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Making choices, responding actively instead of passivel
other acts of self-control and volition alldrawona comr?
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se.lf’s resources have been expended, producing the con
this sFate, the self is less able to function effectively
exerting volition, Effects of ego depletion appear to/r
maining resources rather than full exhaustion, althou
is pqssnbfe. This versatile but limited resource is cru
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liance on habit, routine, and automatic processes,
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Ma.ny of the woes that have afflicted human beings relentlessly for ce
turies seem eminently avoidable if people would only use thei}; 0 vers
of reason t.o make sensible, deliberate choices. When some line o?a V:’.efs
leads_to disaster, bystanders and guardians shake their heads andC IOII:
?hf;tg'r: étuch alsq:Whgt were you thinking? Why on earth did youacslo
sdts Ldntt you know better?” From spiritual is >
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ready know they should. Whatever the joys a > S of impulsi

behavior may be, the costs are immense}aid ;cai;;v\i/;rdzliifvlgml:lbwe
eventually regretted as foolish and self-destructive. F e
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fully is not only a major root of personal and social problems, it is also an
endlessly fascinating issue for psychology. In the final analysis, the hu-
man penchant for bringing avoidable woe on oneself challenges psy-
chology’s view of the human being as a rational, information-processing
creature guided by self-preservation motives and able to calculate his or
her enlightened self-interest. Human beings are set apart from all other
earthly creatures by the high extent of their exceptional capacity to con-
trol and regulate their own behavior. Why don’t people use this capacity
more often, for their own benefit?

The present article will propose one central reason for the human fail-
ure to regulate one’s own behavior (including thoughts and feelings).
The central idea is that controlling oneself—especially when this in-
volves overriding one’s own impulses, habits, or established tenden-
cies—consumes some limited resource. This resource resembles an
energy or strength. When it is depleted, people become less able to con-
trol themselves.

The term control has a rich history in psychology, and among its influ-
ential usages is the recent distinction between automatic and controlled
processes (Bargh, 1982, 1997; Schneider & Shiffrin, 1977, Wegner &
Pennebaker, 1993). The automatic-controlled distinction is relevant to
the present work. The celfis the controller of controlled processes, and so
the self must expend its resources to exert control. The widespread reli-
ance on automatic processing, habit, routine, and similar patterns may
well reflect the fact that it is costly to the self to exert control. Exercise of
free will or conscious, deliberate choice exacts a toll on the self, and the
self may wish to avoid paying this price much of the time.

THE SELF AS A STRENGTH RESOURCE

Our central theoretical argument is as follows. There exists a resource
that the self uses for a broad variety of volitional activities. These activi-
ties include overriding response tendencies such as habits or impulses,
making a conscious or deliberate choice, and initiating action (as op-
posed to being passive). In broad terms, the self’s executive function, in-
cluding all acts of controlling or altering the self and all acts of decision
making and initiative, depends heavily on this resource.

We propose that this resource resembles strength or energy. After the
self makes some exertion, such as to resist temptation or make a deliber-
ate choice, the self is likely to be depleted. In homage to Freud
(1923/1961,1933/1961), who was one of the first theorists to propose an
energy model for the self—or ego, in his terminology—we have adopted
the term ego depletion to refer to this state of diminished volitional re-
sources (Baumeister, Bratslavsky, Muraven, & Tice, 1998a).
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Two .hypotheses about this resource are crucial, First, the same re-
rsl(()::;c:vls ssff;d for a broad variety of the self’s operations. The self does
€ atferent resources for use with aff, ion
ect regulation, perf;
enhancement, thought suppression, impulse . Ve initiative.
and responsible choosing. Rather, we propose

.tlvmes of the self, the COmMmMON resource must be regarded as ex
lmsportant. Indeed, we think it is one of the self’'smostim
) efcgr;d, the resource is quite limited. As we shallargue, ego depletion
alfairly common occurrence (for review. see M / i
pak ' \ +see Muraven, Baumeister, &
X li;l; .preSbQ We alrgady suggested that self-control failures are wide-
t(})) theseu;aril;o ernﬂsocu.ety. If ego depletion does contribute significantly
ures, then it must be because people f
likely reason for this frec on it that the resyr ok &
¢ $ frequency of depletion is that the res > itself |

notextensive. If people had an unlimi s energy, thense,
10 a nited supply of this ener

gy, then vo-
lition would pose no problem, and people would rarely be d}e,pleted.

tremely
portant aspects.

