that these are interactions
among non-kin, in which everybody profits from a coopera-
tive relationship, but where the benefits of freeriding can be
high. In such a case—as noted earlier—non-classical altruism
is likely to be adaptive. This kind of suggestion is worth in-
vestigating in more detail.

Second, the above conceptual framework makes novel pre-
dictions and suggests new avenues of investigation. In what
follows, we lay out several of these predictions and sugges-
tions for the different disciplines studying psychological
altruism.

In ethics, two points need to be noted. On the one hand, the
arguments of this paper suggest that the value of psychologi-
cal altruism vis-à-vis egoism must be reassessed. Given the
conceptual framework laid out here, the difference between
psychological altruism and egoism is much narrower than is
traditionally supposed. This is so not only because altruistic
behavior can be reliably caused by egoistic motivational struc-
tures—as Stich et al. (2010) have argued—but also because
even when altruistic behavior is caused by desires with altru-
istic content, such desires may be produced by egoistic mech-
anisms. In turn, this makes it plausible that the difference
between psychological altruism and egoism is also less ethi-
cally significant than commonly supposed (see, e.g., Rachels
2000, p. 81; Schroder 2000, p. 396). Of course, fully estab-
lishing this last conclusion would require significantly further
argumentation; here, we just want to note that our descriptive
conclusions put some pressure on ethical positions that are
based on a very sharp distinction between psychological al-
truism and egoism.

On the other hand, the evolutionary framework laid out
here may yield valuable insights about how to coax our
evolved psychological mechanisms into producing ethically
good outcomes. For instance, our account makes clear that
there are different ways to increase the degree of psychologi-
cal altruism in a population. Most obviously, the plausible
existence of non-classical altruism makes clear that people
can be taught to want to help others. A similar point applies
to classical altruism. Given that (as noted above) innate dis-
positions to form desires to help others may need to be
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developmentally mediated by a functioning empathy system,
ensuring that the latter does indeed develop appropriately can
thus increase the prevalence of classically altruistic motiva-
tions. Both of these points can help prevent the kind of racist
and discriminatory behaviors that are still so common (cf.
Greene 2013). Neither of these points has been fully appreci-
ated before: for example, typical efforts to combat bullying
and harassment pay little attention to the possibility that peo-
ple may be trained to no longer want to bully or harass.

In cognitive neuroscience, our argument complements re-
cent advances in the subject, which also emphasize that un-
derstanding helping behavior requires investigating its under-
lying neurocognitive structures (cf. Gluth and Fontanesi 2016;
Greene et al. 2016; Hein et al. 2016; Kurzban et al. 2015).
More specifically, we have argued that, in order to arrive at a
proper understanding of these structures, we must go beyond
the content of the relevant motivations and also consider their
production—for only then can we develop an adequate view
of the ways that organisms are driven to help (whether they are
classically altruistic, nonclassically altruistic, egoistic, or im-
personal). In turn, this implies that the study of psychological
altruism is a diachronic problem: we need to take into account
not only how the organism is psychologically constituted at
time t1 (by assessing the contents of its desires), but also how it
was psychologically constituted at time t0 (by assessing how it
produced the relevant desires).19

This complicates the empirical investigation of altruism,
egoism, and impersonal agency (which was complex to begin
with—see, e.g., Batson 1991; Stich et al. 2010). But this is not
to say that this topic is intractable. There are ways to investi-
gate the distinction between classical and nonclassical altru-
ism empirically. For example, we have hypothesized that un-
conditioned empathy and bonding between kin are primary
mechanisms behind classical altruism, whereas conditioned
empathy and bonding to non-kin group members are primary
mechanisms behind nonclassical altruism. This is a hypothesis
worth investigating. Indeed, this hypothesis yields novel, test-
able predictions: for example, increasing bonding mecha-
nisms among non-kin—e.g., through administering oxyto-
cin—and rewarding a desire to help others can increase stable
altruistic helping dispositions beyond just increasing trust in
an economic interaction (Kosfeld et al. 2005)—these helping
dispositions are likely to be maintained for long periods even
if no longer encouraged.

In economics, the adaptiveness of different forms of altru-
ism is also important. To see this, note that it is a typical
assumption in much economic modeling that people are

egoistically motivated. This assumption is not required by
economic theory—which generally leaves the form of an
agent’s utility function open—but it is still often made
(Kalenscher and van Wingerden 2011; Fehr and Camerer
2007; Falk et al. 2003; Fehr and Gaechter 2000). Recently,
though, some authors have argued that this assumption is mis-
guided: it appears that at least sometimes, some people are
motivated to help others (Rand 2016; Fehr and Camerer
2007; Falk et al. 2003; Fehr and Gaechter 2000; Fehr and
Schmidt 1999; Clavien and Chapuisat 2016). What our dis-
cussion does is use evolutionary biological considerations to
expand this latter position further: there are good reasons to
think that human beings (among other organisms) are in fact
frequently altruistically motivated, and for deep evolutionary
reasons. Specifically, the above framework predicts that, for
many humans, very many economic interactions—even be-
yond those with kin—have an altruistic component: after all,
many humans live in circumstances that favor one or the other
form of altruism. In turn, this prediction needs to be further
considered, as it can call for a major reevaluation of much
consumer behavior.

Finally, in evolutionary biology, some theorists say that all
that matters for evolution is whether a behavior is altruistic,
not whether it is motivated altruistically (e.g., Wilson 2015).
On the contrary, we have argued that different sorts of moti-
vational profiles are likely to be involved in solving different
portions of the helper’s decision problem. As we have argued,
different motivational profiles may be favored by different
selection pressures, which make them adaptive under different
circumstances. Therefore, to reach a deeper understanding of
the ways of altruism, it is incumbent on evolutionary theorists
to consider which evolutionary pressures favored one or an-
other of the possible causes of altruistic behavior (cf. Brosnan
and Bshary 2010; Bshary and Raihani 2017).

Conclusion

The upshot is this. First, the problem of deciding when to help
others—the helper’s decision problem—is generally difficult
to solve and requires heuristic solutions, which often must be
selected for. Second, the solutions that are easiest to be select-
ed for are those that involve noncognitive mechanisms and
automatisms (reflexes, fixed action patterns, and the like).
Therefore, the default explanation of altruistic behavior in-
volves noncognitive mechanisms and automatisms, not psy-
chological egoism as is often assumed. Nevertheless, many
organisms are motivated by desires (including urges); this
cognitive motivational structure gives rise to the distinction
between psychological egoism (egoistic desires) and psycho-
logical altruism (desires to help). Third, there are two impor-
tantly different kinds of altruistic motivations: classical psy-
chological altruism, which generates desires to help for

19 There is an asymmetry here, in that we do not need to take this diachronic
perspective when it comes to psychological egoism and impersonal agency: as
noted above, these are defined just by the contents of the relevant conative
states. Still, the cognitive neuroscience of helping behavior cannot ignore the
diachronic perspective, on pain of missing the distinction between classical
and nonclassical altruism.

Evolutionary Psychological Science (2019) 5:58–70

70 Reprinted from the journal1 3



others’ sake, and nonclassical psychological altruism, which
generates desires to help for one’s sake. Fourth, calculating
whether to behave altruistically is egoistically desirable is un-
feasible or inefficient in many cases; therefore, either classical
or nonclassical psychological altruism are more efficient and
hence adaptive solutions to the helper’s decision problem than
psychological egoism. Classical altruism is most efficient
when altruistic behavior is reliably adaptive without requiring
much modulation based on social context. Nonclassical psy-
chological altruism is most efficient when altruistic behavior
is reliably adaptive but this adaptiveness depends on social
conditions that can be learned. Thus, both kinds of psycho-
logical altruism are likely to be instantiated and selected for.
Fifth, we hypothesize that unconditioned empathy and bond-
ing between kin are primary mechanisms behind classical al-
truism, whereas conditioned empathy and bonding to non-kin
group members are primary mechanisms behind nonclassical
altruism. We submit that grounding this theory of psycholog-
ical altruism in neurocognitive mechanisms, testing it empir-
ically, and exploring its normative implications would be a
fruitful interdisciplinary research program.

Compliance with Ethical Standards

Conflict of Interest The authors declare that they have no conflict of
interest.

References

Alger, I., & Weibull, J. W. (2013). Homo Moralis; preference evolution
under incomplete information and assortative matching.
Econometrica, 81(6), 2269–2302.

Barkow, J., Cosmides, L., & Tooby, J. (Eds.). (1992). The adapted mind.
Oxford: Oxford University Press.

Barrett, H. C. (2015). The shape of thought: How mental adaptations
evolve. Oxford: Oxford University Press.

Barrett, L., Dunbar, R., & Lycett, J. (2002). Human evolutionary
psychology. Princeton, NJ: Princeton University Press.

Batson, D. (1991). The altruism question: Toward a social-psychological
answer. Hillsdale, NJ: Lawrence Erlbaum Associates.

Baumard, N., André, J. B., & Sperber, D. (2013). A mutualistic approach
to morality. Behavioral and Brain Sciences, 36(1), 59–122.

Bentham, J. (1824). The book of fallacies. London: Hunt.
Birch, J. (2017). The philosophy of social evolution. Oxford: Oxford

University Press.
Birch, J., & Okasha, S. (2014). Kin selection and its critics. Bioscience,

65(1), 22–32.
Böckler, A., Tusche, A., & Singer, T. (2016). The structure of human

Prosociality: Differentiating altruistically motivated, norm motivat-
ed, strategically motivated, and self-reported prosocial behavior.
Social Psychological and Personality Science, 7(6), 530–541.

Boone, W., & Piccinini, G. (2016). The cognitive neuroscience revolu-
tion. Synthese, 193(5), 1509–1534.

Boyd, R., & Richerson, P. (2005). The origin and evolution of cultures.
Oxford: Oxford University Press.

Brosnan, S. F., & Bshary, R. (2010). Cooperation and deception: From
evolution to mechanisms. Phil. Trans. R. Soc. B, 365, 2593–2598.

Brosnan, S. F., & de Waal, F. B. M. (2002). A Proximate Perspective on
Reciprocal Altruism. Human Nature, 13(1), 129–152.

Brosnan, S. F., & de Waal, F. B. (2014). Evolution of responses to (un)-
fairness. Science, 346, 1251776.

Bshary, R., & Raihani, N. J. (2017). Helping in humans and other ani-
mals: A fruitful interdisciplinary dialogue. Proceedings of the Royal
Society B, 284, 20170929. https://doi.org/10.1098/rspb.2017.0929.

Buss, D. M. (2014). Evolutionary psychology: The new science of the
mind (5th ed.). Boston: Allyn & Bacon.

Chudek, M., Zhao, W., & Henrich, J. (2013). Culture-gene coevolution,
large scale cooperation, and the shaping of human social psycholo-
gy. In K. Sterelny, R. Joyce, B. Calcott, & B. Fraser (Eds.),
Cooperation and its evolution (pp. 425–457). Cambridge, MA:
MIT Press.

Cialdini, R. B., Brown, S. L., Lewis, B. P., Luce, C., & Neuberg, S. L.
(1997). Reinterpreting the empathy-altruism relationship: When one
into one equals oneness. Journal of Personality and Social
Psychology, 73(3), 481–494.

Clavien, C. (2011). BAltruistic Emotional Motivation: An Argument in
Favour of Psychological Altruism.^ in K. Plaisance & T. Reydon
(eds.), Philosophy of Behavioral Biology. Boston Studies in
Philosophy of Science, Volume 282. Springer, 275–296.

Clavien, C., & Chapuisat, M. (2013). Altruism across disciplines: One
word, multiple meanings. Biology and Philosophy, 28(1), 125–140.

Clavien, C., & Chapuisat, M. (2016). The evolution of utility functions
and psychological altruism. Studies in the History and Philosophy of
the Biological and Biomedical Sciences, 56, 24–31.

De Dreu, C. K. (2012). Oxytocin modulates cooperation within and com-
petition between groups: An integrative review and research agenda.
Hormones and Behavior, 61, 419–428.

de Waal, F. B. M. (2008). Putting the altruism back into altruism: The
evolution of empathy. Annual Review of Psychology, 59, 279–300.

Donaldson, Z. R., & Young, L. J. (2008). Oxytocin, vasopressin, and the
neurogenetics of sociality. Science, 322, 900–904.

Erev, I., & Roth, A. E. (2014). Maximization, learning, and economic
behavior. Proceedings of the National Academy of Sciences of the
United States of America, 111(10), 818–10 825.

Falk, A., Fehr, E., & Fischbacher, U. (2003). On the nature of fair behav-
ior. Economic Inquiry, 41(1), 20–26.

Fehr, E., & Camerer, C. F. (2007). Social neuroeconomics: The neural
circuitry of social preferences. Trends in Cognitive Sciences, 11(10),
419–427.

Fehr, E., & Fischbacher, U. (2003). The nature of human altruism.
Nature, 425, 785–791.

Fehr, E., & Gaechter, S. (2000). Fairness and retaliation: The economics
of reciprocity. The Journal of Economic Perspectives, 14, 159–181.

Fehr, E., & Schmidt, K.M. (1999). A theory of fairness, competition, and
cooperation. The Quarterly Journal of Economics, 114(3), 818–868.

Frank, S. A. (1998). Foundations of social evolution. Princeton:
Princeton University Press.

Frost, K. (2016). BCoevolutionary Dynamics of Costly Bonding Ritual
and Altruism.^ doi: https://doi.org/10.1101/060624.

Gächter, S., Herrmann, B., & Thöni, C. (2010). Culture and cooperation.
Philosophical Transactions of the Royal Society B, 365, 2651–2661.

Gardner, A., &West, S. A. (2010). Greenbeards. Evolution, 64(1), 25–38.
Gardner, A., West, S. A., & Wild, G. (2011). The genetical theory of kin

selection. Journal of Evolutionary Biology, 24(5), 1020–1043.
Garson, J. (2014). The biological mind: A philosophical introduction.

Abingdon: Routledge.
Garson, J. (2016). Two types of psychological hedonism. Studies in

History and Philosophy of Biological and Biomedical Sciences,
56, 7–14.

Gigerenzer, G., Todd, P. M., & ABC Research Group. (1999). Simple
heuristics that make us smart. Oxford: Oxford University Press.

Evolutionary Psychological Science (2019) 5:58–70

71Reprinted from the journal 1 3

https://doi.org/10.1098/rspb.2017.0929
https://doi.org/10.1101/060624


Gintis, H. (2003). The Hitchhiker’s guide to altruism: Genes, culture, and
the internalization of norms. Journal of Theoretical Biology, 220,
407–418.

Glimcher, P. W., Dorris, M. C., & Bayer, H. M. (2005). Physiological
utility theory and the neuroeconomics of choice. Games Econ
Behav, 52(2), 213–256.

Gluth, S., & Fontanesi, L. (2016). Wiring the altruistic brain. Science,
351(6277), 1028–1029.

Grafen, A. (2006). Optimization of inclusive fitness. Journal of
Theoretical Biology, 238, 541–563.

Greene, J. D. (2013). Moral tribes. London: Penguin.
Greene, J. D., Morrison, I., & Seligman, M. E. P. (2016). Positive

Neuroscience. Oxford: Oxford University Press.
Hamilton, W. D. (1964). The genetical evolution of social behaviour. I.

Journal of Theoretical Biology, 7(1), 1–16.
Hausfater, G., & Hrdy, S. B. (Eds.). (1984). Infanticide: Comparative and

evolutionary perspectives. Chicago: Aldine Transactions.
Hein, G., Morishima, Y., Leiberg, S., Sul, S., & Fehr, E. (2016). The

Brain’s functional network architecture reveals human motives.
Science, 351(6277), 1074–1078.

Henrich, J. (2015). The secret of our success: How culture is driving
human evolution, domesticating our species, and making us
smarter. Princeton, NJ: Princeton University Press.

Henrich, N., & Henrich, J. (2007). Why humans cooperate: A cultural
and evolutionary explanation. Oxford: Oxford University Press.

