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Abstract

This introduction to the special issue “Interdisciplinary Perspectives on Effort”
highlights the relevance of effort as a research object and pinpoints the potential
of various approaches to contribute to the advancement of knowledge on this
multifaceted phenomenon. Addressing three dimensions of research—on the
measurement, determinants, and consequences of effort—the article also gives an
overview of the collection of articles in the special issue. In terms of measurement,
we distinguish between self-reported individual characteristics related to effort, on
the one hand, and behavioral measures of effort referring to task performance on the
other. Concerning determinants, we review the ways in which studies find incentives,
personality characteristics, and family background to affect individual effort provisions.
Finally, when it comes to consequences, we discuss effort as a source of legitimate
entitlement to rewards, speaking to normative theories of justice, and effort as a
driver of socioeconomic achievement, referencing debates about the respective
benefits of cognitive and noncognitive skills. In concluding, the article distills selected
lessons learned for future research on effort.
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Introduction

Effort is a multifaceted phenomenon that continuously engages scholarship from an
array of disciplines. First and foremost, effort is a psychophysiological process, and
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psychologists have extensively studied the basic mechanisms behind cognitive effort
(Kurzban et al., 2013; Westbrook & Braver, 2015). Given the crucial importance of
motivation in education, there is a large body of research on effort in learning (De
Bruin et al., 2020). In the economic literature on inequality of opportunity, effort is
juxtaposed with circumstances and studied in relation with the (re)distribution of
income and wealth (Andreoli & Fusco, 2019) as well as educational achievement
(Asadullah et al., 2021). Recent advances in behavioral economics have delved deeply
into the complex workings of human effort investments, including peer effects
(Dohmen & Falk, 2011; Falk & Ichino, 2006). Moreover, economists have long sought
to understand which payment schemes incentivize maximum effort among workers
(Prendergast, 1999). In sociology, effort is often studied in close relation to educa-
tional expectations and attainment (Domina et al., 2011), focusing on the implications
for social mobility (Farkas, 2003). In occupational medicine, a strand of research
investigates the effort-reward imbalance in working conditions (Siegrist et al., 2004).

In short, there is a great variety of relevant circumstances under which effort is
provided, each asking for different analytical approaches. However, cross-disciplinary
exchange is scarce and there is a need for knowledge consolidation regarding this
elusive phenomenon. Effort is a pervasive and intuitive concept but it has been notori-
ously hard to capture empirically. Indeed, a closer look into the wide variety of empiri-
cal research addressing effort from different angles reveals a surprising lack of
established evidence regarding not only its determinants and consequences but even
its proper measurement and distribution in the population. This collection of articles
tackles issues surrounding the measurement and contributory factors of effort, its role
as moderator in skill formation and decision making as well as its consequences for
distributive preferences and socioeconomic achievement.

We propose to understand cognitive effort as the mobilization of mental resources
to fulfil a task. Beyond highlighting the general relevance of effort as a research object,
this introduction to the special issue pinpoints the potential of interdisciplinary
approaches to contribute to the advancement of knowledge on the (a) measurement,
(b) determinants, and (c) consequences of effort. In doing so, this introduction also
gives an overview of the articles in the special issue and distills selected lessons
learned. While the individual articles go beyond the study of effort per se—they each
make additional specific contributions to debates in adjacent literatures—this sche-
matic framework illustrates the coherence of the overall collection and outlines the
contours of a larger emerging research agenda.

Measurement

Previous social research has drawn on a multitude of proxies to capture effort empiri-
cally. A key challenge in measuring effort with observational data is to discriminate
between effort and capabilities. For example, behavioral indicators such as self-
reported study hours (Delaney et al., 2013), employment outcomes (Kaufman &
Uhlenberg, 2000) or worker absenteeism (Ichino & Riphahn, 2005) are flawed as
effort measures because they neglect structural constraints. Recall bias is an additional
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source of noise. Conventional experimental studies in economics measured effort
through alternative monetary choices (Fehr et al., 1998). However, this abstract form
of effort consisting of a simple mouse click has been rightfully criticized as unrealistic
(Levitt & List, 2007). Health economists have used lifestyle indicators such as smok-
ing and exercise to operationalize effort (Garcia- Gomez et al., 2015), but this approach
disregards genetic dispositions and environmental influences.

