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Evidence from more than 100 y of research indicates that conscien-
tiousness (C) is the most potent noncognitive construct for occupa-
tional performance. However, questions remain about the magnitudes
of its effect sizes across occupational variables, its defining
characteristics and functions in occupational settings, and poten-
tial moderators of its performance relation. Drawing on 92 unique
meta-analyses reporting effects for 175 distinct variables, which
represent n > 1.1 million participants across k > 2,500 studies, we
present the most comprehensive, quantitative review and synthe-
sis of the occupational effects of C available in the literature. Re-
sults show C has effects in a desirable direction for 98% of variables
and a grand mean of p,, =0.20 (SD = 0.13), indicative of a potent,
pervasive influence across occupational variables. Using the top
33% of effect sizes (p>0.24), we synthesize 10 characteristic
themes of C’'s occupational functioning: 1) motivation for goal-
directed performance, 2) preference for more predictable environ-
ments, 3) interpersonal responsibility for shared goals, 4) commitment,
5) perseverance, 6) self-regulatory restraint to avoid counterproductiv-
ity, and 7) proficient performance—especially for 8) conventional
goals, 9) requiring persistence. Finally, we examine C's relation to
performance across 8 occupations. Results indicate that occupational
complexity moderates this relation. That is, 10) high occupational com-
plexity versus low-to-moderate occupational complexity attenuates
the performance effect of C. Altogether, results suggest that goal-
directed performance is fundamental to C and that motivational en-
gagement, behavioral restraint, and environmental predictability in-
fluence its optimal occupational expression. We conclude by
discussing applied and policy implications of our findings.

conscientiousness | personality | meta-analysis | second-order
meta-analysis | occupations

or more than 100 y, industrial-organizational psychologists

have endeavored to understand the psychological determi-
nants of individuals’ occupational performance. Although cog-
nitive ability has emerged as the most powerful predictor of
performance (1, 2), evidence of substantial group differences in
ability levels (3) has stimulated investigations for noncognitive
constructs that are predictively potent, yet display smaller group
differences (4). Promising early constructs included achievement
motivation and employee reliability (5), whereas more recent
constructs include self-control (6) and grit (7, 8). However, cu-
mulative evidence indicates that all of these noncognitive con-
structs, among others (9), overlap substantially with a common
higher-order personality construct—conscientiousness (C).

C refers to individual differences in the tendency to be hard-
working, orderly, responsible to others, self-controlled, and rule
abiding (9). Meta-analyses show C is a potent predictor of conse-
quential life outcomes, including academic performance (10),
physical health and mortality (11), work performance (12), marital
stability (11), and subjective well-being (13). Although the impor-
tance of C for health and flourishing is beyond dispute, questions
remain about its relations to occupational variables: specifically, the
magnitudes of its effects; its defining characteristics and functions
for occupational variables; and the potential moderating role of
variable categories, career domains, and occupations. However,
these questions are difficult to answer because C findings are vast
and widely scattered throughout the literature. Consequently, what

www.pnas.org/cgi/doi/10.1073/pnas.1908430116

is needed is a comprehensive, quantitative review and synthesis
of C’s effects in occupational settings, which summarizes what
industrial-organizational psychologists have learned in a century
of research.

Accordingly, we quantitatively review effects of C for occu-
pational variables as reported in extant meta-analyses. We
identify 92 unique meta-analyses reporting effects for 175 dis-
tinct variables, which represent » > 1.1 million participants
across k > 2,500 studies. We update meta-analytic estimates
using a common set of corrections, which address statistical ar-
tifacts similarly across variables (14). When multiple, non-
overlapping meta-analyses report effects to the same variable, we
combine them by second-order meta-analysis (15). With this
evidence in hand, we answer 3 research questions: What are the
effect sizes of C for occupational variables? What are the key
themes that characterize the functioning of C for occupational
variables? And what roles do different variable categories, career
domains, and occupations play on the effects of C?