Henrich, J., & McElreath, R. (2007). Dual-inheritance theory: The evo-
lution of human cultural capacities and cultural evolution. In R.
Dunbar & L. Barrett (Eds.), The Oxford handbook of evolutionary
psychology (pp. 555–570). Oxford: Oxford University Press.

Hobbes, T. (1969). Leviathan, 1651. Menston: Scolar P.
Houston, A. I., & McNamara, J. M. (1999). Models of adaptive behav-

iour: An approach based on state. Cambridge: Cambridge
University Press.

Hutchinson, J. M., & Gigerenzer, G. (2005). Simple heuristics and rules
of thumb: Where psychologists and behavioural biologists might
meet. Behavioral Processes, 69, 97–124.

Jensen, K. (2012). Who cares? Other-regarding concerns—Decisions
with feeling. In P. Hammerstein & J. R. Stevens (Eds.), Evolution
and the mechanisms of decision making (pp. 299–317). Cambridge,
MA: MIT Press.

Kalenscher, T., & vanWingerden,M. (2011).Whywe should use animals
to study economic decision making – A perspective. Frontiers in
Neuroscience, 5, 1–11.

Kandel, E. (2001). The molecular biology of memory storage: A dialogue
between genes and synapses. Science, 294(5544), 1030–1038.

Klimecki, O. M. (2015). The plasticity of social emotions. Social
Neuroscience, 10(5), 466–473.

Klimecki, O.M., Mayer, S. V., Jusyte, A., Scheeff, J., & Schönenberg,M.
(2016). Empathy promotes altruistic behavior in economic interac-
tions. Scientific Reports, 6, 31961. https://doi.org/10.1038/
srep31961.

Kosfeld, M., Heinrichs,M., Zak, P. J., Fischbacher, U., & Fehr, E. (2005).
Oxytocin increases trust in humans. Nature, 435(7042), 673–676.

Kurzban, R., Burton-Chellew,M.N., &West, S. A. (2015). The evolution
of altruism in humans. Annual Review of Psychology, 66, 575–599.

Kuzdzal-Fick, J. A., Fox, S. A., Strassmann, J. E., & Queller, D. C.
(2011). High relatedness is necessary and sufficient to maintain
multicellularity in Dictyostelium. Science, 334, 1548–1551.

La Rochefoucauld, F. d. (1691). Moral maxims and reflections, in four
parts. London: Gillyflower, Sare, & Everingham.

Morillo, C. (1990). The reward event and motivation. Journal of
Philosophy, 87, 169–186.

Nietzsche, F. (1881). The dawn of day. New York: Macmillan.
Northcott, R. & Piccinini, G. (in press). Conceived this way: Innateness

defended. Philosophers’ Imprint.

Okasha, S. (2006). Evolution and the levels of selection. Oxford: Oxford
University Press.

Packer, C., & Ruttan, L. (1988). The evolution of cooperative hunting.
American Naturalist, 132, 159–198.

Queller, D. C. (1985). Kinship, reciprocity and synergism in the evolution
of social behavior. Nature, 318(28), 366–367.

Queller, D. C. (1992). Quantitative genetics, inclusive fitness and group
selection. American Naturalist, 139, 540–558.

Rachels, J. (2000). Naturalism. In H. LaFollette (Ed.), The Blackwell
guide to ethical theory (pp. 74–91). Oxford: Blackwell Publishing.

Rachlin, H. (2002). Altruism and selfishness. Behavioral and Brain
Sciences, 25, 239–296.

Raihani, N. J., Pinto, A. I., Grutter, A. S., Wismer, S., & Bshary, R.
(2012). Male cleaner wrasses adjust punishment of female partners
according to the stakes. Proceedings of the Royal Society B, 279,
365–370.

Ramsey, G. (2016). Can altruism be unified? Studies in History and
Philosophy of Science Part C: Studies in History and Philosophy
of Biological and Biomedical Sciences, 56, 32–38.

Rand, D. (2016). Cooperation, fast and slow: Meta-analytic evidence for
a theory of social heuristics and self-interested deliberation.
Psychological Science, 27(9), 1192–1206.

Richerson, P., Baldini, R., Bell, A. V., Demps, K., Frost, K., Hillis, V.,
Mathew, S., Newton, E. K., Naar, N., Newson, L., Ross, C.,
Smaldino, P. E., Waring, T. M., & Zefferman, M. (2016). Cultural
group selection plays an essential role in explaining human cooper-
ation: A sketch of the evidence. Behavioral and Brain Sciences., 39,
e30. https://doi.org/10.1017/S0140525X1400106X.

Rubin, H. (2018). The debate over inclusive fitness as a debate over
methodologies. Philosophy of Science, 85(1), 1–30.

Schroder, W. (2000). Continental ethics. In H. LaFollette (Ed.), The
Blackwell guide to ethical theory (pp. 375–399). Oxford:
Blackwell Publishing.

Schroeder, T. (2004). Three faces of desire. Oxford: Oxford
University Press.

Schulz, A. (2011). Sober & Wilson’s evolutionary arguments for
psychological altruism: A reassessment. Biology and
Philosophy, 26, 251–260.

Schulz, A. (2013). The benefits of rule following: A new account of the
evolution of desires. Studies in History and Philosophy of Science
Part C: Studies in History and Philosophy of Biological and
Biomedical Sciences, 44(4, part a), 595–603.

Schulz, A. (2016). Altruism, egoism, or neither: A cognitive-efficiency-
based evolutionary biological perspective on helping behavior.
Studies in History and Philosophy of Biological and Biomedical
Sciences, 56, 15–23.

Schulz, A. (2017). The evolution of empathy. In H. Maibom (Ed.),
Routledge handbook of the philosophy of empathy (pp. 64–73).
London: Routledge.

Schulz, A. (2018). Efficient cognition: The evolution of representational
decision making. Cambridge, MA: MIT Press.

Skyrms, B. (1996). Evolution and the social contract. Cambridge:
Cambridge University Press.

Skyrms, B. (2004). The stag hunt and the evolution of social structure.
Cambridge: Cambridge University Press.

Soares, M. C., Bshary, R., Fusani, L., Goymann, W., Hau, M.,
Hirschenhauser, K., & Oliveira, R. F. (2010). Hormonal
mechanisms of cooperative behavior. Phil. Trans. R. Soc. B,
365, 2737–2750.

Sober, E. (1999). Psychological egoism. In H. LaFollette (Ed.), The
Blackwell guide to ethical theory (pp. 129–148). Oxford: Blackwell.

Sober, E., & Wilson, D. S. (1998). Unto others: The evolution
and psychology of unselfish behavior. Cambridge, MA:
Harvard University Press.

Sterelny, K. (2012). The evolved apprentice: How evolution made
humans unique. Cambridge, MA: MIT Press.

Evolutionary Psychological Science (2019) 5:58–70

72 Reprinted from the journal1 3

https://doi.org/10.1038/srep31961
https://doi.org/10.1038/srep31961
https://doi.org/10.1017/S0140525X1400106X


Stevens, J. R., & Hauser, M. D. (2004). Why be nice? Psychological
constraints on the evolution of cooperation. Trends in Cognitive
Sciences, 8(2), 60–65.

Stich, S. (2016). Why there might not be an evolutionary explanation for
psychological altruism. Studies in the History and Philosophy of the
Biological and Biomedical Sciences, 56, 3–6.

Stich, S., Doris, J., & Roedder, E. (2010). Altruism. In J. Doris and the
moral psychology research group (Ed.), The Moral Psychology
Handbook (pp. 147–205). Oxford: Oxford University press.

Strassmann, J. E., & Queller, D. C. (2011). Evolution of cooperation and
control of cheating in a social microbe. PNAS, 108, 10855–10862.

Strassmann, J. E., Gilbert, O. M., & Queller, D. C. (2011). Kin discrim-
ination and cooperation in microbes. Annual Review of
Microbiology, 65, 349–367.

Taylor, P. D., & Frank, S. A. (1996). How to make a kin selection model.
Journal of Theoretical Biology, 180, 27–37.

Thomson, E., & Piccinini, G. (2018). Neural representations observed.
Minds and Machines, 28(1), 191–235.

Trivers, R. (1974). Parent-offspring conflict. American Zoologist, 14,
247–262.

van Veelen, M. (2009). Group selection, kin selection, altruism, and co-
operation: When inclusive fitness is right and when it can be wrong.
Journal of Theoretical Biology, 259, 589–600.

West, S. A., Griffin, A. S., & Gardner, A. (2007). Social semantics:
Altruism, cooperation, mutualism, strong reciprocity and group se-
lection. Journal of Evolutionary Biology, 20(2), 415–432.

West, S. A., El Mouden, C., & Gardner, A. (2011). Sixteen common
misconceptions about the evolution of cooperation in humans.
Evolution and Human Behavior, 32(4), 231–262.

Wilson, D. S. (2015). Does altruism exist? Culture, genes, and the wel-
fare of others. New Haven: Yale University Press.

Evolutionary Psychological Science (2019) 5:58–70

73Reprinted from the journal 1 3



ORIGINAL PAPER

A Tale of Two Sample Sources: Do Results from Online Panel Data
and Conventional Data Converge?

Sheryl L. Walter1 & Scott E. Seibert2 & Daniel Goering3
& Ernest H. O’Boyle Jr1

Published online: 21 July 2018
# Springer Science+Business Media, LLC, part of Springer Nature 2018

Abstract
Samples drawn from commercial online panel data (OPD) are becoming more prevalent in applied psychology research, but they
remain controversial due to concerns with data quality. In order to examine the validity of OPD, we conduct meta-analyses of
online panel samples and compare internal reliability estimates for scales and effect size estimates for IV–DVrelations commonly
found in the field with those based on conventionally sourced data. Results based on 90 independent samples and 32,121
participants show OPD has similar psychometric properties and produces criterion validities that generally fall within the
credibility intervals of existingmeta-analytic results from conventionally sourced data.We suggest that, with appropriate caution,
OPD are suitable for many exploratory research questions in the field of applied psychology.
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An Examination of the Convergence of Online
Panel Data and Conventionally Sourced Data

BI have recommended reject on every paper I’ve
reviewed using this technique. I hope that it is a passing
fad, because it is already hurting the integrity of our

journals and quality of our science.^ –Review Board
Member
BThis is a great survey tool! I look forward to seeing
more papers using such a survey technique.^ –Review
Board Member1

We live in turbulent times for survey research methods.
Social scientists in general, and survey researchers in the areas
of applied psychology in particular, are finding it more diffi-
cult to access high-quality survey data. In response, applied
psychology researchers have increasingly turned to commer-
cial firms that recruit pools of potential respondents to partic-
ipate in survey and opinion research, usually for compensa-
tion. Because recruitment and access to subjects is largely
conducted through the internet, data provided by companies
such as MTurk, StudyResponse, and Qualtrics have come to
be known as online panel data (OPD). OPD services typically
recruit a large pool of respondents who agree in advance to
participate in survey studies on a variety of different topics.
Essentially, anyone with internet access can volunteer to be-
come a panel member or Bopt in^ and can choose to participate

1 These quotes are from an open-ended question (BIs there anything else you
wish to say about online panel samples that haven’t been covered in this
survey?^) from an anonymous survey sent to a randomized selection of 500
review board members from Academy of Management Journal, Journal of
Applied Psychology, Journal of Management, Organizational Behavior and
Human Decision Processes, and Personnel Psychology in March 2014.
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in a given task or not. Many online panels provide payment
for participation in the form of cash incentives, gift cards, or
charitable contributions, sometimes as little as $ 0.25 for a
short survey. However, questions exist about the suitability
of OPD for applied psychology research.

Researchers have used OPD in a range of fields since the
1990s (Postoaca, 2006). Goodman and Paolacci (2017) note
that 43% of the behavioral studies published in the Journal of
Consumer Research from June 2015–April 2016 were
conducted onMTurk. As such, much of the research regarding
the reliability of OPD comes from the consumer research field
(e.g., Goodman & Paolacci, 2017; SharpeWessling, Huber, &
Netzer, 2017). The adoption of OPD in applied psychology,
although less pervasive, has grown considerably in the last
5 years. To demonstrate this point, we manually reviewed
the last 10 years of six highly cited applied psychology
journals (i.e., Academy of Management Journal, Journal of
Applied Psychology, Journal of Management, Journal of
Organizational Behavior, Organizational Behavior and
Human Decision Processes, and Personnel Psychology). We
found only 31 samples that used OPD in the 5 years from
2006 through 2010, but 307 samples in the 5 years from
2011 through 2015, an almost tenfold increase. Although we
can glean some insight from the consumer research studies, it
is important to consider the suitability of OPD for empirical
studies explicitly in applied psychology.

Twomain concerns with OPD revolve around the measure-
ment properties of OPD and the characteristics of OPD sam-
ples (Landers & Behrend, 2015; Paolacci, Chandler, &
Ipeirotis, 2010). Regarding measurement properties, the key
question is the extent to which OPD respondents provide data
that is reliable and meaningful. Regarding characteristics of
OPD samples, the key question is how different OPD respon-
dents are from Btypical^ respondents. A number of studies
have examined demographic and employment characteristics
of OPD samples relative to other, more traditional sampling
techniques, such as student or organizational samples
(Behrend, Sharek, Meade, & Wiebe, 2011; Paolacci et al.,
2010; Gosling, Vazire, Srivastava, & John, 2004; Sprouse,
2011). However, this approach has both empirical and con-
ceptual limitations. Demographic comparisons do not address
the extent that constructs’ relationships for OPD samples dif-
fer from conventional applied psychology samples (Shadish,
Cook, & Campbell, 2002). We attempt to address this ques-
tion of generalizability by comparing relations among con-
structs based on OPD with established population estimates
of these same construct relationships.

The Current Study

The purpose of our study is to examine evidence regarding the
ex ten t to wh ich on l ine pane l samples produce

psychometrically sound and criterion-valid research results
in the field of applied psychology. The strategy we adopt is
to identify a set of frequently examined relations in studies
using OPD, including such independent variables as leader-
ship, personality, and affect and their relationship with out-
come variables including job satisfaction, organizational com-
mitment, organizational citizenship, and counterproductive
work behavior. We then conduct a set of meta-analyses on
published and unpublished studies in the field of applied psy-
chology that have used OPD and compare the scale reliabil-
ities and the effect size estimates from these studies with meta-
analytic estimates already established in the existing literature.
If the reliability and effect size estimates based on OPD stud-
ies fall within the credibility intervals provided by established
meta-analyses (based on conventionally sourced data), we in-
fer that OPD is not substantively biased relative to conven-
tional samples currently in use. As described previously,
others have used primary data to examine the demographic
characteristics of OPD as a means of assessing external valid-
ity. This paper is the first to focus directly on the extent to
which observed results using OPD are consistent with popu-
lation estimates in the field. Our strategy, based meta-analytic
estimates, complements previous approaches that are based on
primary data alone.

Theoretical Concerns with Online Panel Data

Landers and Behrend (2015) suggest reviewers often dismiss
OPD as a sample source due to a variety of assumptions that
remain largely untested and perhaps even unstated.
Fortunately, several scholars have expressed their concerns
with OPD explicitly and systematically in published form
(Harms & DeSimone, 2015; McGonagle, 2015; Feitosa,
Joseph, & Newman, 2015). Below, we review issues of exter-
nal validity and internal consistency as they relate to OPD and
develop the research questions of the study.

External Validity and Online Panel Data

Some scholars question the external validity of OPD because
the variety of recruitment methods used result in a
nonprobability respondent population (e.g., Harms &
DeSimone, 2015). This means that the total pool of potential
online respondents is not a representative sample of the US or
world working population, the population to which most ap-
plied psychology researchers at least implicitly wish to gener-
alize (Landers & Behrend, 2015). Indeed, evidence suggests
that OPD samples are more diverse, younger, more educated,
but more poorly paid than the general US population (Paolacci
et al., 2010; Gosling et al., 2004; Sprouse, 2011) and, at the
same time, more diverse, older, and more work experienced
than a typical undergraduate research sample (Behrend et al.,
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2011). However, representative sampling or stratified random
sampling is rarely used in applied behavioral science research,
including applied psychology research (Fisher & Sandell,
2015; Shadish et al., 2002). Rather, samples of convenience
are used, most often employees drawn from a single work
organization. Such samples are unlikely to be representative
of the entire US working population or even less, the world-
wide working population (Highhouse & Gillespie, 2009;
Landers & Behrend, 2015). For example, Bergman and Jean
(2016) showed that, in the aggregate, samples in top I–O
journals over-represent salaried, managerial, professional,
and executive employees and under-represent wage earners,
low- and medium-skilled employees, first-line personnel, and
contract workers, relative to the US and international labor
pool. Does the lack of representative sampling techniques
and the resulting non-representative samples mean that the
vast majority of the survey research in the field of applied
psychology lacks external validity? Not necessarily.