REGULATORY STRENGTH

The) idea that self-regulation involves consuming a limited resource
i{n;;_trﬁ;:g fromda review of self-regulatory failures by Baumeister,
bt m(z)r;,t Z?t ! Tlced('1994). I.mprgssed by such facts as that diets are
pyowen m¢ enand impulsive crimes are most frequently committed
atein the evening, when people are tired, and that addictive relapse
and other breakdowns occur when people are under stress, thes )P :
thors specx'llated that self-control seemed to depend 011 s‘on’le fobrinau;
s.trength. Like a muscle, the capacity for self-control seeme;l to lose eff .
tiveness after being used (akin to fatigue). e
The strength model of self-regulation was tested in a series of experi
ments by Muraven, Tice, and Baumeister (1998). In these studies aft?r'l_
pants performed consecutive yet seemingly unrelated ’fct ICI;
self-control, to ascertain whether the second act showed signs of ;m N 'O |
mentas a result of having done the first act. In Study 1 p(\eoiD le who falg
to regulate their emotions while watching a sad, uplsettif video “I?
subsequently had poorer stamina on a physical endurancge task tli -
peop?e who had seen the same video but had not tried to regulcate thfji?
eTotlons. The effect.s were found regardless of whether participants
t ied to amplify or stifle their emotional response to the film. Thus, tr
Ing to alter one’s emotional state apparently depleted some re'source/ ch;
;ouhld have been used later to make oneself persist at the handgrip en-
J ux;/lnce task despite muscular fatigue and pain. The second experiment
: y Muraven et al. (1998) manipulated efforts to control thoughts. Fol-
owing the procedure developed by Wegner, Schneider, Carter, and

’

e o A1 . s ot e e |

EGO DEPLETION 133

White (1987), some people were asked to list their thoughts while also
trying to avoid any thoughts about a white bear. Others were simply
asked to list their thoughts. (An additional control group heard mention
of the bear but were not instructed to control their thoughts.) Later, the
researchers measured how long participants persisted on a difficult, dis-
couraging task (actually unsolvable anagrams). People who had tried to
suppress their thoughts gave up faster on the subsequent anagram task.
Thus, trying to regulate their thoughts depleted some resource that
might otherwise have helped them persist in the face of failure on a diffi-
cult, discouraging task. ’

Further evidence was provided in two additional studies by Muraven
etal. (1998). Trying to regulate thoughts (as in the white bear suppression
task) impaired people’s subsequent ability to control their emotions, as
measured by how much people smiled and laughed in response to a com-
edy video after they had been instructed to suppress all such displays of
mirth. Participants who had to suppress the thought of a white bear re-
ported the same mood, level of arousal, and frustration, and they exerted
the same amount of effort, as participants who did not have to exert
self-control. The only difference between the two conditions was the
amount of self-control required. Last, people’s autobiographical narra-
tives of self-regulation failure contained ample signs that such failures oc-
curred when people were depleted because of other demands.

Impulse control was missing from the Muraven et al. (1998) investiga-
tion, but a later investigation showed that impulse control consumes the
same resource as the others. Baumeister, Bratslavsky, Muraven, and Tice
(1998a) exposed food-deprived participants to severe temptation by leav-
ing them alone in a room with cookies and chocolate candies. (Moreover,
the cookies had just been baked in the same room, so the delicious aroma
pervaded the person’s surroundings.) Instead, they were told, they had
been randomly assigned to eat only from a bowl of radishes, which they
found considerably less appetizing than the chocolates and cookies. For
comparison purposes, one control group was permitted to eat from the
more desirable foods, and another control group was not tempted with

any food. All groups were then tested for persistence on a geometric fig-
ure-tracing task, which was actually unsolvable. This measure was
adapted from Glass and Singer (1972; modified from Feather, 1961), who
used it to measure frustration tolerance and regulatory persistence.