We organize our paper as follows. First, we briefly review C’s
theoretical underpinnings. Second, we describe our meta-analytic
database. Third, we report the distribution of C’s effects for
occupational variables, followed by its effects across concep-
tual categories, career domains, and occupations. We conclude by
synthesizing themes and describing implications of our results.

Theoretical Foundations

Constructs associated with C are central to most major theories
and descriptive models of personality (9). Competing models and
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measures notwithstanding, C scores correlate moderately across
scales (16) and occasions (17) and follow a trajectory of increase
from adolescence up to age 60 y (18). Evidence indicates that C
is partly heritable (19) and genome-wide association studies are
beginning to explicate its genetic underpinnings (20). Concerning
neural correlates, C is linked to brain networks that facilitate
prioritization of multiple goals (21). From an agentic perspec-
tive, C helps to protect individuals’ nonimmediate goals and as-
sociated behaviors from disruption (22). From a social and
organizational perspective, C helps individuals regulate their
impulses to comply with social norms (23) and promotes a dis-
ciplined striving for achievement in workplace settings (24).
Concerning assessment, most prior work treats C as unidimen-
sional. A growing body of findings shows the value of modeling C
as a multidimensional construct (11, 12, 25), which has a hier-
archical structure of mesolevel aspect traits (26) and microlevel
facet traits (9) (for a compendium, see ref. 27). Nevertheless, be-
cause the meta-analytic evidence is sparser for these lower-order
traits, our paper focuses exclusively on overall measures of C.

Meta-Analytic Database

Altogether, 175 occupational variables reported in 92 meta-
analyses met the criteria for inclusion in our quantitative review
(for details on search and inclusion criteria and analyses, see
Materials and Methods). Given the considerable number of var-
iables, we used an organizing framework (28) consisting of 5
conceptual categories of variables: motivations, values, and in-
terests (i.e., internal forces that influence direction, intensity,
and persistence of occupational affect, cognitions, and behavior);
interpersonal (i.e., behavior involving interpersonal in-
teraction with or influence of others to pursue shared goals, as
well as outcomes of successful interaction or influence); atti-
tudes and well-being (i.e., emotional or cognitive evaluations
of occupational phenomena and their influence on individ-
uals’ psychological well-being); counterproductivity (i.e., be-
havior reflecting social or moral impairment that detracts
from occupational goals, as well as outcomes of misbehavior);
and performance (i.e., behavior that contributes to occupa-
tional goals, as well as outcomes of successful contribution).
This framework also includes 4 major career domains that
individuals encounter across their working lives: education,
job application, on the job, and career/lifespan, which sub-
divide findings in each of the conceptual categories (for de-
scriptions and meta-analytic sources of all occupational variables,
see SI Appendix, Table S1).

In addition, 8 occupations reported in 9 meta-analyses met
criteria for inclusion in our quantitative review of occupation-
specific performance: customer service, healthcare, manage-
rial, military, police, professional, skilled/semiskilled, and
sales. We arranged these occupations by the complexity as-
sociated with their technical work demands. To do so, we used
occupational complexity ratings provided in the Dictionary of
Occupational Titles (29), which is a catalog of occupations
reported in the United States (for details, see SI Appendix,
Table S2).