Methodologists have long argued that the importance of
representative sampling depends on the purpose for which
the research sample is drawn (Fisher, 1955; Highhouse &
Gillespie, 2009; Gillespie, Gillespie, Brodke, & Balzer,
2016). For example, public opinion pollsters as well as con-
sumer behavior researchers typically seek to generalize a sam-
ple statistic (e.g., the sample mean) to the larger population in
order to predict the voting or buying behavior of that popula-
tion. They typically rely on representative sampling because a
non-representative sample will lead to an inaccurate point es-
timate of a given attitude or behavior in the general popula-
tion. Applied psychologists, on the other hand, are typically
interested in theoretical generalizability. Theoretical general-
izability concerns the extent to which presumed causal rela-
tionships among constructs can be expected to hold across
other times, settings, or people (Cook & Campbell, 1976;
Sackett & Larson Jr, 1990; Shadish et al., 2002). Sackett and
Larson (Sackett & Larson Jr, 1990) argue that reasonable sac-
rifices of representative sampling are justifiable if the primary
question is whether the presumed causal relationship under
investigation can occur and if the purpose of the study is to
falsify a theory through null hypothesis significance testing,
circumstances that are typical of the applied psychology field.
According to Sackett and Larson Jr (1990), under these cir-
cumstances, the sole criteria for selecting a setting and sample
is that the sample be a relevant sub-group of the general pop-
ulation to which one wishes to generalize.

The logic of theoretical generalizability thus justifies the
use of convenience samples for specific scientific purposes
even when they do not strictly represent the population to
which one wishes to generalize, so long as they may reason-
ably be seen as a sub-population of the larger population
(Sackett & Larson Jr, 1990; Shadish et al., 2002). Several
scholars have in fact argued that OPD are more generalizable
than typical organizational samples precisely because they are

more diverse and because demographic and other characteris-
tics can be screened for in advance to compose samples with
the desired characteristics (Bergman & Jean, 2016; Landers &
Behrend, 2015). However, some scholars suggest that OPD
samples are so different they essentially do not form a sub-
group of the population to which the researcher wishes to
generalize. Demographic and other characteristics are self-
reported and respondents may have financial or other reasons
to provide inaccurate information regarding, for example,
their nationality or employment status (Feitosa et al., 2015;
McGonagle, 2015). Although the typical organizational sam-
ple may not be representative of the working population or
even of the entire organization from which it is drawn
(Bergman & Jean, 2016; Landers & Behrend, 2015), at least
the researcher has some confidence respondents are indeed
employed workers at the organization (McGonagle, 2015).

These authors suggest that OPD samples differ from tradi-
tional samples of convenience on key demographic and em-
ployment characteristics and, further, we can never know for
certain how much they differ due to the potential for false
reporting. However, as our review of the external generaliz-
ability suggests, the critical question is not if samples of con-
venience differ from the general population. Rather, the ques-
tion is whether these differences are substantial enough to
have a systematic influence on the theoretical relationships
of interest to the researcher (Highhouse & Gillespie, 2009;
Gillespie et al., 2016; Sackett & Larson Jr, 1990).
Fortunately, we can compare the effect size estimates pro-
duced by OPD samples with those produced by conventional
data without knowing anything about the underlying charac-
teristics of the samples. Therefore, failure to find substantive
effect size differences suggests, indirectly, that either sample
characteristics do not differ substantially across these two
types of data sources or that they differ on characteristics that
do not have a significant influence on the effect size estimates.

The strategy we use in this paper is based upon compari-
sons of cumulative results using meta-analysis rather than a
single primary sample. We conduct an omnibus test for differ-
ences between OPD and conventionally sourced data,
assessing overall differences in effect size resulting from all
factors that might differ between the two types of data. If OPD
samples do differ from traditional samples used in applied
psychology to such an extent that they do not derive from
the same general population, we should expect to find the
effect size estimates based on studies using OPD to differ
significantly from those using traditional organizational sam-
ples. If we find substantial differences in effect size estimates,
generalization fromOPD samples to the general working pop-
ulation will be unjustified without serious consideration of the
way these characteristics moderate or limit OPD results. If, on
the other hand, we fail to find substantive differences, the field
can be more confident that, although OPD samples may be
different in a variety of ways, they make up a sub-population
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of the full population to which we wish to generalize. We
might then treat them as we would any other sample of con-
venience, as the source of tentative theoretical generalizations
to the broad working population but with observed effects
open to further exploration for moderation in different or less
range restricted samples. This logic leads us to our first re-
search question.

Research question 1: Do relationships among independent
and dependent variables derived from online panel data differ
from the same relationships found in conventionally sourced
data?

Measurement Error and Online Panel Data

The second concern with OPD relates to measurement error.
Measurement error occurs when individuals’ answers are not
accurate or Btrue^ (Dillman, Smyth, & Christian, 2014). One
of the primary reasons measurement error may occur is that
respondents pay little attention to survey items in anonymous
or low-stakes responding situations. Huang, Curran, Keeney,
Poposki, and DeShon (2012) have defined insufficient effort
responding (IER) as a response set in which participants an-
swer survey questions with little motivation to comply with
survey instructions, correctly interpret item content, or pro-
vide accurate responses. The effects of such careless
responding has generally been assumed to be the introduction
of more randommeasurement error and thus weaker observed
relationships with criterion variables (Schmidt & Hunter,
2014; Nunnally, 1978). However, patterned responding (e.g.,
pick 4 for all questions) may inflate internal reliability if scales
items are grouped together and no reverse items are used
(Huang et al., 2012) ormay inflate observed correlations when
the IER response set biases means in the same direction across
multiple variables (Huang, Liu, & Bowling, 2015).
Researchers have suggested a number of techniques for
detecting IER, such as response time, extreme infrequency
or bogus items, and psychometric antonyms (Huang et al.,
2012; Meade & Craig, 2012).

A number of scholars have suggested OPD may be more
prone to IER because respondents have a primarily monetary
motivation for responding (McGonagle, 2015). Further, Bpro-
fessional^ panel members, that is, members who participate in
many surveys or belong to more than one panel, might max-
imize their income by speeding through surveys with little
attention to the accuracy of their responses (Baker et al.,
2010; Smith & Hofma Brown, 2006; Sparrow, 2007). Some
research has examined the motivation of OPD responders and
found that compensation is indeed a primary motivation of
survey participation, but interest in the topic, self-insight,
and altruism are also important motivators (Behrend et al.,
2011; Brüggen, Wetzels, de Ruyter, & Schillewaert, 2011;
Paolacci et al., 2010). Evidence linking frequent participation
in surveys to IER is also weak. For example, Hillygus,

Jackson, and Young (2014) showed that experienced survey
takers complete surveys more quickly, but there was no rela-
tionship between participation frequency and poor
responding. In fact, Hillygus et al. (2014) found less bias in
the frequent responders than in the infrequent survey re-
sponders in the YouGov panel sample they examined relative
to population benchmarks.

Other scholars have used detection techniques to directly
examined IER in OPD sources. While evidence for IER is
present, it is not clear that IER is more prevalent in OPD than
in other types of samples. For example, Harms and DeSimone
(2015) report 9.5% of their sample responded incorrectly to
bogus items inserted in their survey and as much as 35% of
their MTurk sample provided extreme outlier response pat-
terns. However, Ran, Liu, Marchiondo, and Huang (2015)
reported infrequent item responses ranging from 2.5 to
11.2% in four datasets based on MTurk data were similar to
rates found in four of their student samples. Ran et al. (2015)
concluded that OPD and student samples were equally prone
to IER. Likewise, Fleischer, Mead, and Huang (2015) found
15–20% of OPD respondents identified as inattentive, rates
only somewhat higher than student samples (Meade &
Craig, 2012). Fleischer et al. (2015) suggested that features
of some online panel sources, such as MTurk’s respondent
quality ratings function, may render OPD less prone to IER
than traditional samples if used properly.

Finally, researchers have directly examined the quality of
OPD based on psychometric properties. These scholars typi-
cally conclude OPD is at least as high-quality as student and
field samples. For example, Buhrmester, Kwang, and Gosling
(2011) found Cronbach’s alpha and 3-week test–retest reliabil-
ity of OPD to be good to excellent. Likewise, Behrend et al.
(2011) found slightly higher internal consistency estimates in
the OPD than in the student sample they examined. Behrend et
al. (2011) also used item response theory analyses (Meade,
2010) and found minimal difference in the response charac-
teristics of the OPD and student samples. Feitosa et al. (2015)
assessed measurement equivalence (Vandenberg & Lance,
2000) of a measure of Big Five personality on an OPD
(MTurk) sample, a student sample, and an organizational sam-
ple. They used the default settings for MTurk survey data
collection, which includes workers with a 95% approval rate
but no specified geographic origin. They found a lack of mea-
surement equivalence with the student and organizational
samples when using the whole MTurk sample. However, they
found both configural invariance (i.e., the same pattern of
factor loadings across samples) and metric invariance (i.e.,
factor loadings constrained to be equal across samples) when
IP addresses were used to eliminate probable non-native
English-speaking subjects from the MTurk sample. They con-
clude that OPD demonstrates measurement equivalence when
data is collected from countries where English is the native
language.
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Thus, while a number of questions have been raised about
OPD, previous empirical research suggests that the psycho-
metric properties of OPD are not significantly worse than that
of other sample sources. Each of the studies reviewed above is
based on the analysis of primary data. Although meta-analytic
data cannot be used to conduct item-level data quality analy-
ses, it can be used to assess scale-level indicators of the psy-
chometric quality of OPD, such as reliability. Use of meta-
analytic techniques complements the work done with primary
data because it allows us to draw more general conclusions
about OPD. We therefore compare meta-analytically derived
reliabilities based on OPD and traditional data sources in the
literature. If the psychometric properties differ, we can con-
clude that OPD has more measurement error than traditional
samples and researcher should give serious consideration to
the use of IER techniques with such data. If, however, differ-
ences do not emerge, we may conclude that OPD and tradi-
tional samples have similar internal reliabilities.

Research question 2: Do the internal reliability estimates of
samples using online panel sources differ from those of con-
ventionally sourced data?

Methods

Identification of Studies Our meta-analysis included 90 inde-
pendent samples based on online panel data for 32,121 online
panel participants. Of the 90 samples, 54 were published in
academic journals and 36 were from dissertations or samples
that were unpublished. To increase the likelihood of gathering
available studies based on online samples, we first searched
electronic databases (i.e., PsycINFO, Google Scholar, ABI
Inform, and ProQuest Dissertations) for the following key-
words and various combinations thereof: online panel, Study
Response, StudyResponse, MTurk, Mechanical Turk,
Qualtrics Panel, Survey Monkey, Zoomerang, online
respondent, online study, internet sample, internet panel, and
online sample. Combined there were over 25,000 studies that
cited one or more of the search terms as of December 31,
2015. We also conducted a manual search of six top applied
psychology journals that have published OPD (i.e., Academy
of Management Journal, Journal of Applied Psychology,
Journal of Management, Journal of Organizational
Behavior, Organizational Behavior and Human Decision
Processes, and Personnel Psychology) for the years 2006–
2015. Finally, we posted calls for additional in-press or
unpublished articles on two OB/HR listservs, HRDIV_NET
and RMNET; we gathered six additional studies in this way.

Inclusion Criteria Our initial search included over 25,000 total
citations with one or more of the search terms. We were inter-
ested in finding empirical data from an online respondent pool
(e.g., StudyResponse, MTurk, Qualtrics) which had included

a common OB/HR relationship with existing meta-analytic
data that could be used for comparison. Of the total citations
that included one or more of the online panel search terms,
5463 also included mention of at least one key variable of
interest (i.e., either an independent (IV) or dependent variable
(DV) of interest). As our search included information from
several databases, we then searched for any duplicate cita-
tions, which reduced the remaining number to 3158 citations.
We then determined which of these studies included quantita-
tive, statistical data resulting in 838 potential studies
remaining. Of these 838 quantitative studies, only 107
contained a relationship (i.e., IV–DV relationship) of interest
(e.g., conscientiousness to OCB). Many studies using online
panels were experimental in nature and testing a new manip-
ulation or intervention on a DVof interest, and not necessarily
an IV–DV relationship of interest.

Of the 107 studies considered for inclusion, 23 studies
provided data that was not useable for our purposes (see
Appendix 3 for a full list of these studies). The following study
types were excluded: studies which used an online
webhosting service (e.g., Qualtrics) but collected data from a
conventional sample (e.g., employees at a specific company,
k = 10), studies which mixed conventional and OPD samples
together (k = 9), data which used an online panel data that was
designed to be unique to a specific, non-generalizable popu-
lation (e.g., sample drawn from Craigslist in a given area, k =
3), and studies which used online panel participants and ex-
amined relationships of interest but did not report an effect
size (k = 1). Furthermore, if a paper contained multiple stud-
ies, only data from studies using exclusively an OPD sample
were included. The available OPD needed to consist of rela-
tionships that were comparable to existing conventionally
sourced meta-analyses; only those relationships for which
enough OPD studies were available (i.e., k ≥ 3) were analyzed
and compared. We followed Wood’s (2008) detection heuris-
tic to ensure that we did not include any duplicate study
effects.

Following guidelines outlined by Schmidt and Hunter
(2014), we averaged correlations obtained from samples using
multiple measures of the same construct (e.g., OCB) so that
each effect size reflected a unique sample. We corrected the
variance of the averaged effect size using equations provided
by Borenstein, Hedges, Higgins, and Rothstein (2009).
Finally, there were no criteria regarding the publication date
or sample nationality. The nationality of sample participants
was not clearly reported for most of the samples (k = 50). Of
the 40 samples whose participants’ nationality was reported,
most were exclusively from the USA (k = 30). There was one
exclusively Dutch sample. The remaining samples (k = 9)
were of mixed nationalities with participants from the USA
and other countries. Of those nine samples, seven samples
included a majority of US participants and two samples in-
cluded a majority of participants from India. Two members of
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the authorship team coded the studies. These individuals in-
dependently coded a random subset of the studies and the
interrater reliability was high at 99.3% (868 cells/874 cells;
Cohen’s kappa = .986). The discrepancies were resolved
through discussion.

We coded the OPD studies for the type of data pre-
screening and quality checks used by the original authors.
Unfortunately, 34% of the samples provided no information
about pre-screening of participants and 53% provided no in-
formation about data quality checks. Since non-reporting does
not necessarily mean no checks were employed, we deemed
this coding too Bnoisy^ to analyze. Nevertheless, it may be
instructive to know that 30% of the samples reported requiring
participants to have a specific work status (e.g., full time or a
minimum number of hours per week), 27% required other
specific work characteristics (e.g., have a direct supervisor),
and 24% required a specific geographic setting (however, only
16% reported using screening questions to ascertain these par-
ticipant attributes). Further, some type of insufficient effort
responding checks (e.g., bogus items or pattern responding)
was used in almost 35% of the samples. Elimination of sub-
jects for missing data was reported in 27% of the samples.

