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which the predictor was SE-squared (SE2; Moreno et al. 2009). In
both models, the regression coefﬁcient for the predictor was signiﬁcant (tSE = 11.87; t2SE = 11.99; ps < .001), which is consistent
with the presence of publication bias. The model-based estimates
of the true underlying effect differed, however. Using SEsquared, the corrected effect size was d = .25 (95% CI
[.18, .32]). Using SE as the predictor, the corrected effect size
was a non-signiﬁcant d = −.10 (95% CI [−.23, .02]). So, based
on these methods, ego depletion could be a small effect – less
than half the size of that estimated by Hagger et al.; but it could
also be a non-existent effect for which belief has been kept alive
through the neglect of null ﬁndings. If the true effect size is
close to d = .25, then the set of experiments Hagger et al. analyzed
was extremely underpowered (Mean power = .15, 95th percentile
= .24). And even these less skeptical results counsel caution:
Assuming the mean effect size is d = .25, researchers hoping to
study depletion by comparing two means with 80% power
should be prepared to collect a sample with N > 460, not N = 84
(as implied by Hagger et al.’s estimate of d = .62).
The great pity here is that editorial vigilance could have obviated
these concerns: Editors and reviewers of meta-analyses should
insist on rigorous efforts to track down the hard-to-ﬁnd (i.e., unpublished) results. As things stand, we believe that the highest priority
for research on the depletion effect should not be arriving at a
better theoretical account, but rather, determining with greater
certainty whether an effect to be explained exists at all.
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Abstract: Kurzban et al. argue that the experiences of “effort,”
“boredom,” and “fatigue” are indications that the costs of a task
outweigh its beneﬁts. Reducing the costs of tasks to “opportunity costs”
has the effect of rendering tasks costless and of denying that they can be
inherently boring or tedious, something that “vigilance tasks” were
intentionally designed to be.

Kurzban et al. begin with the question as to why certain tasks
cause an aversive experience of mental effort, with consequent
deterioration in task performance. Although almost all of the
examples they give are of “vigilance tasks” (to which I shall
return below), their answer does not concern such tasks per se,
nor does it address the special features of vigilance tasks (or
why they are designated “vigilance” tasks in the ﬁrst place).
Rather, Kurzban et al. present a theory about the engagement
of executive function in general, along with a general theory of
the phenomenology of the conscious experience of “effort,”
“boredom,” and “fatigue.” According to the authors, these sensations are an indication of the opportunity costs of an activity –
namely, that the costs of continued engagement in the present
activity are outweighed by the “value of the next-best possible
action” (sect. 2.4.1). What is unique about this account is the
authors’ claim that the costs of an activity simply are its opportunity costs, an assumption that has far-reaching implications.
If the costs of a task are equated with its opportunity costs, then
the task itself is costless. Deﬁned this way, tasks cannot be (or be
perceived to be) inherently boring or tedious or fatiguing. But this
assumption is certainly wrong. Before explaining why, consider
the following question: Can tasks be (or be perceived to be) inherently rewarding (or exciting, engaging, invigorating)? The authors
do not address this question directly, but it is telling that all of the
examples they present of “rewards” or “beneﬁts” associated with a
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task are external to the task itself – for example, payment given to a
study participant for completion of a task. This implies that just as
performing tasks is, in and of itself, without cost, so too, performing
tasks is, in and of itself, without beneﬁt. Or put another way, just as
tasks cannot be inherently boring, they cannot be inherently exciting or rewarding or invigorating. But both of these assumptions
(if both are in fact assumptions) are obviously incorrect.
Imagine that you are going to be a study participant. If you were
given a choice of two tasks that involved an equal monetary reward
and the same amount of time, which would you choose: To watch
the second hand on a clock for three hours, indicating its position in
response to an irregularly presented signal? Or to pilot a spacecraft
simulator through a fantastic 3D virtual reality for three hours? We
can safely assume that everyone would choose the latter (and many
young persons would likely volunteer to perform the task for free).
Why? The answer is not because the opportunity costs are higher
for the latter than the former. Presumably, they are the same.
Rather, it is because the former task is inherently boring, tedious,
and effortful, whereas the latter task is interesting, exciting, and
engaging. Can such a claim be made if we accept the authors’
model? Whether or not they would accept that “beneﬁts” can be
internal to, or part of, a task, their model clearly cannot accommodate the claim that watching a clock on a wall is inherently boring.
For what could such a claim mean if the costs of a task are reducible
to its opportunity costs?
Let us move out of the highly artiﬁcial world of study participants being paid to perform tasks like the Macworth Clock for a
moment. Let us also consider that “task” is too restrictive a term
for what the authors are considering (although appropriate in
the context of study participants and Macworth clocks). What
they are considering is any kind of mental activity that entails a
performance of some sort that can be measured.
Consider two friends, Amy and Peter. Amy is proﬁcient at chess
and loves the game. She can play for hours on end with no apparent fatigue and no diminishment in her performance. She is
excited and engaged when she plays, and enjoys the experience.
Peter is a mediocre chess player and hates the game. He ﬁnds it
incredibly boring. When Amy insists that Peter play chess with
her, Peter has aversive experiences of mental effort, boredom,
and fatigue, with a concomitant rapid decline in performance,
and he usually forfeits the game after 10 minutes. To be sure,
part of Peter’s boredom is an acute awareness of opportunity
costs – he would rather be doing just about anything else (and is
consciously aware of this fact). But the opportunity costs loom
large precisely because he ﬁnds the activity of playing chess
itself boring, tedious, and effortful. In other words, high opportunity costs do not make playing chess effortful and boring for Peter;
rather, the fact that Peter ﬁnds playing chess boring and effortful
makes the opportunity costs high to him. Boredom dictates opportunity costs, not vice versa.
To return to vigilance tasks: While to Peter, in the above
example, playing chess may seem a vigilance task, vigilance tasks
(unlike chess) are explicitly designed to give rise to aversive experiences of mental effort, boredom, and fatigue, with a concomitant
deterioration in performance. That is why they are called vigilance
tasks. Interest in vigilance or sustained attention arose during
World War II, when British air force radar operators were required
to spend lengthy periods of time monitoring screens for the radar
return patterns of enemy surfaced submarines (Warm & Dember
1998). Although the job was considered not physically strenuous
or mentally taxing, the maintenance of accurate performance
turned out to be beyond human capability. Vigilance tasks were
designed to generate the same mental effort, boredom, and
fatigue that radar operators indicated that they had experienced.
Finally, concerning the enigma as to why revising a manuscript
can be aversively effortful: Many a professor ﬁnds writing stimulating, engaging, and exhilarating, and can work for 15 hours
without fatigue or boredom. But endless checking of typos, footnotes, and bibliographies bores many to tears, and after an hour or
two, just about any activity seems preferable.