Once again, the findings showed that acts of self-control deplete an
important resource. People who had resisted the tempting foods and ate
radishes later gave up significantly faster on the figure-tracing task than
people in either of the control groups. Apparently, resisting temptation
consumed some resource that was then unavailable to help them regu-
late their task performance.
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A subsequent investigation found a similar effect with children
(Muraven, 1998b). Children who had to resist the temptation of playing
with an attractive toy were subsequently poorer at self-control demon-
strated by their inability to draw a line slowly, as compared with chil-
dren who could play withan attractive toy. There wasno sign that mood
or emotions moderated these effects,

The notion that resisting temptation draws on the Same resource as
other acts of self-control predicts that depletion should also have effects
in the opposite direction: self-control exercises, such as thought suppres-
sion, should impair the ability to resist temptation. One of us recently
tested this with adult male social drinkers. Half the sample was initially
put through the exercise of suppressing thoughts of a white bear,
whereas control participants did not have any initial depletion of
self-control. All participants were then told they were going to take a
driving simulation test that would include a prize for good perfor-
mance. Before taking the test, they were given a chance to drink beer.
They should have been motivated to limit how much they drank, to

avoid impairing their driving performance (and perhaps costing them-
selves the prize). Participants who were depleted from having per-
formed the thought-suppression exercise were less able to regulate their
drinking; they consumed more beer and became more intoxicated than
control participants (Mura ven & Collins, 1999).

Taken together, these studies suggest that the self uses one common
resource for a broad variety of acts of self-control. The four main
spheres of self—reguIation—controlling thoughts, affect regulation, im-
pulse control, and performance regulation—were al] implicated in
these studies, and exertions in one of them led to subsequent impair-
ments in another. The reservoir of energy or strength that the self uses
for these acts of self-control must be counted among the mostimportant
aspects of the self.

These findings also suggest that the resource involved is quite limited.
Five minutes of resisting the temptation to eat forbidden cookies, a brief
period of trying not to show any sadness when watching a distressing
film clip, or a few minutes’ worth of trying not to think about a white
bear are small acts of self-control that were sufficient to produce signifi-
cant reductions in subsequent self-control efforts. In fact, people who
had resisted the chocolate temptation for 5 minutes showed more than a
10-minute reduction in their persistence on the unsolvable puzzles later.
The egois apparently quite vulnerable to depletion. Work in other areas
and laboratories has provided converging evidence. Influential stress
studies by Glass and Singer (1972; for review see also Cohen, 1980)
found that coping with unpredictable nojse extracted what they called a
“psychic cost” in that it reduced subsequent performance on proofread-
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ich
ing, frustration tolerance, and the Stroop Color-Word tacsik (é:LOf :Zgict_
me, 1 1f-control), compared with people who coped with p o
able Ve' . ontrollak;lc noise, or no noise. The unpredictable nmseg
- rllg)llsei,scmost difficult for people to adapt themselves to, a:jr}f Sr?
zzlrfnieg}tlllatory resources should be most deple{ed in that condition,

. impairments in self-control. .

hezzz:&zss&:zs;i?\tis afso relevant because recovering frtoi?oe;n sg;h;

i requires considerable resistance to temptation, >
Elf?ensz;fe’ zLi?SZEizcesqshould be depleted as a regult. Tkklxlel C(;E:ll;); :‘O:;_
plaint that people gain weight once they quit tsmfsubzsgtimtion en e

ined in many different terms, 1n§lud111gsymp om: fitutionin oral

Pla“}e d an appetite-suppression effect of nicotine, but eg F
o offors atherppossible explanation: because the difficult task o re;
tl'on‘ Offer's anOttes grains the self’s resources, so the person Cannk(\)
S%Stmg Clgare1 regulate eating effectively. This explana_tlon ha‘s t e
Slmuuaneoust: e tbhat it fits the greater impact that smokmg. cessatlgp
- a_d"a“ (I%uff & Hall, 1988). Thus, trying toregulate eating (bylf/l-

ha's iy dlfiters kin y(by quitting) simultaneously may exceed thg self’s

cng) o srrféoeatiﬁg increases. In contrast, non-dieters are by deflmtlorl
resourc'es’ ato regulate their eating, and so quitting smoking doe'st tpo

Icfrtnt;gg %vith di%eting for the self’s same resources. As a risglizt(el;: ing

i increase in eating among non- .