Selection of Comparison Conventional Meta-analyses To de-
termine whether the OPD population estimate falls within the
80% credibility interval of existing, conventionally sourced
meta-analyses, we created a protocol to identify existing
meta-analytic data to use. The decision rules agreed upon by
the research team prior to one of the researchers searching for
and identifying meta-analyses examining the common OB/
HR relationships of interest are as follows. First, the researcher
found all existing meta-analyses which had data for a given
relationship. Then, if multiple meta-analyses were identified
for a single relationship, the study with the highest k around
which CVs could be constructed was chosen. It was important
to use the point estimate and corresponding CVs with the
highest k to provide the most accurate and reliable population
estimate of conventionally sourced data. Furthermore, since
we are comparing overall effects between OPD and conven-
tional meta-data, the overall effect sizes were used when pos-
sible (i.e., data from Bmain effects^ tables) instead of choosing
effect sizes as part of moderator analyses. Thus, whenever
possible, we compare main effects and corresponding CVs
of conventional meta-data with main effects of OPD. When
applicable, we used weighted averages to calculate an overall
effect size for constructs. We noted instances of this at the
bottom of Table 4 in Appendix 1. Finally, we ensured that
the corrected scores for all meta-analytic results were as com-
parable as possible. All but one of the meta-analyses corrected
for reliability in the independent and dependent variables and
made no other corrections. One conventional meta-analysis
(Chiaburu, Oh, Berry, Li, & Gardner, 2011) also corrected
for range restriction in the predictor (personality) values using

the estimated range restriction ration (ux) from Schmidt,
Shaffer, & Oh, 2008

Meta-analytic Techniques We used Schmidt and Hunter
(2014) psychometric meta-analysis for analyzing the effect
sizes of the OPD correlational relations. We performed the
calculations using metatfor in R (Viechtbauer, 2010). To en-
sure that the OPD true score calculations were as comparable
as possible, we corrected for reliability in the independent and
dependent variables for all of our analyses. For those data
missing reliability information, we used artifact distributions
(Schmidt & Hunter, 2014). Additionally, we used the ux
values from Schmidt et al. (2008) to correct for direct range
restriction in the personality values when calculating the true
score values between the Big Five personality traits and OCB
(to be comparable with Chiaburu et al., 2011). The ux values
used were as follows: conscientiousness .92, agreeableness
.91, neuroticisim .91, extraversion .92, and openness to expe-
rience .91.

To compare scale reliabilities, we used reliability generali-
zation, a framework developed by Vacha-Haase (1998) based
on the concept of validity generalization, as a means to amal-
gamate the variability in reliability estimates that occurs across
measurements. The goal of reliability generalization is similar
to that of a traditional meta-analysis: to obtain a weighted
mean alpha and estimate the degree of variability in alpha
across different measurements and samples. Consistent with
best practices (Botella, Suero, & Gambara, 2010), we
performed all calculations on non-transformed estimates of
alpha. We weighted the alphas by their inverse variance. We
calculated the variance using derivations of the SE of alpha as
explained by Duhachek, Coughlan, and Iacobucci (2005).

Moderator Analysis Although the primary purpose of this re-
search study was to compare the effects of OPD to those from
conventional data sources, we performed some supplementary
analyses to examine potential moderators that may influence
the OPD effect sizes. We examined three potential modera-
tors: publication status, OPD source, and publication date.
Regarding publication status, it is likely that reviewers have
more closely scrutinized data from published studies and
therefore these data have undergone more data cleaning and
integrity checks than data in unpublished studies. These addi-
tional integrity checks may moderate the examined relation-
ships. Regarding OPD source, subjects from MTurk often
have lower compensation rates than other paid OPD sources,
such as StudyResponse or Qualtrics. Therefore, MTurk re-
spondents may have systematic differences from the other
OPD sources due to the lower compensation (e.g., they may
speed through the survey randomly selecting choices which
may attenuate relationships). Finally, it may be possible that
the nature of OPD respondents has changed over time, as
OPD has become more popular. Therefore, the data when
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OPD was collected may moderate relationships. We used the
metafor program in R (Viechtbauer, 2010) with restricted
maximum-likelihood estimation to examine whether or not
these three moderators influenced the OPD relationships.
For publication status and OPD source, we examined relation-
ships where we had at least three studies in each group. For
publication date, we performed the moderator analysis when
there was at least one study published in three different years.

Results

Research Question 1: External Validity

Our first research question was whether relationships among
variables derived from online panels differ from convention-
ally sourced data.We present the meta-analytic estimates from
OPD samples in Table 1 and graphically in Fig. 1. We com-
pare the results from the OPD meta-analysis to the meta-
analytic estimates that we gathered from the existing literature,
which we present in Table 4. Recall that our research question
asks if ρ-OPD, the population estimate of the size of a given
relationship based upon studies using online panel data, falls
within the 80% credibility interval of the population estimate
based on the conventionally sourced data. We found that 86%
(37/43) of the IV-DV relationships fell within the 80% credi-
bility intervals of conventionally sourced data.2

Each of the relationships that fall outside the credibility
interval tend to be stronger for the OPD sources than for the
conventional sources, whether more positive or more nega-
tive. Three of the five relationships that were outside the cred-
ibility interval involved turnover intentions. The relationship
between positive leadership and turnover intentions was more
negative for OPD (ρ = − .50 than in conventional samples
(80% CV − .40, − .06). The relationship between conscien-
tiousness and turnover intentions was also more strongly neg-
ative for OPD (ρ = − .29) than in conventional samples (80%
CV − .24, − .08). Finally, the relationship between openness to
experience and turnover intentions was consistently negative
for OPD (ρ = − .17; 80% CV − .28, − .07), whereas there was
a less consistent relationship in the conventional samples
(80% CV − .15, .17).

We also examined the confidence intervals to note any
pattern of significant differences in the OPD versus conven-
tional superpopulation effect sizes. Confidence intervals were

reported in the conventional meta-analyses for 29 of the effect
sizes (not all conventional meta-analyses reported confidence
intervals). We found that ρ-OPD was within the 95% confi-
dence interval of the conventional meta-analytic effect size
in 10 of the cases, was outside the upper bound of the confi-
dence interval in nine of the cases, and was outside the lower
bound of the confidence interval in 10 of the cases. Of the 19
effect sizes that fell outside the confidence interval (either
upper or lower bounds), 11 of the OPD effect sizes were
stronger than the conventional effect sizes and eight of the
OPD effect sizes were weaker than the conventional effect
sizes. These results suggest that there is no systematic differ-
ence between the OPD effect sizes and the conventional effect
sizes. This is not to say that there are not differences, rather the
differences do not seem to follow any interpretable pattern. As
a final check of the confidence intervals, we examined wheth-
er or not the 95% confidence interval from the OPD meta-
analysis overlapped with the 95% confidence interval from
the conventional meta-analyses. There were three cases where
the confidence interval did not overlap: conscientiousness-
turnover intentions, openness to experience-turnover inten-
tions, and negative affect-CWB.

Moderator Results

We examined three potential moderators that may influence
the OPD relationships of interest: publication status, OPD
source, and publication date. Although a few differences
emerged, these differences were generally small and no sys-
tematic pattern of differences emerged. Publication status
(published versus non-published) moderated only three of
the 18 relationships that we examined (neuroticism-job satis-
faction, neuroticism-CWB, and negative affect-CWB). Two
of the three relationships were attenuated by publication status
(negative affect-CWBwas strengthened). Source (MTurk ver-
sus other) moderated two of the 19 relationships that we were
examined (conscientiousness-job satisfaction and negative af-
fect-CWB). One of the two relationships was attenuated by
source (negative affect-CWBwas strengthened). Finally, pub-
lication date moderated four of the 39 relationships examined
(extraversion-turnover intentions, extraversion-CWB,
openness-job satisfaction, and negative affect-turnover inten-
tions). One of the four relationships was attenuated by date
(the relationship between openness and job satisfaction was
weaker as the publication date increased). Because of the null
findings, the results of these analyses are not included in the
manuscript but are available from the first author upon
request.

Research Question 2: Reliability Generalization

Our second research question asked whether the internal reli-
ability estimates from online panel sources differ from those

2 Although the primary purpose of this research was to examine online panel
data as a whole, there may be interest in examining differences between
MTurk and other online panel sources (such as StudyResponse and
Qualtrics). Therefore, we performed supplemental analysis for relationships
where there were a minimum of three MTurk samples and three samples from
other online panel sources. These results are not substantially different as 80%
of the MTurk relationships and 88% of the Qualtrics/StudyResopnse/
Zoomerang relationships were within the 80% credibility interval of the con-
ventional meta-analyses. Results are presented in Table 5.
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Table 1 Results for meta-analysis of online panel samples

Relationship k N r SDr ρ SDρ 80% CV 95% CI % Var

Positive leadership

Job satisfactiona 15 6943 .52 .10 .59 .11 .45, .72 .51, .66 12

Org Commitmenta 10 3495 .46 .07 .52 .08 .41, .63 .45, .59 25

Turnover intentionsb 7 3990 − .46 .06 − .50 .05 − .57, − .43 − .56, − .44 34

CWB 7 3265 − .14 .09 − .16 .10 − .29, − .03 − .28, − .04 25

Abusive supervision

Job satisfactionb 5 2626 − .45 .16 − .49 .18 − .71, − .26 − .72, − .26 6

Org Commitment 3 598 − .21 .00 − .22 .00 − .22, − .22 − .31, − .14 100

CWBa 13 6426 .40 .13 .45 .13 .28, .62 .35, .56 9.5

Agreeableness

Job satisfactiona, b 7 2274 .32 .11 .38 .15 .19, .57 .25, .51 15

Org Commitment 3 755 .25 .00 .32 .00 .32, .32 .23, .41 100

Turnover intentions 5 1331 − .22 .00 − .26 .02 − .28, − .24 − .32, − .20 96

OCB 6 3773 .22 .12 .27 .15 .08, .46 .14, .39 10

CWB 8 3931 − .29 .11 − .35 .12 − .51, − .20 − .45, − .25 15

Conscientiousness

Job satisfactiona 10 2932 .34 .11 .40 .14 .21, .58 .29, .50 16

Org Commitment 5 1186 .19 .00 .23 .00 .23, .23 .17, .30 100

Turnover intentionsa, b 6 1568 − .24 .06 − .29 .01 − .31, − .28 − .35, − .23 97

OCB 9 4517 .21 .12 .26 .14 .08, .43 .16, .36 13

CWB 11 4637 − .27 .25 − .32 .30 − .71, .06 − .53, − .12 3

Extraversion

Job satisfactiona 8 2468 .28 .11 .33 .15 .14, .51 .21, .44 16

Org Commitment 4 959 .25 .02 .31 .01 .30, .32 .23, .38 99

Turnover intentions 5 1331 − .10 .06 − .11 .08 − .21, − .01 − .21, − .01 46

OCB 6 3389 .20 .05 .24 .07 .14, .33 .16, .31 33

CWB 4 2129 .13 .12 .14 .15 − .05, .33 − .03, .32 11

Neuroticism

Job satisfactiona 9 2695 − .30 .11 − .35 .15 − .54, − .17 − .47, − .24 16

Turnover intentions 5 1331 .19 .09 .21 .11 .07, .36 .09, .34 29

OCBa 7 3479 − .13 .09 − .16 .1 − .30, − .03 − .26, − .07 22

CWB 8 2930 .12 .11 .15 .13 − .02, .31 .03, .26 19

Openness to Experience

Job satisfaction 6 2035 .22 .09 .27 .11 .13, .41 .16, .38 26

Org Commitment 3 755 .08 .04 .09 .07 .00, .19 − .03, .22 58

Turnover intentionsb 4 1092 − .14 .08 − .17 .08 − .28, − .07 − .29, − .06 47

OCB 4 2559 .23 .12 .28 .14 .10, .46 .13, .43 10

CWBb 4 2250 − .16 .11 − .20 .11 − .34, − .06 − .33, − .07 18

Positive affect

Job satisfactiona 8 3350 .36 .12 .40 .12 .24, .56 .30, .50 13

Org Commitment 3 1429 .19 .10 .20 .11 .06, .34 .05, .36 19

Turnover Intentions 4 1053 − .28 .08 − .31 .09 − .43, − .2 − .43, − .19 35

CWB 4 1225 .01 .10 .02 .11 − .12, .16 − .14, .18 32

Negative affect

Job satisfactiona 18 6036 − .26 .09 − .29 .11 − .42, − .15 − .35, − .22 23

Org Commitmenta 9 2787 − .21 .08 − .23 .09 − .34, − .11 − .31, − .14 32

Turnover intentionsa 10 2969 .34 .06 .39 .07 .31, .47 .33, .45 44

OCB 5 2042 − .09 .1 − .11 .11 − .25, .02 − .23, .01 24

CWBa 21 8192 .40 .11 .46 .10 .32, .59 .39, .52 18
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found in conventionally sourced data. The results for the reli-
ability generalization are presented in Table 2 and, graphically,
in Fig. 2. Here, we compare the results of the reliability gen-
eralization analysis using OPD sources to a comprehensive
reliability generalization study conducted by Greco,
O’Boyle, Cockburn, and Yuan (2015). We were able to com-
pare the reliability point estimate of 12 constructs from the
Greco et al. (2015) analysis to reliability generalization using
the OPD sources. All 12 point estimates from the OPD anal-
ysis fell within the 80% credibility estimate from the larger
reliability generalization study. These results suggest that the
internal consistency of scales with OPD samples is similar to
that of conventional sample sources.

Discussion

Online panel sources are increasingly being used to compose
research samples in the field of applied psychology. The pur-
pose of our research was to examine the external validity and
measurement properties of OPD. We used meta-analytic tech-
niques to aggregate the published and unpublished online sur-
vey data and compare the psychometric properties and crite-
rion validity of this data to that found in conventional data
sources. Our reliability generalization analyses showed that
100% (12 of 12) of the reliability generalization estimates
from OPD samples were within the 80% credibility values
of the reliability estimates based on conventional samples
(Greco et al., 2015). Based on both the primary data analyses
reported in previous work and our analyses using aggregate
data reported here, it appears that OPD does not systematically
affect internal consistency in applied psychology research.

Little previous research has examined the criterion validity
of OPD in the field of applied psychology. To test external
validity, we calculated meta-analytic effect size estimates for
43 IV–DV relations frequently found in OPD and compared
them to these same relations based on conventional data. The

OPDpopulation estimate fell within the 80% credibility interval
established in previous meta-analyses based on conventional
data 86% of the time, suggesting differences between OPD
and conventional data do not exceed chance. Thus, OPD ap-
pears to provide effect size estimates that do not differ from
conventional data in the field. Together, our examination of
the internal and external validity of data provided by online
panel sources suggests such data as appropriate as other sam-
ples of convenience used in the field of applied psychology. As
with all convenience samples, it important to be able to justify
that the sample source is appropriate for addressing the
hypotheses/research questions. For example, it would be diffi-
cult to justify MTurk as a sample source for a study on CEOs.