Distribution of Effect Sizes for Occupational Variables

Table 1 presents the distribution of meta-analytic effects of C for
occupational variables. Before computing descriptive statistics,
we rekeyed effects for variables with a negative valence (e.g.,
counterproductivity) or a neutral valence (e.g., vocational interests)
in a positive direction (e.g., avoiding counterproductivity). Overall, C
relations to occupational variables range from p=-0.25 to 0.77,
and 98% of these effects are in a desirable direction. Respective
effects at the first, median, and third quartiles are p=0.11, 0.18, and
0.26. The grand mean effect of p,; =0.20 (SD = 0.13) shows that C
confers a potent, pervasive influence across occupational variables.
This effect of C is medium in magnitude (30), exceeds those of other
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Table 1. Distribution of effect sizes of C for occupational
variables
Conceptual category by career domain Nyar Pum SD,
Overall 175 0.20 0.13
Motivations, values, and interests 44 0.22 0.17
Education 5 0.33 0.27
Job application 3 0.23 0.05
On the job 13 0.31 0.08
Career/lifespan 23 0.15 0.16
Interpersonal 27 0.12 0.08
Education 0 — —
Job application 9 0.09 0.05
On the job 6 0.13 0.07
Career/lifespan 12 0.15 0.10
Attitudes and well-being 40 0.23 0.13
Education 7 0.37 0.10
Job application 3 0.14 0.04
On the job 25 0.18 0.09
Career/lifespan 5 0.34 0.16
Counterproductivity 18 -0.20 0.14
Education 1 -0.22 —
Job application 1 0.25 —
On the job 9 -0.25 0.10
Career/lifespan 7 -0.19 0.06
Performance 46 0.17 0.10
Education 8 0.25 0.07
Job application 9 0.12 0.1
On the job 20 0.17 0.07
In-role 9 0.20 0.09
Extra-role 4 0.20 0.02
Change oriented 7 0.1 0.02
Career/lifespan 9 0.16 0.13

Nyar, total number of variables per category; py, mean estimated popula-
tion correlation across variables; SD,, between-variables standard deviation
in population correlations.

personality constructs (1, 28) (for details, see SI Appendix, Table
S3), and compares favorably to the average individual differences
effect across comparable variables (i.e., py, =0.21) in occupation-
relevant meta-analyses (31).

Characteristic Themes of Occupational Functioning

Having answered our question about the overall effects of C for
occupational variables, we now examine findings across our or-
ganizing framework of conceptual categories and career do-
mains. Although space limits a full presentation of effects, Fig. 1
presents a summary of meta-analyses of C and occupational
variables in the top 50% of effect sizes (i.e., p > 0.20), which are
sorted by magnitude in each category (for complete results, see
SI Appendix, Tables S4-S8).* We also identify themes that
characterize C functioning in occupational settings. To do so, we
focus mainly on the top 33% of effects (i.e., p > 0.24; cf. ref. 28),
which represents C’s most potent effects.

Motivation for Goal-Directed Performance and Preference for More
Predictable Environments. Table 1 summarizes meta-analyses of C
and motivations, values, and interests variables. C has effects in a
desirable direction for 43 of 44 variables (98%), with a mean of
Py =0.22 (SD = 0.17). Breaking out results by career domain, C
displays moderate-to-strong effects in education (p=0.33), job
application (p=0.23), and on the job (p=0.31) contexts, but a

*Actual estimates for academic procrastination (p=-0.77) and procrastination (p=-0.74)
were trimmed to format Fig. 1.
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Employee engagement: Vigor
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Employee engagement: Dedication L 2
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Performance motivation: Expectancy *
Performance motivation: Self-efficacy &
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Procrastination ©
Personal values: Security L 3
Personal values: Conformity L 3
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Personal values: Hedonism &
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Interpersonal
On the Job
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Career/Lifespan
Leadership: Emergence L 2
Leadership: Group performance L 2
Leadership: Overall pes
Attitudes and Well-Being
Education
Adjustment to college: Academic L 2
Adjustment to college: Overall . 2
Adjustment to college: Institutional attachment ¢
Study attitudes L
Adjustment to college: Social &
Adjustment to college: Personal-emotional &
Career decision-making difficulties <
On the Job
Burnout: Personal accomplishment *
QOrganizational commitment: Overall &
Burnout: Depersonalization <
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Family interference with work <
Expatriate adjustment: Work L 2
Job satisfaction &
Work-nonwork spillover: Negative <
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Work interference with family
Leader-member exchange
Justice perceptions: Informational
Career/Lifespan
Quality of life L 3
Career adaptability L 4
Happiness L J
Life satisfaction &
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Counterproductivity
Education
Academic dishonesty &
On the Job
Counterproductive work behavior: Organizational L3
Irresponsible behavior L3
Withdrawal behavior &
Safety performance *
Counterproductive work behavior: Interpersonal <
Counterproductive work behavior: Overall <
Counterproductive work behavior: Other-ratings <
<
<