Self-reported effort referring to recent learning activities (Hagger & Hamilton,
2019) or subjective evaluations of effort exerted in specific tasks (Paas et al., 2003)
are based on the strong assumption that people can truthfully grade their effort on a
comparative scale. Alternatively, evaluations by third parties like teachers are infor-
mative (De Fraja et al., 2010). However, neither of these measures are entirely able to
distinguish between ability and effort (Carbonaro, 2005). One way to overcome this
challenge in measuring effort, is using personality traits assessed through surveys.
For example, the psychological grit scale refers to effort sustained over time
(Duckworth & Gross, 2014).

In the present special issue, several effort-related personality traits are closely
examined. The experimental study by Aguiar, Alvarez, and Miller assesses the explan-
atory power of the long-established personality scale locus of control showing the
stability of this measure when analyzing longitudinal data. Bortolotti, Dohmen,
Lehmann, Meyer, Pignatti, and Torosyan are particularly interested in patience, mea-
sured in various forms, both experimentally and survey-based. Holtmann, Menze, and
Solga examine a variety of personality characteristics, including goal pursuit as well
as educational aspirations and conscientiousness as part of the Big Five personality
traits. Gil-Hernandez also focuses on conscientiousness as a “noncognitive” skill and
its returns. Apascaritei, Demel, and Radl consider conscientiousness as well as locus
of control, need for cognition and delay of gratification.

Personality traits are important individual characteristics with proven relevance for
life outcomes. However, when used as a proxy of effort, personality scales are subject
to significant limitations. It is well-known that the human mind is prone to take short-
cuts to save energy (Tversky & Kahneman, 1974) and common tendencies such as
procrastination lead to disparities between rationalized views and actual behaviors
(Akerlof, 1991). Moreover, social desirability and moral hypocrisy may bias survey
responses on self-evaluation (Lindenberg et al., 2018). In a recent set of experiments,
Chen et al. (2020) show that self-reports of the Big Five personality constructs are
sensitive to survey conditions, such as the positive framing of traits or rewarding
respondents with status incentives for performing tasks in the same session. Insufficient
effort responding to surveys has similarly been argued to introduce not only random
measurement error but also systematic bias in personality studies (Huang et al., 2015).
Such findings draw attention to the fact that even firmly established effort-related
constructs may suffer from systematic measurement problems. Thus, effort-related
self-reports ought to be distinguished from actual effort requiring the mobilization of
finite resources.

Against this backdrop, behavioral measures of personality are a very promising
approach. For example, Zamarro et al. (2018) propose that “survey effort” is a good
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proxy of established personality scales. Understanding survey responses as akin to a
cognitive task, the authors demonstrate that item nonresponse and, especially, careless
answering is significantly correlated with personality characteristics such as grit or
conscientiousness. Decomposing test data from the well-known Programme for
International Student Assessment, Borghans and Schils (2018) have proposed to mea-
sure students’ effort as performance persistence over the 2-hour test, while controlling
for the difficulty of each question. Time spent answering questions is another proxy of
noncognitive traits (Soland & Kuhfeld, 2019), and there is increasing evidence sup-
porting the predictive power of such noninvasive measures of effort (Silm et al., 2020).
In summary, effort is inherently a behavior that needs to be measured objectively.
In his contribution to the special issue, Palacios-Abad uses the above-mentioned per-
sistence approach to calculate youngsters’ effort as relative decline in accuracy over
the test duration. Bortolotti and coauthors use a series of discrete choices between
immediate and delayed rewards in a high-stakes situation. The articles by Apascaritei,
Demel, and Radl, by De Dreu, Gérxhani, and Schram, and by Aguiar, Alvarez, and
Miller use real-effort tasks (i.e., simple tasks requiring no special ability or skill) as
objective effort measures. While the former two employ different computerized tasks,
the latter relies on a manual task with strong claims to ability neutrality. Moreover, De
Dreu, Gérxhani, and Schram collected testosterone and cortisol measures to examine
whether hormonal adaptations affect cognitive effort and performance. Together, the
articles in this special issue respond to the need for systematic research on effort and
the ramifications of the methodological challenges involved with its measurement.