Theoretical Implications

It is important to understand thepurposes forwhichOPDisor
is not appropriate. OPD, like the vast majority of samples
used in applied psychology, provides a convenience sample
in the sense that it is not necessarily a representative sample
of the US or world working population. It is not appropriate
to generalize sample statistics, such as a mean, to a popula-
tion when using a non-representative samples. However,
point estimates are rarely the focus of research in the applied
psychology field, which tends to focus muchmore on causal
relations among constructs and rely on the concept of theo-
retical generalizability. According to generalizability theory
(Sackett & Larson Jr, 1990), samples of convenience are
appropriate when one wishes to generalize presumed causal
relationships among constructs to a broader population and if
the convenience sample is reasonably similar to the popula-
tion to which one wishes to generalize. For such purposes, a
completely randomor stratified randomsampling of the pop-
ulation is not necessary. Rather, one can make a strong case
for generalizability if the convenience sample is reasonably
similar to the larger population, for example, if the conve-
nience sample is a subsample of the population. Some

Table 1 (continued)

Relationship k N r SDr ρ SDρ 80% CV 95% CI % Var

Justice

Job satisfaction 6 2927 .58 .17 .66 .18 .42, .89 .49, .82 3

Org Commitment 5 2128 .57 .10 .63 .12 .47, .78 .50, .75 9

CWBa 14 4976 − .19 .11 − .21 .13 − .37, − .05 − .29, − .14 18

k number of statistically independent samples; N total sample size; r sample size-weighted mean observed (uncorrected) correlation; SDr sample size-
weighted observed standard deviation of correlations; ρ mean true score correlation corrected for unreliability (using local coefficients alpha for both
variables); SDρ standard deviation of corrected correlations; 80% CV 80% credibility interval; 95% CI 95% confidence interval; % Var percentage of
variance attributable to statistical artifacts; CWB counterproductive work behaviors, OCB organization citizenship behavior; Org Commitment organi-
zational commitment
a Relationship examined in supplemental analysis
b OPD point estimate (ρ) falls outside 80% CVs of existing meta-analyses

J Bus Psychol (2019) 34:425–452

83Reprinted from the journal 1 3



authors (Harms & DeSimone, 2015) have suggested that
OPD respondents may not be truthful about their demo-
graphic or employment characteristics but may be so differ-
ent as to preclude generalization to the broad working popu-
lation. If this is so, our approach cannot tell us exactly what
demographic and work experience characteristics OPD re-
spondents possess, but our results do show that OPD data

demonstrate psychometric properties and criterion validities
that are not meaningfully different from conventional field
data. Thus, even if OPD samples differ from organizational
samples on a number of attributes, these differences do not
seem to have a systematic influence on the theoretical rela-
tionships we examined. This strongly suggests that the OPD
samples are reasonably similar to other samples typically
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Comparison of OPD Point Estimates and 80% CVs to Conventionally Sourced Data

Fig. 1 Relationship number is on the x-axis; magnitude of correlation
(from − 1 to 1) is on the y-axis. The OPD point estimate (ρ) is
designated with a circle and the 80% CVs are indicated with bold error
bars; the point estimate (ρ) from existing meta-analyses is designatedwith
a triangle and 80% CVs are indicated with thing error bars. The order of
relationships follows the same order found in Table 4 in Appendix 1 and
corresponds to the following number as shown on the x-axis: (1) positive
leadership and job satisfaction (DeGroot, Kiker, & Cross, 2000), (2)
positive leadership and organizational commitment (Jackson, Meyer, &
Wang, 2013), (3) positive leadership and turnover intentions (Griffeth,
Hom, &Gaertner, 2000), (4) positive leadership and CWB (Hershcovis et
al., 2007), (5) abusive supervision and job satisfaction (Mackey et al.,
2015), (6) abusive supervision and organizational commitment (Mackey
et al., 2015), (7) abusive supervision and CWB (Mackey et al., 2015), (8)
agreeableness and job satisfaction (Judge, Heller, & Mount, 2002), (9)
agreeableness and organizational commitment (Choi et al., 2015), (10)
agreeableness and turnover intentions (Zimmerman, 2008), (11)
agreeableness and OCB (Chiaburu et al., 2011), (12) agreeableness and
CWB (Berry, Ones, & Sackett, 2007), (13) conscientiousness and job
satisfaction (Judge et al., 2002), (14) conscientiousness and
organizational commitment (Choi et al., 2015), (15) conscientiousness
and turnover intentions (Zimmerman, 2008), (16) conscientiousness and
OCB (Chiaburu et al., 2011), (17) conscientiousness and CWB (Berry et
al., 2007), (18) extraversion and job satisfaction (Judge et al., 2002), (19)

extraversion and organizational commitment (Choi et al., 2015), (20)
extraversion and turnover intentions (Zimmerman, 2008), (21)
extraversion and OCB (Chiaburu et al., 2011), (22) extraversion and
CWB (Berry et al., 2007), (23) neuroticism and job satisfaction (Judge
et al., 2002), (24) neuroticism and turnover intentions (Zimmerman,
2008), (25) neuroticism and OCB (Chiaburu et al., 2011), (26)
neuroticism and CWB (Berry et al., 2007), (27) openness to experience
and job satisfaction (Judge et al., 2002), (28) openness to experience and
organizational commitment (Choi et al., 2015), (29) openness to
experience and turnover intentions (Zimmerman, 2008), (30) openness
to experience and OCB (Chiaburu et al., 2011), (31) openness to
experience and CWB (Berry et al., 2007), (32) positive affect and job
satisfaction (Thoresen, Kaplan, Barsky, Warren, & de Chermont, 2003),
(33) positive affect and organizational commitment (Thoresen et al.,
2003), (34) positive affect and turnover intentions (Thoresen et al.,
2003), (35) positive affect and CWB (Cochran, 2014), (36) negative
affect and job satisfaction (Thoresen et al., 2003), (37) negative affect
and organizational commitment (Thoresen et al., 2003), (38) negative
affect and turnover intentions (Thoresen et al., 2003), (39) negative
affect and OCB (Dalal, 2005), (40) negative affect and CWB (Cochran,
2014), (41) justice and job satisfaction (Colquitt, Conlon,Wesson, Porter, &
Ng, 2001), (42) justice and organizational commitment (Colquitt et al.,
2001), (43) justice and CWB (Cochran, 2014)
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Table 2 Comparison of scale
reliabilities for OPD and
conventionally sourced samples

Construct OPD Conventionally sourced samples

k N α 80% CV k N α 80%CV

Abusive supervision 14 6811 .95 0.94, 0.96 – – – –

Agreeableness 13 5340 .71 0.68, 0.86 206 108,783 .77 .65, .89

Conscientiousness 20 6908 .75 0.71, 0.89 235 102,227 .81 .73, .89

Counterproductive work behaviors 45 17,240 .84 0.83, 0.93 207 50,852 .87 .81, .93

Extraversion 12 4204 .76 0.71, 0.87 164 103,920 .81 .71, .91

Job satisfaction 41 15,378 .89 0.84, 0.94 139 64,207 .84 .76, .92

Justice 18 6791 .91 0.87, 0.95 84 47,912 .88 .82, .94

Leadership 21 8514 .90 0.86, 0.94 35 9888 .89 .84, .94

Negative affect 34 12,350 .89 0.88, 0.94 – – – –

Neuroticism 14 4611 .75 0.70, 0.88 199 109,536 .83 .74, .92

Openness to experience 9 3540 .65 0.63, 0.81 165 100,958 .76 .65, .87

Organizational citizenship
behaviors

10 4738 .79 0.78, 0.88 48 17,327 .85 .79, .91

Organizational commitment 22 7010 .86 0.85, 0.93 79 36,577 .85 .79, .91

Positive affect 11 4231 .92 0.92, 0.94 – – – –

Turnover intentions 16 6242 .89 0.85, 0.93 44 30,067 .82 .75, .89

Comparison study was Greco et al. (2015)

k number of statistically independent samples; N total sample size; α internal reliability weighted by inverse of
squared standard error; 80% CV 80% credibility value

Fig. 2 Comparison of reliability generalization using OPD studies versus
the reliability generalization information from published management
studies. The reliability generalization estimate from the OPD studies is
designated with a circle; the 80% CVs from the Greco et al. (2015)
reliability generalization are indicated with error bars. The scales
represented in the figure are as follows: (1) abusive supervision, (2)

agreeableness, (3) conscientiousness, (4) counterproductive work
behaviors, (5) extraversion, (6) job satisfaction, (7) justice, (8)
leadership, (9) negative affect, (10) neuroticism, (11) openness to
experience, (12) organizational citizenship behaviors, (13)
organizational commitment, (14) positive affect, and (15) turnover
intentions
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used in the field and thus make up an appropriate conve-
nience sample.

Practical Implications

Our results and review of the literature onOPD yield a number
of practical implications for scholars seeking to use OPD in
their research beyond the theoretical considerations discussed
above. Although we coded OPD studies for the types of re-
spondent screening and data cleaning procedures used,
reporting was inconsistent and incomplete, so we could not
determine exactly which procedures were used or what effect
each data handling technique might have on the quality of the
data. It is important to note that some data screening proce-
dures were used in the majority of the studies that make up our
OPD meta-analyses. Therefore, until we can gather more ac-
curate information regarding exactly which screening tech-
niques are used, the conservative approach is to recommend
a relatively comprehensive list of the screening procedures we
found in the OPD-based studies. Table 3 provides a summary
of best practices for data handling derived from the literature
and the techniques already used with OPD in the field (see
also DeSimone, Harms, & DeSimone, 2015). Overall, we rec-
ommend researchers carefully consider the purposes of their
study, the population sampling frame, the incentives they use
to select and motivate respondents, and the data screening
procedures they use to eliminate poor responders. Further,
we strongly suggest expressly detailing these procedures in
the methods section of the article. Future research should de-
termine which of these procedures are effective.

OPD may not be appropriate if a researcher is theorizing is
about specific contextual processes (e.g., information

processing) or is concerned with a specific group of people
(e.g., CEOs) since the convenience sample may not experi-
ence the type of contextual influences and may not make up a
subsample of the desired population. Bergman and Jean
(2016) go further to suggest that unrepresentative samples
may lead scholars to overlook important workplace phenom-
enon that exist only in specific subgroups, such as food insuf-
ficiency or economic tenuousness. However, others have sug-
gested that OPD sources can be of great utility precisely be-
cause they are more diverse and provide access to under-
represented populations (Smith, Sabat, Martinez, Weaver, &
Xu, 2015). Researchers should always be able to justify the
appropriateness of the sample (source) for addressing their
specific hypotheses.

Limitations and Future Research

This study, based as it is on meta-analytic techniques, has
limitations common to meta-analysis. First, because the use
of online panels is relatively recent in the field, the number of
relationships examined and the number of studies in each
meta-analysis is limited. Although we include personality,
work attitudes, and leader behavior as independent variables
and attitudes, behavioral intentions, and employee behavior as
dependent variables, future research might extend our results
to a broader range of IV–DV relations. However, the consis-
tent nature of our results leads us to expect similar outcomes
with other constructs. Second, the small number of studies for
each effect size estimate restricts our ability to conduct mod-
eration analyses by OPD source. Examining our data by OPD
service source revealed no substantive differences, but future

Table 3 Recommendations when
using online panel data Assess suitability of OPD for project Consider scientific purpose of data collection and appropriateness

of OPD for purpose (Highhouse & Gillespie, 2009).

Specify a sampling frame and desired sample attributes in
advance (Dillman et al., 2014).

Select for desired sample attributes Select respondents based on self-identified attributes
and\or IP addresses (Feitosa et al., 2015).

Use a screening survey to select respondents by attributes without
specifying desired attributes in advance (McGonagle, 2015).

Deal with non-independence issue Use procedures that track IDs to assure only one survey is completed
per responder (Mason & Suri, 2012).

Discard the first 150 respondents to eliminate professional
responders (Harms & DeSimone, 2015).

Ensure high-quality responding Select respondents with high-quality ratings if service does not
do so already (Mason & Suri, 2012).

Calibrate compensation to motivate but not over-motivate responders
based on norms for the OPD source (Buhrmester et al., 2011).

Warn respondents that there will be quality checks and/or payment
is contingent on quality responding (Paolacci & Chandler, 2014).

Use established missing data and IER checks to ensure
high-quality data (Huang et al., 2012).
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research based on a greater number of studies could explore
this potential moderation with more statistical confidence.

Incomplete reporting in the primary studies regarding the
way data were collected limited our ability to explore the extent
to which data screening and cleaning might improve data qual-
ity. Our results suggest that the data handling procedures cur-
rently used in the field are adequate, since the OPD and con-
ventional data do converge, but a more systematic understand-
ing of these factors might make data collection smoother and
more cost effective. Further research might also focus on the
techniques and practices that the online panel firms themselves
use to develop and maintain high-quality survey respondents,
including the forms of compensation, identification protocols,
and quality feedback from end users (Callegaro, Villar, Yeager,
& Krosnick, 2014). Online panel participants and online panel
service practicesmay change at any time, so continued attention
to OPD quality issues is warranted.

A third limitation is that some of the more recent meta-
analyses that we used to establish the 80% CV for conven-
tional data themselves include a small number of OPD
samples. We examined each of the conventional meta-
analyses for studies that used OPD samples and found

slight overlap. The Choi, Oh, and Colbert (2015) and
Chiaburu et al. (2011) meta-analysis contained one study
that used OPD. The Mackey, Frieder, Brees, and Martinko
(2015) meta-analyses contained five studies that used
OPD. We chose to use the existing meta-analyses to repre-
sent the established true score estimates in the field be-
cause the small number of OPD samples is unlikely to have
much influence and because the number of judgment calls
necessary to update all of these meta-analyses would inev-
itably raise questions of their own.

A final limitation is that the majority of the OPD sources
used in this study were from USA-based companies (MTurk,
StudyResponse, Qualtrics). Due to differences in labor mar-
kets, social welfare, the culture of employee-employer rela-
tions, and other cultural differences, these results may not
generalize to OPD from other countries.

As these future research ideas suggest, there is much more
we might want to know about the nature of online panel sam-
ples and services. However, our results support a growing
body of evidence that online panels can provide data that are
appropriate to test some hypotheses about the general popula-
tion within field of applied psychology.

Table 4 Results from existing meta-analyses using conventionally sourced data

Relationship k N r SDr ρ SDρ 80% CV 95% CI Meta-analysis

Positive leadership
Job satisfaction 14 3832 .70 .19 .77 .19 .53, 1.00 .36, 1.00 DeGroot et al., 2000
Org Commitment 116 39,211 – – .45 .11 .31, .59 .43, .47 Jackson et al., 2013
Turnover intentions 3 161 − .21 – − .23 .13 − .40, − .06 − .48, .02 Griffeth et al., 2000
CWBa 3 1215 – – − .21 .12 − .37, − .05 – Hershcovis et al., 2007i

Abusive supervision
Job satisfaction 17 6560 − .31 .08 − .34 .09 − .45, − .23 – Mackey et al., 2015
Org Commitment 9 2758 − .23 .04 − .26 .04 − .31, − .21 – Mackey et al., 2015
CWBb 13 3726 .34 .11 .39 .10 .23, .55 – Mackey et al., 2015

Agreeableness
Job satisfaction 38 11,856 .13 – .17 .16 − .03, .37 – Judge et al., 2002
Org Commitment 29 9283 .24 .13 .31 .14 .13, .48 .25, .36 Choi et al., 2015
Turnover intentions 10 3527 − .10 – − .13 .11 − .27, .01 − .21, − .05 Zimmerman, 2008
OCB 40 15,563 .28 .13 .39 .17 .17, .60 .33, .44 Chiaburu et al., 2011
CWBc 8 2934 − .31 .10 − .39 .11 − .54, − .25 – Berry et al., 2007

Conscientiousness
Job satisfaction 79 21,719 .20 – .26 .22 − .02, .55 – Judge et al., 2002
Org Commitment 38 11,041 .20 .15 .24 .17 .03, .46 .19, .30 Choi et al., 2015
Turnover intentions 13 4315 − .12 – − .16 .07 − .24, − .08 − .21, − .11 Zimmerman, 2008
OCB 59 19,845 .24 .15 .34 .196 .09, .59 .29, .39 Chiaburu et al., 2011
CWBd 8 2934 − .26 .13 − .32 .15 − .50, − .13 – Berry et al., 2007

Extraversion
Job satisfaction 75 20,184 .19 – .25 .15 .06, .45 – Judge et al., 2002
Org Commitment 26 7996 .23 .08 .28 .07 .19, .37 .25, .32 Choi et al., 2015
Turnover intentions 25 7231 − .10 – − .12 .09 − .19, .01 − .15, − .03 Zimmerman, 2008
OCB 35 14,945 .25 .12 .34 .14 .15, .52 .29, .39 Chiaburu et al., 2011
CWBe 5 1836 − .02 .12 − .03 .14 − .20, .15 – Berry et al., 2007

Neuroticism
Job Satisfaction 92 24,527 − .27 – − .29 .16 − .50, − .08 – Judge et al., 2002
Turnover intentions 41 15,075 .23 – .29 .11 .15, .42 .25, .33 Zimmerman, 2008j

OCB 35 15,232 − .17 .12 − .23 .15 − .42, − .04 − .28, − .18 Chiaburu et al., 2011 j
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Table 4 (continued)