Career/Lifespan
Antisocial behavior
Turnover
Aggression
Performance
Education
Study habits L 2
Academic success &
Academic attendance *
Training success &
Academic performance 2 4
Academic performance: Postsecondary £
Job Application
Situational judgment tests: Behavioral tendency
Situational judgment tests: Knowledge
On the Job
Overall job performance: Self-ratings L 3
Overall job performance: Supervisor-ratings L 2
Overall job performance: Peer-ratings L
Training and job performance L 2
Technical performance L &
Contextual performance &
Overall job performance: Typical performance L
Organizational citizenship behavior: Global L3
Career/Lifespan
Personnel data: Commendable behavior &
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Fig. 1. Summary of meta-analyses of C and occupational variables in the top 50% of effect sizes (i.e., p >0.20). Effects are organized across conceptual
categories (boldface type) and career domains (underlined) and sorted by magnitude. Solid diamonds represent estimated population correlations corrected
for unreliability; open diamonds indicate that the estimate was reversed for graphical display. Horizontal bars are 80% credibility intervals around each
population correlation. The colors green, orange, red, and blue distinguish the career domains of education, job application, on the job, and career/lifespan,
respectively (for relations to specific variables, see SI Appendix, Tables S4-S8).
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smaller career/lifespan effect (p=0.15). Overall, C has potent
effects for motivations, values, and interests variables.

To better understand C’s functioning for these variables, Fig. 1
includes 18 effects in the top 33%, which we use to synthesize 2
themes that characterize its functioning in occupational settings.
The first theme is that C has notable links to variables reflecting
a motivation for goal-directed performance. Learning goal ori-
entation, promotion regulatory focus, and goal-setting perfor-
mance motivation supports the neurological evidence that
setting and prioritizing goals are fundamental to the expression
of C (22). Goal setting has a galvanizing and focusing effect on
the performance motivation of C, as well as on subsequent ef-
forts to competently execute goal-relevant occupational tasks
with vigorous and absorbing engagement. Goal prioritization and
engagement not only enable the performance of C, but also offer
protective benefits against the self-regulatory failure represented
by procrastination in academic and occupational settings.

The second theme is a preference for more predictable envi-
ronments. Relations of C to personal values of security and
conformity suggest that C functions best in orderly and secure
occupational contexts that provide clear expectations and social
norms. Relatedly, interests of C in conventional vocations (i.e.,
activities involving manipulating data, records, and/or systems)
reflect inclinations for work tasks requiring adherence to rule-
based procedures and structures. Values of and vocational in-
terests in more predictable environments pair well with C’s
goal-directed motivation, key themes that facilitate focused
engagement in attaining occupational ends (for relations to
specific motivations, values, and interests variables, see S/
Appendix, Table S4).

Interpersonal Responsibility for Shared Goals. Table 1 summarizes
meta-analyses of C and interpersonal variables. C has effects in a
desirable direction for all 27 variables (100%), with a mean of
Py =0.12 (SD = 0.08), which is the smallest effect across the
conceptual categories in our framework. Breaking out results by
career domain, C has a weak job application effect (p=0.09) and
small effects on the job (p=0.13) and across the career/lifespan
(p=0.15). Overall, C shows moderate potency for interpersonal
variables.

To better understand the functioning of C for these variables,
Fig. 1 includes 3 effects in the top 33%. A characteristic theme of
C functioning is interpersonal responsibility for shared goals. On
the job and across the career/lifespan, C has stronger effects for
variables involving helping coworkers, effective teamworking,
emerging as leader, and leading others to accomplish shared
goals. Overall, C is distinguished by reliable execution of socially
prescribed interactions and willingness to collaborate with and
lead others to accomplish collective ends (for relations to specific
interpersonal variables, see SI Appendix, Table S5).