Determinants

Three kinds of determinants of effort are examined in this special issue: (a) incen-
tives, (b) personality characteristics, and (c) family background. Effort is costly, and
standard economic theory thus holds incentives to be central drivers of people’s effort
(Westbrook & Braver, 2015). However, it has been shown that there can be a crowd-
ing out of different types of incentives (Bénabou & Tirole, 2003). Adding to this lit-
erature, the contribution by De Dreu, Gérxhani, and Schram to this special issue
demonstrates that status incentives, and specifically the anticipation of being ranked
by peers, significantly affect effort provisions, mediated by hormonal responses.
Relatedly, Apascaritei, Demel, and Radl report notable boosts in cognitive effort
when material performance incentives are offered to children in the form of toys.
Furthermore, it seems intuitive that not all people respond to incentives in the same
way, and the evidence shown in both aforementioned articles indeed point towards
stronger effects of incentives among male than among female participants.

Not incidentally, by studying individual heterogeneity psychologists have high-
lighted a long list of personality traits related to effort that may help explain social
differences. For example, task-related orientations are captured by constructs like con-
scientiousness, need for cognition and industriousness, and relevant broader concepts
like locus of control, self-efficacy, or delay of gratification. Such constructs have
sometimes been used as proxies of effort (e.g., Breen & Goldthorpe, 2001) but are
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arguably better understood as determining factors of effort to the extent that they mod-
erate individuals’ susceptibility to different incentives to exert effort.

Using a sample of fifth graders in Spain, Apascaritei, Demel, and Radl ask to what
extent self-reported personality traits that are theoretically relevant for effort (subjec-
tive measures) predict the cognitive effort provided to complete actual tasks (objective
effort). Their key result is that the explanatory power of established personality mea-
sures is disappointingly low. Although each personality scale is supposed to capture
certain additional aspects, the theoretical constructs all imply direct meaning for effort,
suggesting closer associations with real effort provisions than could be observed empir-
ically. Similarly, in the experimental evidence reported by Bortolotti and coauthors,
empirical findings depend on whether patience is measured using hypothetical scenar-
ios in a survey or via consequential choices in an incentivized setting.

Going back to theories of social justice, another plausible source of heterogeneity
in effort is family background, raising uncomfortable questions about the degree of
social fluidity of contemporary societies. Despite powerful narratives like the
“culture of poverty” thesis, the evidence on the influence of parental background on
effort or related constructs is scattered and, again, appears sensitive to the chosen
measures. Looking at German children at different ages, both the studies by Gil-
Hernandez and by Holtmann, Menze, and Solga show positive associations between
parental socioeconomic status and noncognitive skills or personality, but both agree
that this relationship is much weaker than for cognitive skills or competences.
The theoretical considerations and new findings in these studies point to a complex
interplay between ability and effort that deserves greater scholarly attention going
forward.

Consequences

Significantly, effort is of key interest in fundamental debates about meritocracy and
social inequality. Hence, two important consequences of effort have been discussed
across the social sciences: (a) effort as a source of legitimate entitlement to rewards,
speaking to normative theories of justice and (b) effort as a determinant of socioeco-
nomic achievement, chiefly within the debates about the benefits of cognitive and
noncognitive skills. These two types of consequences of effort—normative and fac-
tual—are discussed by different articles in the special issue.

With respect to the first dimension regarding ideas of entitlement, most people
agree with the general notion that hard work helps one get ahead in life (Mijs, 2019).
According to the meritocratic principle, individual educational and economic achieve-
ments are determined on the one hand by people’s ability and, on the other hand, by
their effort. However, this “rhetoric of rising” (Sandel, 2020) is based on flawed
assumptions of a level playing field, and backed with regrettably scant empirical
evidence. From a normative point of view, according to John Roemer’s (1998) theory
of equality of opportunity, effort is the sole legitimate source of inequality, and most
political discourses champion a view that hard work should be rewarded. In contrast,
according to Rawls’s (1971) theory of justice, neither effort nor merit or other
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individual capacities can be considered as allocation principles because we lack full
control of them.

Addressing these complex philosophical questions, many experimental studies in
social psychology, sociology, political science, and economics have investigated
whether people reward effort and productivity when they make distributive justice
judgments (Cook & Hegtvedt, 1983; Frohlich et al., 2004; Konow, 2003). In con-
trolled laboratory settings, some of these studies have tried to separate the effects of
effort and related concepts such as ability and productivity in justice judgments and
decisions. In this special issue, Aguiar, Alvarez, and Miller report the results of a real-
effort experiment in which people who show an internal locus of control are signifi-
cantly more likely (than people with an external locus) to accept both arbitrary and
effort-based inequalities, although they accept the latter more often.