Relationship k N r SDr ρ SDρ 80% CV 95% CI Meta-analysis

CWBf 7 2318 .20 .11 .24 .12 .08, .39 – Berry et al., 2007 j

Openness to Experience
Job satisfaction 50 15,196 .01 – .02 .21 − .26, .29 – Judge et al., 2002
Org Commitment 25 7797 .07 .15 .09 .18 − .13, .32 .05, .17 Choi et al., 2015
Turnover intentions 12 3730 .01 – .01 .13 − .15, .17 .00, .03 Zimmerman, 2008
OCB 31 13,580 .23 .11 .32 .14 .14, .50 .27, .37 Chiaburu et al., 2011
CWBg 5 1772 − .05 .06 − .07 .05 − .13, − .01 – Berry et al., 2007

Positive affect
Job satisfaction 79 23,419 .28 – .34 .16 .14, .54 .30, .38 Thoresen et al., 2003
Org Commitment 15 4873 .28 – .35 .18 .12, .58 .25, .45 Thoresen et al., 2003
Turnover intentions 18 5327 − .14 – − .17 .15 − .36, .02 − .25, − .09 Thoresen et al., 2003
CWB 15 3590 − .16 – − .19 .22 − .47, .08 − .25, − .06 Cochran, 2014

Negative affect
Job satisfaction 176 59,735 − .28 – − .34 .13 − .50, − .17 − .36, − .32 Thoresen et al., 2003
Org Commitment 27 8040 − .21 – − .27 .18 − .57, − .04 − .32, − .22 Thoresen et al., 2003
Turnover intentions 35 8671 .24 – .28 .18 .05, .51 .22, .35 Thoresen et al., 2003
OCB 10 2792 − .11 .12 − .13 .14 − .31, .06 − .22, − .03 Dalal, 2005k

CWB 52 11,818 .24 – .30 .60 − .47, 1.00 .11, .37 Cochran, 2014
Justiceh

Job satisfaction 40 31,774 .51 – .62 .18 .39, .85 .46, .56 Colquitt et al., 2001
Org Commitment 53 33,455 .48 – .57 .18 .33, .81 .44, .52 Colquitt et al., 2001
CWB 29 9823 − .20 – − .23 .25 − .55, .09 − .28, − .12 Cochran, 2014

k number of statistically independent samples; N total sample size; r sample size-weighted mean observed (uncorrected) correlation; SDr sample size-
weighted observed standard deviation of correlations; ρ mean true score correlation corrected for unreliability (using local coefficients alpha for both
variables); SDρ standard deviation of corrected correlations; 80%CV 80% credibility interval; 95%CI 95% confidence interval;CWB counterproductive
work behaviors, OCB organization citizenship behavior; Org Commitment organizational commitment
a It was assumed that the confidence interval reported in the tables of this article were the 80% credibility intervals, the sample size weighted average of
interpersonal deviance (k = 5, N = 1339), organizational deviance (k = 4, N = 1215), and combined measure (k = 3, N = 1252), was used to calculate ρ,
composite sd formula was used to calculate SDρ, and 80% CV, lower of three values is reported as k and N
b Sample size weighted average of interpersonal deviance (k = 13, N = 3726) and organizational deviance (k = 22, N = 7761) was used to calculate r and
ρ, composite sd formula was used to calculate SDr, SDρ, and 80% CV, lower of two values is reported as k and N
c Sample size weighted average of CWB-I (k = 10,N = 3336) andOCB-O (k = 8, N = 2934) was used to calculate r and ρ, composite sd formula was used
to calculate SDr, SDρ, and 80% CV, lower of two values is reported as k and N
d Sample size weighted average of CWB-I (k = 11,N = 3458) and OCB-O (k = 8,N = 2934) was used to calculate r and ρ, composite sd formula was used
to calculate SDr, SDρ, and 80% CV, lower of two values is reported as k and N
e Sample size weighted average of CWB-I (k = 10,N = 2842) andOCB-O (k = 7,N = 2300) was used to calculate r and ρ, composite sd formula was used
to calculate SDr, SDρ, and 80% CV, lower of two values is reported as k and N
f Sample size weighted average of CWB-I (k = 8,N = 2360) and OCB-O (k = 5, N = 1836) was used to calculate r and ρ, composite sd formula was used
to calculate SDr, SDρ, and 80% CV, lower of two values is reported as k and N
g Sample size weighted average of CWB-I (k = 8,N = 2360) and OCB-O (k = 5,N = 1772) was used to calculate r and ρ, composite sd formula was used
to calculate SDr, SDρ, and 80% CV, lower of two values is reported as k and N
h Procedural justice was used as comparison
i Reverse coded Bpoor leadership^
j Reverse coded emotional stability
k These relationships were recoded using the available data from the original Dalal (2005) meta-analysis
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Table 5 Results for meta-analysis of online panel samples

Relationship k N r SDr ρ SDρ 80% CV 95% CI % Var

Positive leadership

Job satisfaction

MTurk 7 4520 .56 .10 .63 .10 .5, .76 .53, .73 8

SR/Q/Za 7 1905 .45 .04 .50 .04 .46, .55 .45, .55 70

Org Commitment

MTurk 7 2688 .46 .08 .52 .10 .39, .65 .42, .62 18

SR/Q/Z 3 807 .47 .00 .53 .00 .53, .53 .47, .59 100

Turnover intentions

MTurka 4 2737 − .47 .06 − .52 .06 − .60, − .44 − .61, − .44 28

CWB

MTurk 3 2620 − .13 .09 − .14 .10 − .27, − .01 − .29, .00 16

SR/Q/Z 4 645 − .22 .03 − .24 .06 − .32, − .17 − .35, − .14 72

Abusive supervision

Job satisfaction

SR/Q/Z 4 978 − .24 .00 − .26 .00 − .26, − .26 − .32, − .19 100

Org Commitment

SR/Q/Z 3 598 − .21 .00 − .22 .00 − .22, − .22 − .31, − .14 100

CWB

MTurk 6 2844 .32 .08 .36 .09 .24, .47 .24, .48 27

SR/Q/Z 7 3582 .47 .12 .52 .12 .36, .67 .40, .64 10

Agreeableness

Job satisfaction

MTurka 4 1330 .36 .13 .46 .17 .24, .67 .27, .65 13

SR/Q/Z 3 944 .26 .00 .29 .00 .29, .29 .22, .36 100

Turnover intentions

SR/Q/Z 3 822 − .23 .02 − .26 .04 − .31, − .21 − .35, − .17 80

OCB

SR/Q/Z 4 2495 .19 .10 .23 .12 .07, .39 .10, .36 13

CWB

SR/Q/Z 7 3230 − .31 .12 − .36 .13 − .52, − .19 − .47, − .24 13

Conscientiousness

Job satisfaction

MTurk 6 1761 .40 .10 .50 .12 .35, .65 .38, .61 21

SR/Q/Z 4 1171 .24 .00 .27 .04 .22, .33 .19, .35 68

Org Commitment

MTurk 3 813 .18 .00 .23 .00 .23, .23 .14, .31 100

Turnover intentions

MTurka 3 746 − .26 .06 − .32 .00 − .32, − .32 − .40, − .24 100

SR/Q/Za 3 822 − .22 .04 − .27 .00 − .27, − .27 − .34, − .19 100

OCB

MTurk 4 1795 .26 .14 .35 .14 .17, .53 .19, .51 14

SR/Q/Z 5 2722 .17 .08 .20 .10 .08, .33 .10, .31 21

CWB

SR/Q/Z 9 3623 − .24 .28 − .29 .32 − .69, .12 − .53, − .04 3

Extraversion

Job satisfaction

MTurk 5 1524 .30 .06 .37 .08 .27, .47 .28, .46 42

SR/Q/Z 3 944 .25 .15 .27 .19 .03, .51 .03, .50 10

Org Commitment
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Table 5 (continued)

Relationship k N r SDr ρ SDρ 80% CV 95% CI % Var

MTurk 3 813 .26 .03 .31 .04 .26, .36 .22, .40 76

Turnover intentions

SR/Q/Z 3 822 − .05 .02 − .05 .03 − .09, 0 − .14, .05 83

OCB

MTurk 3 1482 .24 .06 .30 .08 .20, .40 .19, .41 35

SR/Q/Z 3 1907 .16 .00 .19 .00 .19, .19 .14, .24 100

CWB

SR/Q/Z 3 1428 .06 .10 .07 .11 − .07, .22 − .09, .23 21

Neuroticism

Job satisfaction

MTurk 5 1524 − .36 .06 − .45 .09 − .57, − .34 − .55, − .35 34

SR/Q/Z 4 1171 − .23 .10 − .25 .12 − .41, − .09 − .4, − .11 21

Turnover intentions

SR/Q/Za 3 822 .13 .08 .14 .10 .02, .27 − .01, .30 37

OCB

MTurk 3 1423 − .14 .08 − .18 .09 − .29, − .06 − .31, − .05 30

SR/Q/Z 4 2056 − .12 .09 − .15 .11 − .30, − .01 − .29, − .02 20

CWB

SR/Q/Z 6 2084 .08 .11 .10 .13 − .06, .27 − .03, .23 21

Openness to experience

Job satisfaction

MTurk 4 1330 .20 .09 .24 .12 .08, .40 .09, .39 24

CWB

SR/Q/Z a 3 1549 − .20 .10 − .23 .11 − .37, − .10 − .38, − .09 19

Positive affect

Job satisfaction

MTurk 4 1689 .32 .09 .36 .09 .24, .47 .24, .47 25

SR/Q/Z 4 1661 .40 .13 .45 .14 .27, .62 .29, .61 11

Turnover intentions

SR/Q/Z 3 852 − .30 .09 − .34 .09 − .46, − .23 − .48, − .20 36

Negative affect

Job satisfaction

MTurk 8 2952 − .25 .13 − .27 .14 − .45, − .10 − .39, − .16 14

SR/Q/Z 10 3084 − .27 .03 − .30 .05 − .36, − .23 − .35, − .25 58

Org Commitment

MTurk 4 1789 − .17 .00 − .19 .00 − .19, − .19 − .23, − .14 100

SR/Q/Z 5 998 − .27 .10 − .31 .13 − .47, − .14 − .45, − .16 28

Turnover intentions

MTurk 4 1097 .30 .00 .34 .00 .34, .34 .28, .40 100

SR/Q/Z 6 1872 .37 .07 .42 .07 .33, .51 .34, .50 39

OCB

MTurk 4 1893 − .09 .10 − .10 .11 − .24, .04 − .24, .03 39

CWB

MTurk 11 3909 .33 .09 .38 .08 .28, .48 .32, .45 20

SR/Q/Z 10 4283 .46 .09 .52 .08 .42, .61 .45, .59 25

Justice

Job Satisfaction

MTurk 3 1658 .53 .17 .59 .17 .37, .81 .38, .80 4

SR/Q/Z 3 1269 .65 .14 .75 .16 .54, .95 .54, .95 4
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Appendix 2

Table 5 (continued)

Relationship k N r SDr ρ SDρ 80% CV 95% CI % Var

Org Commitment

MTurk 3 1483 .54 .11 .59 .12 .43, .75 .43, .75 8

CWB

MTurk 6 2712 − .15 .08 − .16 .09 − .28, − .05 − .25, − .08 25

SR/Q/Z 8 2264 − .24 .13 − .27 .14 − .45, − .10 − .39, − .16 18

k number of statistically independent samples; N total sample size; r sample size-weighted mean observed (uncorrected) correlation; SDr sample size-
weighted observed standard deviation of correlations; ρ mean true score correlation corrected for unreliability (using local coefficients alpha for both
variables); SDρ standard deviation of corrected correlations; 80% CV 80% credibility interval; 95% CI 95% confidence interval; % Var percentage of
variance attributable to statistical artifacts; SR/Q/Z combined data for StudyResponse, Qualtrics, and Zoomerang samples;CWB counterproductive work
behaviors, OCB organization citizenship behavior; Org Commitment organizational commitment
a OPD point estimate (ρ) falls outside 80% CVs of existing meta-analysis

Table 6 Main codes and input values for the primary OPD studies included the meta-analysis

Author(s) Year Pub Source N X rxx Y ryy r

Alarcon 2009 N StudyResponse 541 NA 0.9 JS 0.95 − 0.3

Alarcon 2009 N StudyResponse 541 PA 0.93 JS 0.95 0.56

Badger 2014 N MTurk 688 L 0.91 JS 0.89 0.56

Badger 2014 N MTurk 688 L 0.91 OC 0.9 0.4

Badger 2014 N MTurk 688 L 0.91 TOI 0.92 − 0.44

Ballinger, Lehman, & Schoorman 2010 Y StudyResponse 496 L 0.95 TOI 0.89 − 0.43
Ballinger et al. 2010 Y StudyResponse 496 NA 0.92 TOI 0.89 0.39

Ballinger et al. 2010 Y StudyResponse 496 PA 0.94 TOI 0.89 − 0.38

Baratta 2014 N MTurk 145 NA 0.9 CWB 0.56 0.13

Baratta 2014 N MTurk 145 N 0.94 CWB 0.56 0.28

Baratta 2014 N MTurk 145 PA 0.92 CWB 0.56 − 0.19

Baratta 2014 N MTurk 145 NA 0.9 OCB 0.7 − 0.06
Baratta 2014 N MTurk 145 N 0.94 OCB 0.7 − 0.12

Basford, Offermann, & Behrend 2014 Y MTurk 511 L 0.92 JS 0.84 0.77

Basford et al. 2014 Y MTurk 511 NA 0.93 JS 0.84 − 0.15
Basford et al. 2014 Y MTurk 511 PA 0.93 JS 0.84 0.18

Basford et al. 2014 Y MTurk 511 L 0.85 OC 0.92 0.47

Basford et al. 2014 Y MTurk 511 NA 0.93 OC 0.85 − 0.1
Basford et al. 2014 Y MTurk 511 PA 0.93 OC 0.85 0.26

Bauer 2013 N MTurk 460 NA 0.9 CWB 0.78 0.26

Bauer 2013 N MTurk 460 NA 0.9 OCB 0.79 0.1

Bowling & Burns 2010 Y StudyResponse 239 AG 0.85 JS 0.9 0.18

Bowling & Burns 2010 Y StudyResponse 239 CON 0.78 JS 0.9 0.26

Bowling & Burns 2010 Y StudyResponse 239 EXT 0.89 JS 0.9 0.08

Bowling & Burns 2010 Y StudyResponse 239 N 0.91 JS 0.9 − 0.4

Bowling & Burns 2010 Y StudyResponse 239 AG 0.85 TOI 0.91 − 0.13
Bowling & Burns 2010 Y StudyResponse 239 CON 0.78 TOI 0.91 − 0.16

Bowling & Burns 2010 Y StudyResponse 239 EXT 0.89 TOI 0.91 0.02

Bowling & Burns 2010 Y StudyResponse 239 N 0.91 TOI 0.91 0.27

Bowling & Eschleman 2010 Y StudyResponse 726 AG 0.81 CWB 0.88 − 0.39
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Table 6 (continued)

Author(s) Year Pub Source N X rxx Y ryy r

Bowling & Eschleman 2010 Y StudyResponse 726 CON 0.78 CWB 0.88 − 0.38

Bowling & Eschleman 2010 Y StudyResponse 726 NA 0.91 CWB 0.88 0.44

Bowling & Michel 2011 Y StudyResponse 380 AS 0.96 JS 0.91 − 0.21

Bowling, Burns, Stewart, & Gruys 2011 Y StudyResponse 220 AG 0.86 CWB 0.9 − 0.31
Bowling et al. 2011 Y StudyResponse 220 CON 0.82 CWB 0.9 − 0.31
Bowling et al. 2011 Y StudyResponse 220 NA 0.93 CWB 0.9 0.41

Bowling, Burns, & Beehr 2010 Y StudyResponse 227 CON 0.81 JS 0.89 0.24

Bowling et al. 2010 Y StudyResponse 227 CON 0.81 OCB 0.7 0.17

Bowling et al. 2010 Y StudyResponse 227 CON 0.81 OC 0.91 0.22

Bunk 2006 N StudyResponse 522 NA 0.74 CWB 0.9 0.31

Bunk 2006 N StudyResponse 522 NA 0.9 TOI 0.89 0.34

Burton 2014 Y MTurk 165 NA 0.93 CWB 0.83 0.41

Burton 2014 Y MTurk 165 NA 0.93 JS 0.98 − 0.36

Burton 2014 Y MTurk 165 NA 0.93 OC 0.86 − 0.23
Carlesen 2015 N MTurk 204 CON 0.77 OCB 0.82 0.23