Smo}?mg doe; nlottrleejodv:z; ?r(l)xrlrf alcohol also siggests thatego depletion

Bridenees (l)l Alcoholics who abstain from drinking have been re-
oont %laty aeioh(iet.)it increases in irritability, nervousness, obseslsll\;ef
It)l’?cfltleghtsf) and impaired concentratioxll ((.Lud\/.vxg iflt:trzgli?ftlfle),da ! of
which suggest impaired self-control (i.e., in r
yht).1 ‘ ‘
th(g/;ltz\}:z\./hile coping with stress consumes regulatory Trke\s?g;cefz,r :r(,):;
) 1 ’inv is associated with smoking relapse. at i h rmer
:rx;ilfsri}aislino?e likely to give into temptatic;x;'z;?d tal:i :lp ;926)61’1“0
: i i ith stress iffman et al., .
B rsgoualcaitgﬁga? Sfcc(;ilx?eg};il:\tg eb\t/l;(e:lben(ce from multiple sourcets;
'Condu'del . :trolled studies of special populations and lhaboratorydtes s
mf:tlklllié)r;gnca?lstudents confirms the view thatself-regulation depends o
wi ,

ions 551 dictive withdrawal may directly cause
e Othe‘r eX'}t)}lxagra\tz\lf?gi)?.xrtedz(;blselgler'\.A[i(ijkewise, alcohol sgrve§ .impor’t%mt f:ut\hce
somepf these-effCClﬁz V\l/1 to escape self-awareness (Hull, 1981), and ma}bnllty‘to Llscap the
T peopdee cree of stress (Baumeister, 1991). Still, even I-f thgbe a tzrga ve
e o ‘some )rrsct depletion may make an independent contribution, an 49;5 ©
C'ausal pr(lclzzscez:trrei;tlte to/spiral processes with escape from self (Vohs & Baumeister,
tion may

press).
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a limited resource. The self cannot control itself effectively in multiple
spheres simultaneously or even sequentially.

CHOICE AND VOLITION

S;zlf—cgl?trol isnot, of course, the only controlled process or the only form
o .v‘oh.hon. Would ego depletion patterns extend to involve choice and
Initiative? Several studies have focused on this question.

The first attempt wasreported by Baumeister et al. (1998a). That study

condition, their own responsible choice is made salient to them such as

when the experimenter says, “l want to make it clear that the ;iecision

vyhether to perform this task is entirely up to you.” In contrast, other par-
ticipants are told that they have no choice or are simply giv/en imtfuc-
tum§ on what to do without asking for their consent or decision. Man

studies have used this procedure to investigate cognitive dissonancz
processes, and typically the choice manipulation is followed by a mea-
surement of the dependent variable of attitude or attitude change. For
present purposes, however, the attitudinal consequences were ir;'ele-
vant. Our question was whether making a deliberate, responsible choice

_would deplete the ego, causing an impairment in a subsequent, seem-
ingly uqrglated task. Linder et al. (1967) had reported that peoplé in the
free-decision condition typically paused for up to 30 seconds to think
about the issue before agreeing to the procedure. That half minute pre-
sumably involved some intrapsychic decision-making process that
could well entail some expenditure of the self’s resources, h

The-dependent measure that Baumeister et al. (1998a) selected for this
experiment was the same one used in the chocolate versus radish study:
persistence on the unsolvable geometric figure-tracing task. As ex-.
pected, participants gave up faster when they had previously gone
through a choice process to perform the counterattitudinal behavior, as
opposed to merely being assigned that same behavior. Somewhat s,ur—
prlslqgly, people who had chosen to perform a pro-attitudinal behay-
lor—in this case, to make a speech favoring low tuition ra tes—showed
the same degree of depletion as those who chose the counterattitudinal
behavior. Thus, depletion resulted from the act of choice, regardless of
the behavior that was chosen. /