Commitment and Perseverance. Table 1 summarizes meta-analyses
of C and attitudes and well-being variables. C has effects in a
desirable direction for 39 of 40 variables (98%), with a category
mean of py, =0.23 (SD = 0.13). Breaking out results by career
domain, C has a sizable education effect (p=0.37), more modest
job application (p=0.14) and on the job (p=0.19) effects, and an
appreciable career/lifespan effect (p=0.26). Overall, C displays
potent, if somewhat varying, effects for attitudes and well-being
variables.

To better understand the functioning of C for these variables,
Fig. 1 includes 17 effects in the top 33%. Two major themes
characterize C functioning. Positive attitudes toward studying,
decisiveness about career decision making, and overall organi-
zational commitment are indicative of strong goal commitment.
Goals, especially goals that are amenable to self-regulatory
control, appear to foster the will to perform goal-relevant tasks
in academic and occupational contexts.
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The second theme is perseverance. C is marked by the ability
to adjust to novel contexts in education (e.g., educational ad-
justment), on the job (e.g., expatriate adjustment), and career/
lifespan domains (e.g., career adaptability). Perseverance ap-
pears to confer protective benefits against occupational stressors
that diminish individual well-being or perceptions of others (e.g.,
burnout dimension of depersonalization). Finally, the pairing
of commitment and perseverance contributes to the inevitable
achievement of occupational goals, producing a sense of per-
sonal accomplishment and higher appraisals of happiness, life
satisfaction, and quality of life (for relations to specific attitudes
and well-being variables, see SI Appendix, Table S6).

Self-Regulatory Restraint to Avoid Counterproductivity. Table 1
summarizes meta-analyses of C and counterproductivity variables. C
has effects in a desirable direction for 17 of 18 variables (94%), with a
mean of py; =-0.20 (SD = 0.14). Breaking out results by career
domain shows minimal differences for education, on the job, and
career/lifespan contexts (range of p=—-0.19 to —0.25)." Overall, C
has potent and strikingly consistent effects for counterproductivity.

To better understand the functioning of C for these variables,
Fig. 1 includes 6 effects in the top 33%. Results suggest that self-
regulatory restraint to avoid counterproductivity is a key C
theme. Remarkably, counterproductivity avoidance is largely
invariant across career domains and displays salutary effects for
the individual (e.g., safety performance), for others (e.g., lack of
antisocial, irresponsible behavior), and for organizations (e.g.,
lack of organizationally directed counterproductive work be-
havior). Findings parallel other evidence that C relates nega-
tively to risky health, addictive, and deviant behaviors (6, 11)
across multiple domains of life (32). It also supports the theory
that C helps to protect nonimmediate goals and behaviors from
the disruption of hedonistic impulses, as well as the external
distractions that detract from occupational objectives (21, 22, 24)
(for relations to specific counterproductivity variables, see SI
Appendix, Table S7).

Proficient Performance—Especially for Conventional Goals Requiring
Persistence. Table 1 summarizes meta-analyses of C and perfor-
mance variables. C has effects in a desirable direction for 45 of
46 variables (98%), with a mean of py,=0.17 (SD = 0.10).
Breaking out results by career domain, C has a strong effect for
education (p=0.25), moderate effects on the job (p=0.17) and
across career/lifespan (p=0.16), and a smaller effect for job
application settings (p=0.12). Given the larger number of con-
tributing variables, we divided the on the job domain into 3
subcategories of performance: in-role (i.e., performance that is
mandatory), extra-role (i.e., performance that is discretionary,
but encouraged), and change oriented (i.e., performance that is
directed at making or advocating change); their respective effects
are p=0.20, 0.20, and 0.11. Overall, C is certainly characterized
by proficient performance, but 2 other themes are notable.