With regard to the second consequence, effort as a determinant of achievement,
numerous empirical studies have examined the distinct effects of effort-related mea-
sures such as self-control on life outcomes (e.g., Borghans et al., 2016; Duckworth &
Gross, 2014; Moffitt et al., 2011). This scholarship demonstrates that findings strongly
depend on the exact measures chosen. Moreover, although effort is a positive contrib-
uting factor in the attainment process, the relationship is not as simple as an additive
or even multiplicative model in interaction with ability would suggest. For instance, a
very recent article in educational psychology argues that it is not per se how much
effort is put forth that matters for learning, but in what activities cognitive effort is
invested (Dunlosky et al., 2020). In this special issue, Bortolotti and coauthors use
economic incentives to explore the mediating effect of cognitive effort on the relation-
ship between patience and cognition.

Building onto the body of existing evidence, the article by Palacios-Abad in this
issue underlines the importance of effort for educational success. His analysis of
Australian data shows that persistence measured at age 15 is a significant and relevant
predictor of tertiary educational attainment ten years later. Moreover, educational
expectations emerge as the driving force that, by shaping the level of effort exerted,
boosts the long-term chances of college completion.

The contribution by Holtmann, Menze, and Solga to the present issue analyzes the
effects of multiple personality and behavioral traits—as potential mediators and mod-
erators—on the intergenerational transmission of educational attainment in Germany.
Compared with cognitive skills, the authors show that “noncognitive skills” work
more as moderators and less as mediators of the transmission of advantage across
generations. Similarly, the article by Gil-Hernandez tackles the interplay of parental
background, cognitive and noncognitive skills in the transition to the academic track
in Germany. He finds that, when cognitive skills are limited, the benefits from being
conscientious are notably higher among children from higher SES families. In other
words, having a positive disposition towards effort only seems to pay off for low-
performing children from advantaged social origins, but not for low-performing chil-
dren from working-class origins. Both contributions to the special issue point to
inequality-enhancing effects in the interaction between family background and non-
cognitive skills, significantly adding to our understanding of educational mobility.
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Implications for Future Research

The arguments and findings in this special issue have important implications for
future research on effort and related concepts. Methodologically, the articles provide
new evidence that holds relevance for specialists in survey design, behavioral eco-
nomics, as well as psychophysiology. Sociologists and social psychologists studying
personality traits, experimental economists using real-effort tasks and educational
researchers interested in boosting motivation among children are just some of the
audiences that we hope can be inspired by the contributions made by the 20 collabo-
rators that make up this special issue.

In the current COVID-19 pandemic, there has been much debate about the self-
control required by social distancing measures and the discipline it takes to forgo
activities that used to be normal (Martarelli & Wolff, 2020). At the same time, it
has become apparent that the actual level of stress and sacrifice has differed
immensely across social groups (Schnell & Krampe, 2020). Not only because
there is massive variation in resources that shape our capacity to cope with the
repercussions of the pandemic, for instance with homeschooling (Bol, 2020) but
also because there are vastly different baselines in the activities we would under-
take normally. In short, the effort it takes for each person to adapt to the new situ-
ation varies enormously, and in ways that cannot be mapped along a single
continuum. Effort has remained an elusive phenomenon precisely because of the
moving baseline set by people’s capacities, be it in the realms of health, education,
income, or employment.

Advancing knowledge on effort through better understanding of the measure-
ment issues involved, the manifold contributing factors, as well as its diverse impli-
cations, has substantial applied benefits. For example, the everyday work of
educational practitioners can be enhanced by new insights on effort stimulation.
How to evoke students’ motivation to apply effort to learning is one of the funda-
mental challenges for teachers at all levels of the education system. Policy makers
can learn how to design better rules and regulations in areas where effort is a central
matter, such as unemployment benefits and social assistance schemes. Finally,
unraveling the twisted ways in which effort contributes to socioeconomic attain-
ment, and people’s perceptions of social justice, is key for progress towards more
cohesive and fair societies.
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