. A more recent study by Baumeister, Twenge, and Tice (1998) has con-
ﬁrmec.:l that making choices can deplete the self. In this study, people
were instructed to make a large number of choices. Under the /guise of
marketing rescarch, people were confronted with a long series of

e
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pairwise choices among products, such as between different kinds of
candy bars, differently scented candles, or different colored t-shirts.
They were told that their choices would have personal relevance, insofar
as at the end of the study they would receive one of the products they
had selected. Control subjects merely rated the same products without
making choices between them.

Afterward, self-control was measured by seeing how many ounces of
an aversive drink people could make themselves consume. Kool-Aid,
which has an artificial fruit flavor that (with sugar added) appeals to
small children but is generally disliked by adults, was taken unsweet-
ened (i.e., sour) and mixed into a combination of equal measures water
and vinegar. The appallingly bad-tasting product was poured into
1-ounce paper cups. Each participant was told that the drink would be

" healthful butbad-tasting and was encouraged, with the added incentive

ofa promised payment of five cents per ounce, to drink as much as possi-
ble. Although people may desire to consume a healthy drink and earn
money, the awtul taste of the drink was a profound disincentive, and so
people must exert self-control to consume very much.

Once again, the results suggested that acts of choice can be depleting.
People who had made choices between products consumed signifi-
cantly (and substantially) fewer ounces of the drink than people who
had merely rated the products. Although the choices were themselves
fairly easy and minor, they appear to have accumulated to produce a fa-
tigue effect on the self. Depleted by those choices, participants were un-
able to make themselves drink as much as participants in the control
condition.

These results showed that an act of volition could have the same effect
on self-control as a previous act of self-control. To ensure that the rela-
tionship was symmetrical, it was necessary to show that acts of
self-control could impair subsequent volition in some sphere other than
self-control. Baumeister et al. (1998a) accomplished this by showing in-
creased passivity resulting from regulatory depletion. Participants were
taught an easy task in which one reads a text and crosses out all instances
of the letter “e.” Participants were then told to perform a similar task
with additional rules, such as not crossing out any “e” that was adjacent
or two letters removed from another vowel. These rules required people
to override (repeatedly) their newly acquired habit of crossing out every
“e,” and the overriding satisfied the definition of self-control. In con-
trast, control participants solved three-digit multiplication problems,
which are difficult and mentally taxing but do not involve
self-regulation (because one simply follows well-learned procedures

rather than having to override incipient responses).

After the initial task, passivity was measured. People were shown a film



138
BAUMEISTER, MURAVEN, AND TICE

of a bqring movie and given control over how long they would sit and
watch it. For half, continuing to see the movie was passive while quittin
was active: They were told that the movie would continue unqtil th ;
presseq the buttonin front of them, whereupon it would stop. For the oti-
ers, c%ulttmg was passive, whereas continuing required t}‘;e active re-
sponse. They had to keep pressing the button to see more of the movie, and
Fhe flln? would stop if they did nothing. Such procedures have been {1$ed
in pr'ev¥ou§ work to measure or manipulate passivity (Allison & Messick
1988; ClOfﬁ & Garner, 1996; Fazio, Sherman, & Herr, 1982) By comparin /
duration of viewing in the active quit versus passive quit éOHdiﬁOI’Il)S ong
can assess the relative degree of passivity. Baumeister et al. ( 1998a) fc;und
that depleted participants (who had done the “e” task) were more passi
than people in the control (arithmetic problem) condition passe
The results of these studies indicate that the self’s ene‘rgy resource i

.us.e.d even more broadly than in self-control, Acts of choice and acti o
mma.tlve :apparently draw on the same resource as acts of self—contr;/le
The implication is that the self’s entire executive function (i.e., thé

“agent”) relies on a small resource that i
works like an ener
muscle and becomes depleted after use. gy well or a

CONSERVATION OR EXHAUSTIVE DEPLETION?