Carlesen 2015 N MTurk 204 EXT 0.86 OCB 0.82 0.17

Carlesen 2015 N MTurk 204 CON 0.77 OC 0.82 0.15

Carlesen 2015 N MTurk 204 EXT 0.86 OC 0.82 0.15

Carsten & Uhl-Bien 2012 Y StudyResponse 206 L 0.78 JS x 0.43

Castille 2015 N MTurk 701 AG 0.53 CWB 0.9 − 0.22
Castille 2015 N MTurk 701 CON 0.49 CWB 0.9 − 0.36
Castille 2015 N MTurk 701 EXT 0.9 CWB 0.69 0.26

Castille 2015 N MTurk 701 N 0.9 CWB 0.69 0.2

Castille 2015 N MTurk 701 O 0.9 CWB 0.49 − 0.05

Castille 2015 N MTurk 701 AG 0.53 OCB 0.92 0.13

Castille 2015 N MTurk 701 CON 0.49 OCB 0.92 0.1

Castille 2015 N MTurk 701 EXT 0.69 OCB 0.92 0.19

Castille 2015 N MTurk 701 N 0.92 OCB 0.69 − 0.06

Castille 2015 N MTurk 701 O 0.92 OCB 0.49 0.15

Chung-Yan 2010 Y StudyResponse 259 NA 0.78 JS 0.85 − 0.29
Chung-Yan 2010 Y StudyResponse 259 NA 0.78 TOI 0.86 0.2

Cochrum-Nguyen 2013 N MTurk 194 CON 0.81 JS 0.79 0.54

Cochrum-Nguyen 2013 N MTurk 194 EXT 0.84 JS 0.79 0.51

Cochrum-Nguyen 2013 N MTurk 194 N 0.69 JS 0.79 − 0.46

Cohen, Panter, & Turan 2013 Y MTurk 443 NA 0.92 CWB 0.97 0.47

Cohen, Panter, & Turan 2013 Y MTurk 443 NA 0.92 JS 0.9 − 0.45
Cohen, Panter, & Turan 2013 Y MTurk 443 NA 0.92 TOI 0.85 0.34

Cohen, Panter, Turan, Morse, & Kim 2013 Y StudyResponse 845 AG 0.76 CWB x − 0.135

Cohen, Panter, Turan, Morse, & Kim 2013 Y StudyResponse 845 CON 0.78 CWB x 0.23

Cohen, Panter, Turan, Morse, & Kim 2013 Y StudyResponse 845 EXT 0.82 CWB x 0.155

Cohen, Panter, Turan, Morse, & Kim 2013 Y StudyResponse 845 N 0.74 CWB x − 0.05

Cohen, Panter, Turan, Morse, & Kim 2013 Y StudyResponse 844 O 0.79 CWB x − 0.11
Cohen, Panter, Turan, Morse, & Kim 2013 Y StudyResponse 845 AG 0.76 OCB x 0.065

Cohen, Panter, Turan, Morse, & Kim 2013 Y StudyResponse 845 CON 0.78 OCB x 0.06

Cohen, Panter, Turan, Morse, & Kim 2013 Y StudyResponse 845 EXT 0.82 OCB x 0.135

Cohen, Panter, Turan, Morse, & Kim 2013 Y StudyResponse 845 N 0.74 OCB x − 0.01
Cohen, Panter, Turan, Morse, & Kim 2013 Y StudyResponse 844 O 0.79 OCB x 0.11

Colbert, Bono, & Purvanova 2008 N StudyResponse 210 NA x JS x − 0.28

Colbert et al. 2008 N StudyResponse 210 PA x JS x 0.434
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Table 6 (continued)

Author(s) Year Pub Source N X rxx Y ryy r

Colbert et al. 2008 N StudyResponse 210 NA x TOI x 0.4

Colbert et al. 2008 N StudyResponse 210 PA x TOI x − 0.139

Costa 2015 N MTurk 151 NA 0.93 CWB 0.89 0.35

Credé, Harms, Niehorster, & Gaye-Valentine 2012 Y StudyResponse 437 AG 0.96 CWB x − 0.37

Credé et al. 2012 Y StudyResponse 437 CON 0.97 CWB x − 0.43
Credé et al. 2012 Y StudyResponse 437 EXT 0.98 CWB x − 0.07

Credé et al. 2012 Y StudyResponse 437 N 0.98 CWB x 0.17

Credé et al. 2012 Y StudyResponse 437 O 0.96 CWB x − 0.35
Credé et al. 2012 Y StudyResponse 437 AG 0.96 JS x 0.28

Credé et al. 2012 Y StudyResponse 437 CON 0.97 JS x 0.18

Credé et al. 2012 Y StudyResponse 437 EXT 0.98 JS x 0.19

Credé et al. 2012 Y StudyResponse 437 N 0.98 JS x − 0.09
Credé et al. 2012 Y StudyResponse 437 O 0.96 JS x 0.34

Credé et al. 2012 Y StudyResponse 437 AG 0.96 OCB x 0.39

Credé et al. 2012 Y StudyResponse 437 CON 0.97 OCB x 0.34

Credé et al. 2012 Y StudyResponse 437 EXT 0.98 OCB x 0.18

Credé et al. 2012 Y StudyResponse 437 N 0.98 OCB x − 0.28
Credé et al. 2012 Y StudyResponse 437 O 0.96 OCB x 0.3

Credé et al. 2012 Y StudyResponse 437 AG 0.96 TOI x − 0.27

Credé et al. 2012 Y StudyResponse 437 CON 0.97 TOI x − 0.29
Credé et al. 2012 Y StudyResponse 437 EXT 0.98 TOI x − 0.04
Credé et al. 2012 Y StudyResponse 437 N 0.98 TOI x 0.04

Credé et al. 2012 Y StudyResponse 437 O 0.96 TOI x − 0.25

Dahling and Thompson 2013 Y MTurk 139 NA 0.95 JS 0.92 − 0.26
Dahling & Thompson 2013 Y MTurk 139 NA 0.95 TOI 0.91 0.24

Deker & Van Quaquebeke 2015 Y Respondi 518 L 0.96 JS 0.84 0.45

Deker & Van Quaquebeke 2015 Y Respondi 518 L 0.96 TOI 0.80 − 0.44
Duniewicz 2015 N MTurk 200 AS 0.94 CWB 0.70 0.415

Duniewicz 2015 N MTurk 200 L 0.91 CWB 0.70 − 0.28

Eschleman, Bowling, & Judge 2015 Y MTurk 144 AG 0.77 JS 0.86 0.09

Eschleman et al. 2015 Y MTurk 144 CON 0.66 JS 0.86 0.33

Eschleman et al. 2015 Y MTurk 144 EXT 0.72 JS 0.86 0.25

Eschleman et al. 2015 Y MTurk 166 NA 0.93 JS 0.88 0.15

Eschleman et al. 2015 Y MTurk 240 NA 0.93 JS 0.89 − 0.24
Eschleman et al. 2015 Y MTurk 144 N 0.63 JS 0.86 − 0.21
Eschleman et al. 2015 Y MTurk 184 O 0.68 JS 0.86 0.13

Eschleman et al. 2015 Y MTurk 166 PA 0.93 JS 0.88 0.38

Eschleman et al. 2015 Y MTurk 240 PA 0.92 JS 0.89 0.44

Ferris et al. 2013 Y StudyResponse 227 N 0.9 JS 0.9 − 0.27

Gabler, Nagy, & Hill 2014 Y Qualtrics Panels 122 AS 0.8 JS 0.95 − 0.3
Gabler et al. 2014 Y Qualtrics Panels 120 AS 0.89 JS 0.77 − 0.26

Gabler et al. 2014 Y Qualtrics Panels 122 J 0.87 JS 0.95 0.55

Gabler et al. 2014 Y Qualtrics Panels 122 NA 0.73 JS 0.95 − 0.26
Gabler et al. 2014 Y Qualtrics Panels 120 NA 0.66 JS 0.77 − 0.45
Gabler et al. 2014 Y Qualtrics Panels 122 AS 0.8 OC 0.83 − 0.24

Gabler et al. 2014 Y Qualtrics Panels 120 AS 0.89 OC 0.9 − 0.22
Gabler et al. 2014 Y Qualtrics Panels 122 J 0.87 OC 0.83 0.56

Gabler et al. 2014 Y Qualtrics Panels 122 NA 0.73 OC 0.83 − 0.18

Gabler et al. 2014 Y Qualtrics Panels 120 NA 0.66 OC 0.9 − 0.39

J Bus Psychol (2019) 34:425–452

93Reprinted from the journal 1 3



Table 6 (continued)

Author(s) Year Pub Source N X rxx Y ryy r

Gangadharan 2014 N MTurk 201 NA 0.92 TOI 0.92 0.27

Gangadharan 2014 N MTurk 201 PA 0.93 TOI 0.92 − 0.19

Giacopelli, Simpson, Dalal, Randolph, & Holland 2013 Y MTurk 237 CON 0.92 JS 0.94 0.51

Giacopelli et al. 2013 Y MTurk 237 CON 0.92 TOI 0.92 − 0.36

Goo 2015 N StudyResponse 381 L 0.92 JS 0.96 0.42

Hannah, Jennings, Bluhm, Peng, & Schaubroeck 2014 Y Empanel Inc. 229 L 0.95 CWB 0.73 − 0.16
Hausknecht, Sturman, & Roberson 2011 Y StudyResponse 523 J 0.85 JS 0.89 0.82

Hausknecht et al. 2011 Y StudyResponse 523 J 0.85 OC 0.9 0.64

Holtz & Harold 2013b Y StudyResponse 318 J 0.89 CWB 0.79 − 0.36

Holtz & Harold 2013a Y StudyResponse 105 J 0.85 CWB 0.87 − 0.29

Holtz & Harold 2013a Y StudyResponse 105 L 0.65 CWB 0.87 − 0.37
Holtz & Harold 2013b Y StudyResponse 318 NA 0.94 CWB 0.79 0.3

Jenkins, Heneghan, Bailey, & Barber 2014 Y MTurk 423 J 0.93 CWB 0.81 − 0.15
Jeon 2011 N MTurk 516 J 0.93 CWB 0.94 0.01

Jeon 2011 N MTurk 516 NA 0.87 CWB 0.94 0.42

Jeon 2011 N MTurk 516 J 0.93 JS 0.81 0.33

Jeon 2011 N MTurk 516 NA 0.87 JS 0.81 − 0.31

Jeon 2011 N MTurk 516 NA 0.87 OCB 0.92 − 0.14

Johnson, Beehr, & O’Brien 2015 Y MTurk 211 AG 0.9 TOI 0.94 − 0.19
Johnson et al. 2015 Y MTurk 211 CON 0.92 TOI 0.94 − 0.29

Johnson et al. 2015 Y MTurk 211 EXT 0.88 TOI 0.94 − 0.17
Johnson et al. 2015 Y MTurk 211 N 0.92 TOI 0.94 0.32

Johnson et al. 2015 Y MTurk 211 O 0.82 TOI 0.94 − 0.01
Johnston-Fisher 2014 N MTurk 314 NA 0.93 TOI x 0.3

Joseph 2011 N MTurk 577 AG 0.74 JS 0.77 0.49

Joseph 2011 N MTurk 577 CON 0.78 JS 0.77 0.47

Joseph 2011 N MTurk 577 EXT 0.68 JS 0.77 0.26

Joseph 2011 N MTurk 577 L 0.91 JS 0.77 0.38

Joseph 2011 N MTurk 577 N 0.77 JS 0.77 − 0.42

Joseph 2011 N MTurk 577 O 0.78 JS 0.77 0.3

Joseph 2011 N MTurk 577 AG 0.74 OCB 0.91 0.42

Joseph 2011 N MTurk 577 CON 0.78 OCB 0.91 0.44

Joseph 2011 N MTurk 577 EXT 0.68 OCB 0.91 0.33

Joseph 2011 N MTurk 577 N 0.77 OCB 0.91 − 0.25

Joseph 2011 N MTurk 577 O 0.78 OCB 0.91 0.43

Kiffin-Petersen, Jordan, & Soutar 2011 Y Australian Panel 625 AG 0.81 OCB 0.64 0.21

Kiffin-Petersen et al. 2011 Y Australian Panel 625 CON 0.8 OCB 0.64 0.19

Kiffin-Petersen et al. 2011 Y Australian Panel 625 EXT 0.72 OCB 0.64 0.18

Kiffin-Petersen et al. 2011 Y Australian Panel 625 N 0.8 OCB 0.64 − 0.14
Krischer, Penney, & Hunter 2010 Y StudyResponse 295 J 0.77 CWB 0.66 0.00001

Lambert, Tepper, Carr, Holt, & Barelka 2012 Y StudyResponse 372 L 0.79 JS 0.96 0.38

Lambert et al. 2012 Y StudyResponse 372 L 0.79 OC 0.95 0.47

Lee 2012 N StudyResponse 239 L 0.95 JS 0.86 0.45

Lee 2012 N StudyResponse 239 NA 0.92 JS 0.86 − 0.38
Lee 2012 N StudyResponse 239 L 0.95 OC 0.88 0.45

Lee 2012 N StudyResponse 239 NA 0.92 OC 0.88 − 0.4

Lee 2012 N StudyResponse 239 L 0.95 TOI 0.83 − 0.35
Lee 2012 N StudyResponse 239 NA 0.92 TOI 0.83 0.51

Long & Christian 2015 Y MTurk 270 J 0.94 CWB 0.93 − 0.32
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Table 6 (continued)

Author(s) Year Pub Source N X rxx Y ryy r

Long & Christian 2015 Y MTurk 270 NA 0.93 CWB 0.93 0.42

Long, Bendersky, & Morrill 2011 Y Qualtrics Panels 624 J 0.89 JS 0.82 0.52

Lusin 2014 N MTurk 200 L x OC 0.8 0.52

Meyer, Thau, Workman, Van Dijke, & De Cremer 2012 Y Zoomerang 367 AS 0.95 CWB 0.85 0.35

Meyer et al. 2012 Y Dutch panel 412 J 0.95 CWB 0.85 − 0.42
Meyer, Dalal, José, Hermida, Chen, Vega, & Khare 2014 Y StudyResponse 588 AG 0.87 CWB 0.96 − 0.47
Meyer et al. 2014 Y StudyResponse 588 CON 0.88 CWB 0.96 − 0.47

Meyer et al. 2014 Y StudyResponse 588 AG 0.87 OCB 0.9 0.21

Meyer et al. 2014 Y StudyResponse 588 CON 0.88 OCB 0.9 0.18

Michel & Clark 2009 Y StudyResponse 187 NA 0.91 JS 0.75 − 0.22
Michel & Clark 2009 Y StudyResponse 187 PA 0.93 JS 0.75 0.48

Michel, Newness, & Duniewicz 2016 Y StudyResponse 355 AS 0.96 CWB 0.94 0.71

Michel et al. 2016 Y MTurk 256 AS 0.96 CWB 0.67 0.35

Michel et al. 2016 Y MTurk 256 NA 0.89 CWB 0.67 0.35

Michel et al. 2016 Y StudyResponse 355 NA 0.9 CWB 0.94 0.61

Mullins 2015 N MTurk 1648 AS 0.94 CWB 0.87 0.27

Mullins 2015 N MTurk 1648 L 0.87 CWB 0.9 − 0.17

Mullins 2015 N MTurk 1648 AS 0.94 JS 0.92 − 0.58
Mullins 2015 N MTurk 1648 L 0.92 JS 0.9 0.57

Mullins 2015 N MTurk 1648 L 0.9 TOI 0.93 − 0.52

Murphy 2015 N MTurk 313 CON 0.95 CWB 0.82 − 0.4
Murphy 2015 N MTurk 313 CON 0.95 OCB 0.82 0.32