To better understand C’s functioning for these variables, Fig.
1 includes effects for 12 variables in the top 33%. First, C has
stronger effects in well-structured contexts (i.e., education) and
for variables that involve following socially prescribed behaviors
(e.g., situational judgment tests, commendable behavior). As
Table 1 shows, despite differing in terms of compulsory and
voluntary behaviors, in-role and extra-role effects are much
stronger than the change-oriented effect, a subcategory that
comprises variables reflecting greater ambiguity, imagination,
and an advocacy of counter-normative change. Although C
does offer some change-oriented benefits, its effects are more

TAlthough job application appears to be an exception, the effect for its associated vari-
able, “applicant faking,” is not a function of C, but rather reflects evidence that job
applicants self-report higher levels of C than job incumbents.
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profitably directed toward more conventional goals and social
expectations.

Second, C has stronger effects for variables requiring persis-
tent, long-term performance (e.g., academic performance) than
it does for variables requiring intense, short-term performance
(e.g., assessment center performance). This persistence theme
explains the relatively weaker job application effect, which
mainly includes variables demanding maximal performance
versus the typical performance over time that is more charac-
teristic of C. Finally, proficient performance of C, especially for
conventional goals requiring persistence, is recognized in oc-
cupational contexts (e.g., overall job performance as rated by
supervisors, peers, and the self; for relations to specific per-
formance variables, see SI Appendix, Table S8).

Having answered our questions about the key themes that
characterize the functioning of C for occupational variables and
the roles that conceptual categories and career domains play on
C effects, we now turn to the effect that specific occupations
have on occupational performance.

Moderating Role of Occupational Complexity on
Occupational Performance

Fig. 2 shows meta-analyses of C and occupational perfor-
mance across 8 occupations, which are organized according to
the complexity of their technical work demands. Effects range
from p=0.13 to 0.33, with a mean of p=0.22 (SD = 0.06).
Overall, C displays potent performance effects that generalize
across available occupations; however, complexity moderates
this relation.

C has strong effects for occupations that are low to moderate
in occupational complexity (e.g., skilled/semiskilled, customer
service), but weaker effects for occupations that are high in
occupational complexity (e.g., professional). High-complexity
occupations require the ability to detect and solve novel, ill-
structured, and atypical problems. However, these requirements
are asymmetrical with the themes that characterize the func-
tioning of C: specifically, motivation to engage in persistent,
goal-directed performance on conventional tasks in more well-
structured, predictable environments (for relations to specific
occupations, see SI Appendix, Table S9). In short, high occupa-
tional complexity attenuates the relation of C and occupational
performance.

Discussion and Implications of Findings

Drawing on 92 unique meta-analyses reporting effects for 175
distinct variables, which represent #» > 1.1 million participants

Low Complexity
Skilled/Semi-Skilled L 2
Moderate Complexity
Sales &
Military ’
Health Care 0
Customer Service ‘
Police ‘
High Complexity
Managerial &
Professional ’

.00 .10 .20 30

Fig. 2. Summary of meta-analyses of C and occupational performance
across 8 occupations. Diamonds represent estimated population correlations
corrected for unreliability. Horizontal bars are 80% credibility intervals
around each population correlation (for relations to specific occupations, see
SI Appendix, Table S9).

Wilmot and Ones

across k > 2,500 studies, we presented the largest, most com-
prehensive quantitative review and synthesis of the occupational
effects of C available in the literature. Our paper makes 3 im-
portant contributions. First, we reported the distribution of C
effects for a plethora of occupational variables—a compendium
that is unavailable elsewhere. C has effects in a desirable di-
rection for 98% of variables and a grand mean of p,, =0.20,
indicative of a potent, pervasive influence across occupational
variables. Second, we identified key themes that characterize the
occupational functioning of C. Focusing on the top 33% of effect
sizes (p >0.24), we synthesized 10 themes: 1) motivation for
goal-directed performance, 2) preference for more predictable
environments, 3) interpersonal responsibility for shared goals, 4)
commitment, 5) perseverance, 6) self-regulatory restraint to
avoid counterproductivity, and 7) proficient performance—
especially for 8) conventional goals, 9) requiring persistence.
Third, we examined the role that different occupations have on
C’s relation to occupational performance. Although C shows
potent, generalizable effects for performance across available
occupations, complexity moderates this relation. That is, 10) high
occupational complexity attenuates the relation of C and
occupational performance.

The preceding paragraph suggests that goal setting and pri-
oritization are essential to C expression (21, 22). Occupational
goals activate the motivational engagement and behavioral re-
straint that are required for C’s proficient performance. Goals
constrain the scope of possible behaviors by demanding com-
mitment to a specific end, which channels and focuses motiva-
tional engagement toward accomplishing that objective. Associated
characteristics of perseverance and persistence increase the
likelihood that that goal will be achieved. Further, it is note-
worthy that C effects are as potent for individual goals as they
are for interpersonal responsibility for and collaboration on
shared goals. However, that is only one part of it. Goals activate
requisite self-regulation to avoid external distractions, hedonistic
impulses, and general counterproductivity that can detract from,
or even undermine, goal-relevant performance. Finding that C’s
counterproductivity avoidance is largely invariant across time
and career domains is remarkable. It attests to the importance
of C for adherence to behavioral norms and societal rules (9,
23). Finally, motivational engagement and behavioral restraint
have strong theoretical links to C’s lower-order aspect traits
(22, 26), which represent a promising way to advance future
occupational research.

Motivational engagement and behavioral restraint stemming
from goals contribute to C’s performance effects, but a third
consideration is the need for more predictable environments. C
behaviors are not context independent, but rather are subject to
certain boundary conditions. C shows its most potent effects in
orderly and well-structured occupational settings that have clear
social expectations. C effects are most profitably aligned to tasks
that specify conventional goals and are low to moderate in
complexity. Environmental predictability presumably serves to
hone C’s persistent, goal-directed motivation, which would
otherwise be diluted through diffusion by more ill-structured,
ambiguous, or complicated circumstances. For occupational
contexts or tasks that do not match these characteristics, C
would benefit from the compensatory effects of domain-specific
knowledge or skills, cognitive ability (the effect of which in-
creases with high occupational complexity) (1, 2), or other
noncognitive constructs (e.g., extraversion) (28) that support
high-complexity functioning.

Our findings have applied and policy implications. Motiva-
tional engagement, behavioral restraint, and environmental
predictability are 3 major considerations for C’s goal-directed
performance. What is more, they correspond to fundamental
human needs for status, acceptance, and predictability (33).
Organizations can harness the potent effects of C for their
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employees by including quality measures and indicators of C in
their selection and talent management systems. Individuals can
benefit by considering their own C levels in making vocational
choice and career plans. Societally, it would be more profitable
to invest in interventions and programs that target C development
in educational systems, rather than focusing on C failures after
they manifest in adulthood. To be both equitable and useful, in-
tervention efforts should be broadly based (i.e., not limited to
specific groups or students with lower C levels) and balanced, to
avoid the unintended consequences of promoting extremely high
C levels (e.g., obsessive compulsive tendencies) (34).

Conclusion

Few individual differences variables have occupational effects as
potent and pervasive as C. Based on evidence from more than a
century of occupational research, the vast treasure trove of find-
ings presented here should motivate every individual, organiza-
tional, and societal decision maker to better understand, develop,
and apply the valuable human capital resource that is C.