Nichols & Cottrell 2014 Y MTurk 116 L 0.83 JS 0.6 0.41

Nichols & Cottrell 2014 Y MTurk 116 L 0.83 OC 0.61 0.5

Oboyle 2010 N StudyResponse 154 CON 0.87 CWB 0.96 − 0.44
Oboyle 2010 N StudyResponse 154 J 0.93 CWB 0.96 − 0.11

O’Brien 2008 N StudyResponse 424 J 0.94 CWB 0.94 − 0.3

Penney, Hunter, & Perry 2011 Y StudyResponse 239 CON 0.85 CWB 0.87 − 0.09

Penney et al. 2011 Y StudyResponse 239 N 0.89 CWB 0.87 0.22

Peterson 2015 N MTurk 341 J 0.9 CWB 0.77 − 0.14

Peterson 2015 N MTurk 341 NA 0.91 CWB 0.77 0.33

Peterson 2015 N MTurk 341 J 0.9 OC 0.9 0.57

Peterson 2015 N MTurk 341 NA 0.91 OC 0.9 − 0.17
Porter, Woo, & Tak 2015 Y MTurk 311 AG 0.83 JS 0.94 0.34

Porter et al. 2015 Y MTurk 311 CON 0.85 JS 0.94 0.32

Porter et al. 2015 Y MTurk 311 EXT 0.87 JS 0.94 0.29

Porter et al. 2015 Y MTurk 311 N 0.87 JS 0.94 − 0.35
Porter et al. 2015 Y MTurk 311 O 0.84 JS 0.94 0.05

Porter et al. 2015 Y MTurk 311 AG 0.83 OC 0.89 0.27

Porter et al. 2015 Y MTurk 311 CON 0.85 OC 0.89 0.23

Porter et al. 2015 Y MTurk 311 EXT 0.87 OC 0.89 0.31

Porter et al. 2015 Y MTurk 311 O 0.84 OC 0.89 − 0.01
Powell 2013 N MTurk 266 AS 0.95 CWB 0.89 0.39

Powell 2013 N MTurk 274 AS 0.92 CWB 0.73 0.24

Powell 2013 N MTurk 200 AS 0.97 CWB 0.95 0.59

Ramirez 2015 N MTurk 390 J 0.93 CWB 0.91 − 0.22

Ramirez 2015 N MTurk 390 NA 0.7 CWB 0.91 0.14

Richards & Schat 2011 Y StudyResponse 146 AG 0.7 CWB 0.95 − 0.28
Richards & Schat 2011 Y StudyResponse 146 CON 0.69 CWB 0.95 − 0.19
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Table 6 (continued)

Author(s) Year Pub Source N X rxx Y ryy r

Richards & Schat 2011 Y StudyResponse 146 EXT 0.64 CWB 0.95 − 0.06

Richards & Schat 2011 Y StudyResponse 146 NA 0.94 CWB 0.95 0.57

Richards & Schat 2011 Y StudyResponse 146 N 0.56 CWB 0.95 0.17

Richards & Schat 2011 Y StudyResponse 146 PA 0.93 CWB 0.95 − 0.08
Richards & Schat 2011 Y StudyResponse 146 AG 0.7 OC 0.87 0.25

Richards & Schat 2011 Y StudyResponse 146 CON 0.69 OC 0.87 0.19

Richards & Schat 2011 Y StudyResponse 146 EXT 0.64 OC 0.87 0.2

Richards & Schat 2011 Y StudyResponse 146 NA 0.94 OC 0.87 − 0.39
Richards & Schat 2011 Y StudyResponse 146 O 0.64 OC 0.87 0.16

Richards & Schat 2011 Y StudyResponse 146 PA 0.93 OC 0.87 0.41

Richards & Schat 2011 Y StudyResponse 146 AG 0.7 TOI 0.7 − 0.25

Richards & Schat 2011 Y StudyResponse 146 CON 0.69 TOI 0.7 − 0.13
Richards & Schat 2011 Y StudyResponse 146 EXT 0.64 TOI 0.7 − 0.17

Richards & Schat 2011 Y StudyResponse 146 NA 0.94 TOI 0.7 0.42

Richards & Schat 2011 Y StudyResponse 146 N 0.56 TOI 0.7 0.16

Richards & Schat 2011 Y StudyResponse 146 O 0.64 TOI 0.7 − 0.11
Richards & Schat 2011 Y StudyResponse 146 PA 0.93 TOI 0.7 − 0.27
Rosen, Slater, & Johnson 2013 Y StudyResponse 196 L 0.93 JS 0.89 0.48

Rosen et al. 2013 Y StudyResponse 196 L 0.93 OC 0.9 0.51

Salvaggio 2014 N MTurk 208 L 0.93 JS 0.91 0.41

Salvaggio 2014 N MTurk 208 L 0.93 OC 0.86 0.21

Salvaggio 2014 N MTurk 208 L 0.93 TOI 0.87 − 0.3
Schultz 2009 N StudyResponse 723 NA 0.9 JS 0.85 − 0.2

Schultz 2009 N StudyResponse 723 PA 0.92 JS 0.85 0.25

Scott & Zweig 2008 N StudyResponse 312 NA 0.9 JS 0.9 − 0.25

Shao 2010 N StudyResponse 162 L 0.9 CWB 0.94 − 0.15
Shao 2010 N StudyResponse 162 NA 0.92 CWB 0.94 0.44

Shao 2010 N StudyResponse 162 PA 0.88 CWB 0.94 − 0.13
Shao, Resick, & Hargis 2011 Y StudyResponse 490 AS 0.95 CWB 0.85 0.28

Sharif & Scandura 2014 Y StudyResponse 199 L 0.93 JS 0.91 0.6

Sprung & Jex 2012 Y StudyResponse 191 J 0.96 CWB 0.99 − 0.15
Sprung & Jex 2012 Y StudyResponse 208 NA 0.95 CWB 0.99 0.61

Tepper et al. 2009 Y StudyResponse 356 AS 0.97 CWB 0.86 0.47

Tepper et al. 2009 Y StudyResponse 356 AS 0.97 JS 0.96 − 0.24

Tepper et al. 2009 Y StudyResponse 356 AS 0.97 OC 0.95 − 0.19
Tepper, Mitchell, Haggard, Kwan, & Park 2015 Y ZoomPanel 371 NA 0.93 JS 0.96 − 0.22

Tepper et al. 2015 Y ZoomPanel 371 NA 0.93 OC 0.94 − 0.14
Thau & Mitchell 2010 Y StudyResponse 365 AS 0.95 CWB 0.86 0.48

Thau & Mitchell 2010 Y StudyResponse 365 J 0.94 CWB 0.86 − 0.14
Thau, Bennett, Mitchell, & Marrs 2009 Y Zoomerang Panel 1477 AS 0.95 CWB 0.89 0.53

Thau et al. 2009 Y Zoomerang Panel 1477 NA 0.92 CWB 0.89 0.5

Thompson 2008 N StudyResponse 312 L 0.96 JS 0.9 0.49

Toaddy 2012 N MTurk 370 J 0.89 JS 0.95 0.8

Toaddy 2012 N MTurk 370 J 0.89 OC 0.94 0.72

van Prooijen & de Vries 2016 Y MTurk 193 L 0.79 OC 0.86 0.54

van Prooijen & de Vries 2016 Y MTurk 193 L 0.79 TOI 0.89 − 0.37
Vogel & Mitchell 2015 Y StudyResponse 172 AS 0.93 CWB 0.85 0.29

Wall 2014 N MTurk 772 J 0.91 CWB 0.87 − 0.16
Wall 2014 N MTurk 772 L 0.91 CWB 0.87 0.01
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Table 6 (continued)

Author(s) Year Pub Source N X rxx Y ryy r

Wall 2014 N MTurk 772 NA 0.94 CWB 0.87 0.3

Wall 2014 N MTurk 772 PA 0.94 CWB 0.87 0.1

Wall 2014 N MTurk 772 J 0.91 JS 0.94 0.54

Wall 2014 N MTurk 772 L 0.91 JS 0.94 0.61

Wall 2014 N MTurk 772 NA 0.94 JS 0.94 − 0.22
Wall 2014 N MTurk 772 PA 0.94 JS 0.94 0.37

Wall 2014 N MTurk 772 NA 0.94 OCB 0.9 − 0.17
Wall 2014 N MTurk 772 J 0.91 OC 0.93 0.44

Wall 2014 N MTurk 772 L 0.91 OC 0.93 0.54

Wall 2014 N MTurk 772 NA 0.94 OC 0.93 − 0.2

Wall 2014 N MTurk 772 PA 0.94 OC 0.93 0.1

Wilson 2015 N MTurk 298 AG 0.49 JS 0.92 0.25

Wilson 2015 N MTurk 298 CON 0.57 JS 0.92 0.21

Wilson 2015 N MTurk 298 EXT 0.72 JS 0.92 0.25

Wilson 2015 N MTurk 298 N 0.72 JS 0.92 − 0.28

Wilson 2015 N MTurk 298 O 0.52 JS 0.92 0.176

Wilson 2015 N MTurk 298 AG 0.49 OC 0.89 0.22

Wilson 2015 N MTurk 298 CON 0.57 OC 0.89 0.14

Wilson 2015 N MTurk 298 EXT 0.72 OC 0.89 0.29

Wilson 2015 N MTurk 298 O 0.52 OC 0.89 0.137

Wilson 2015 N MTurk 298 AG 0.49 TOI 0.88 − 0.22

Wilson 2015 N MTurk 298 CON 0.57 TOI 0.88 − 0.16

Wilson 2015 N MTurk 298 EXT 0.72 TOI 0.88 − 0.20
Wilson 2015 N MTurk 298 N 0.72 TOI 0.88 0.25

Wilson 2015 N MTurk 298 O 0.52 TOI 0.88 − 0.069

Wiltshire, Bourdage, & Lee 2014 Y StudyResponse 268 AG 0.78 CWB 0.97 − 0.19
Wiltshire et al. 2014 Y StudyResponse 268 CON 0.79 CWB 0.97 − 0.58
Wiltshire et al. 2014 Y StudyResponse 268 N 0.73 CWB 0.97 0.05

Wiltshire et al. 2014 Y StudyResponse 268 O 0.77 CWB 0.97 − 0.26

Wiltshire et al. 2014 Y StudyResponse 268 AG 0.78 JS 0.82 0.29

Wiltshire et al. 2014 Y StudyResponse 268 CON 0.79 JS 0.82 0.32

Wiltshire et al. 2014 Y StudyResponse 268 EXT 0.76 JS 0.82 0.49

Wiltshire et al. 2014 Y StudyResponse 268 N 0.73 JS 0.82 − 0.26

Wiltshire et al. 2014 Y StudyResponse 268 O 0.77 JS 0.82 0.15

Wynne 2012 N StudyResponse 149 L x CWB 0.98 − 0.27
Wynne 2012 N StudyResponse 149 NA x CWB 0.98 0.51

Wynne 2012 N StudyResponse 149 N x CWB 0.98 0.31

Wynne 2012 N StudyResponse 149 NA x OCB x − 0.18
Wynne 2012 N StudyResponse 149 N x OCB x − 0.19
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Appendix 3

Studies considered but excluded from the current meta-
analyses (k = 23)

Excluded due to mixed samples (i.e., combined conven-
tional and OPD samples) (k = 9):

Dennis, R., &Winston, B. E. (2003). A factor analysis of
Page and Wong’s servant leadership instrument.
Leadership & Organization Development Journal,
24(8), 455–459.
Irak, D. U. (2010). The role of affectivity in an expanded
model of person-environment fit. (NR70552 Ph. D.),
Carleton University (Canada). Ann Arbor. Retrieved from
http://search. proquest. com/docview/851889665.
McAllister, C. P., Harris, J. N., Hochwarter, W. A.,
Perrewé, P. L., & Ferris, G. R. Got Resources? A multi-
sample constructive replication of perceived resource
availability’s role in work passion–job outcomes relation-
ships. Journal of Business and Psychology, 1–18.
Raver, J. L., & Nishii, L. H. (2010). Once, twice, or three
times as harmful? Ethnic harassment, gender harassment,
and generalized workplace harassment. Journal of
Applied Psychology, 95(2), 236.
Sandell, K. (2007). Transformational leadership, engage-
ment, and performance: A new perspective (Doctoral dis-
sertation, Colorado State University. Libraries).
Smith, C. L. (2007). The relational context of employee
engagement: An intrinsic perspective (Doctoral disserta-
tion, Colorado State University. Libraries).
Staples, D. S., & Webster, J. (2007). Exploring traditional
and virtual team members’ Bbest practices^ a social cogni-
tive theory perspective. Small Group Research, 38(1), 60–
97.
Thoroughgood, C. N., Tate, B. W., Sawyer, K. B., &
Jacobs, R. (2012). Bad to the bone empirically defining
and measuring destructive leader behavior. Journal of
Leadership & Organizational Studies, 19(2), 230–255.
Tolentino, A. L. (2009). Are all good soldiers created
equal? examining the Bwhy^ that underlies organizational
citizenship behavior: The development of an OCB mo-
tives scale. (Doctoral dissertation, University of South
Florida).

Excluded due to using online panel company’s survey
webhosting but not panel data = (e.g., SurveyMonkey) (k = 10):

Anderson, L. E. (2015).Relationship between leadership,
organizational commitment, and intent to stay among
junior executives (Doctoral dissertation, Walden
University).
Ayers, J. P. (2010). Job satisfaction, job involvement, and
perceived organizational support as predictors of

organizational commitment (Doctoral dissertation,
Walden University).
Barbuto Jr., J. E., & Millard, M. L. Developing wisdom
and reducing emotional labor in the workplace: Testing
the impact of servant leadership.
De Lacy, J. C. (2009). Employee engagement: the devel-
opment of a three dimensional model of engagement; and
an exploration of its relationship with affective leader
behaviours.
Emu, K. E., & Umeh, O. J. (2014). How leadership prac-
tices impact job satisfaction of customer relationship of-
ficers’: An empirical study. Journal of Management,
2(3), 19–56.
Mutsvunguma, P. S. (2012). Ethical climate fit, leader-
member exchange and employee job outcomes (Doctoral
dissertation).
Rader, M. M. (2015). Effects of authentic leadership on
job satisfaction and younger worker turnover intentions
(Doctoral dissertation, The Chicago School of
Professional Psychology).
Spector, P. E., & Che, X. X. (2014). Re-examining citi-
zenship: How the control of measurement artifacts affects
observed relationships of organizational citizenship be-
havior and organizat ional var iables . Human
Performance, 27(2), 165–182.
Yates, L. (2011). Exploring the relationship of ethical
leadership with job satisfaction, organizational commit-
ment, and organizational citizenship behavior.
Yukl, G., O’Donnell, M., & Taber, T. (2009). Influence of
leader behaviors on the leader-member exchange rela-
tionship. Journal of Managerial Psychology, 24(4),
289–299.

Excluded due to niche or otherwise unique online panel
(total k = 3):

Online panel of Dutch public sector employees (k = 1):

Ashikali, T., & Groeneveld, S. (2015). Diversity manage-
ment in public organizations and its effect on employees’
affective commitment the role of transformational leadership
and the inclusiveness of the organizational culture.Review of
Public Personnel Administration, 35(2), 146–168.

Craigslist in Southeastern USA (k = 1):

Colquitt, J. A., Long, D. M., Rodell, J. B., & Halvorsen-
Ganepola, M. D. (2015). Adding the Bin^ to justice: A
qualitative and quantitative investigation of the differen-
tial effects of justice rule adherence and violation.
Journal of Applied Psychology, 100(2), 278.

Social workers belonging to social work online community
magazine (k = 1):

J Bus Psychol (2019) 34:425–452

98 Reprinted from the journal1 3



Sullivan, E. M. (2012). A correlational study of perceived
transformational leadership styles and job satisfaction
among social workers (Doctoral dissertation, University
of Phoenix).

Excluded due to lack of reporting effect size for relation-
ship of interest (k = 1):

Swee, H. Y. (2009). A cognitive perspective of self-other
agreement: A look at outcomes and predictors of shared
implicit performance theories (Doctoral dissertation,
University of Akron).
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