Materials and Methods

Literature Search and Inclusion Criteria. Several search strategies were used to
locate C meta-analyses appearing between January 1990 and December 31,
2018. To qualify for inclusion, a record had to meet 4 criteria. It had to be 1) a
meta-analysis, 2) published, 3) in the English language, and 4) reporting the
zero-order relation of C to at least one work-relevant variable. Records were
disqualified following the first missed criterion. Likewise, to qualify for in-
clusion, a variable had to meet 5 criteria. It had to 1) report sufficient data for
analysis, 2) use C self-reports, 3) relate to a consequential work or educational
variable, 4) permit its inferences to the general working population, and 5)
come from an independent meta-analysis (i.e., only one effect per variable
included). Variables were excluded after the first missed criterion. A variable
had to meet the same criteria, except for 4), to qualify for inclusion in the
review of occupation-specific performance. For variables reporting multiple,
nonindependent effects, the estimate from the more comprehensive meta-
analysis was used. Variables reporting multiple, independent effects were
combined using second-order meta-analysis. Altogether, 175 variables
reported in 92 meta-analyses met inclusion criteria, including effects from 8
occupations. We systematically extracted descriptive data from the qualifying
meta-analyses, including the name, source, and operational description of
the focal variable; the total number of independent samples; total sample
size; mean sample-size weighted observed effect size; and an index of
between-studies variability. Several records did not report complete de-
scriptive data, so some estimation and transformations were required (for
details, see SI Appendix, Supplementary Methods).

First-Order Meta-analyses. We did not conduct any new first-order meta-
analyses in this review. Instead, we used methods from psychometric meta-
analysis (14) to update the estimates from all qualifying meta-analyses
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with a common set of statistical corrections, which similarly addressed
sampling error and measurement error across contributing records. To
correct for measurement error, we used frequency-weighted artifact distri-
butions (for details, see S/ Appendix). Because of sporadic reporting, we did
not correct for range restriction. Meta-analyses included in our review had a
common set of statistics: first, descriptive statistics (i.e., kK, N, mean sample-
size weighted observed 7, and its SD, SD,) reported in, or estimated from,
their source meta-analysis. Corrections were used to estimate the mean
population correlation (p) and its SD (SD,). Next, we calculated confidence
and credibility intervals. Confidence intervals (Cls) estimate the boundaries
wherein the observed correlation is expected to fall based on the SE of
between-study effects. Credibility intervals (CRs) estimate the between-
studies heterogeneity in population effects and are calculated using SD,.
Estimates with 80% CRs that exclude zero are interpreted as generalizing
across contexts (14) (for first-order meta-analyses to specific variables and
occupations, see S/ Appendix, Tables 54-59).

Second-Order Meta-analyses. Several meta-analyses reported findings from
multiple, nonoverlapping meta-analyses, which were combined using
second-order meta-analysis procedures. Second-order meta-analysis extends
the procedures of psychometric meta-analysis by enabling the cumulation of
effects from independent meta-analyses, which helps refine population
parameter estimates and also accounts for second-order sampling error (15).
Second-order meta-analysis uses basic input (i.e., k, N, r, and SD,) and mean
population correlations (p) from 2 or more first-order meta-analyses and had
a common set of statistics. First, m summarizes the number of contributing
first-order meta-analyses. Next, the grand mean correlation (py) and its
associated variance (VARz.,e) are estimates of second-order population pa-
rameters, having accounted for measurement error and second-order sam-
pling error. Confidence and credibility intervals are also calculated (15)
(for details, see SI Appendix, Supplementary Methods). Overall, we
conducted 47 second-order meta-analyses (22% of included variables;
for second-order meta-analyses to specific variables, see SI Appendix,
Tables S10-S15).

Evaluations of Publication Bias and Sensitivity Analyses. Publication bias and
questionable research practices may influence the scientific record. Meta-
analyses are not immune from these influences and methods have been
proposed to test for their effects (see ref. 35 for a review). Accordingly, we
conducted evaluations of publication bias and sensitivity analyses for meta-
analyses contributing to our review and sensitivity analyses for our second-
order meta-analyses (for details, see S/ Appendix, Tables $16-520). Findings
provided no evidence of publication bias or questionable research practices
that threaten the validity of our meta-analytically derived conclusions (cf.
ref. 36). We conclude, therefore, that results represent accurate estimates of
the effects of C for occupational variables.
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