We have summarized evidence that acts of self-control or volition de-
plete some resource, resulting in impairments in subsequent acts of
self-control or volition. There are, however different ways that this could
come about. One possibility is that the self’s resources become severel
c%eplete‘d, like a muscle reaching total exhaustion, after even the rela}-/
tively simple laboratory tasks we have used. In that case, the self would
be unable to perform as well for a time afterward. On the,other hand, a
alternate possibility is that the initial act of self-control only partl /d r—l
pletes the self. In that case, it could perform effectively afterwaid ifyneg-
essary, but if the need is not great then the self might seek to consérve its
diminished resource. To use the muscle analogy, this response would re-
semble.the way thatsome athletes conserve their energy once they begin
to get ‘tlred. An athlete in that state might seek economy of moglemgnt
and mightevenavoid chasing balls that he or shejudges to be poor pros-
pects for success (unlike a fresh athlete who might try for evfr sfliot)
This question holds considerable interest for understanding t}{e self if
the sglf’s executive function is genuinely and fully depleted in thése
stufilles, to the extent that it would be unable to perform better, then th
volitional resource is severely limited. Many people on man c/)ccasionz
Would be simply incapable of exercising self-control or malzlin a deci-
sion. In contrast, if the conservation hypothesis is correct, then t%le self’s
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resource is actually somewhat greater than first appears, and many im-
pairments of self-control or volition might well reflect a decision on the
part of the individual to let go to conserve resources in case an emer-
gency arose. Given the broad power and potential adaptive benefits of
the self’s executive function, some deeply rooted pattern of conserving a
diminished resource would be in the individual’s best long-term inter-
ests. After all, being able to make effective, conscious decisions or to re-
strain dangerous impulses can be extremely helpful and possibly even
life preserving.

This question invokes a version of the ongoing debate about
self-control failure, Does it occur because irresistible impulses over-
whelm the person, or does it arise when people indulge themselves or
otherwise permit their control to lapse? Baumeister et al. (1994) con-
cluded from an extensive review of the literature on self-control failure
thatsome degree of acquiescence is the norm. Relatively few instances of
self-control failure involve truly irresistible impulses.

The question of whether depletion leads to conservation or to genuine
incapacity was investigated in laboratory work by Muraven (1998a). In
one study, he used the simple procedure of offering people money for
self-control once they were depleted. More precisely, depleted partici-
pants were instructed to drink as much vinegar Kool-Aid as possible.
Some were offered 25 cents per ounce, which could potentially addtoa
sizeable sum. (One participant earned over $10 American in this condi-
tion, although he had to drink 40 ounces of vinegar Kool-Aid.) Others
were offered only one cent per ounce.

The results favored the conservation theory. The high reward (25 cents
per ounce) eliminated the effects of ego depletion. Even when people
have already expended some of the self’s resources, they can perform
well if the stakes are high. Impairments are introduced mainly when the
stakes are low. This, of course, would be precisely the pattern of optimal
adaptation: conserve the self’s valuable remaining energy whenit canbe
done safely and with little cost, but continue to expend it when the im-
mediate situation offers important outcomes.

The pattern of conservation was shown in a further study by Muraven
(1998a). People were initially depleted and then assigned a second
self-control task. Before the second task, some were alerted that a third
task was to follow and that this one would require a difficult exertion of
self-control. Specifically, they were told that the third task required them
to refrain from laughing ata comic video, and the video was described as
so funny that it was extremely hard to avoid laughing. These people,
who had an incentive to conserve their resources, gave up faster on the

second task (cold pressor, which involves holding one’s hand in a bucket
of ice water for as long as possible). People who had been equally de-
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pleted on the first task but did n.

ot antici ird s i
better on the sy 1oL Icipate a third self-control task did

Th ; i ‘
. fusiz;e‘siultb lepport the reassuring conclusion that the self’s ability
Snot{eventemporarily) destroyed af icfepi
on : : : yed afterabrief episode of re-
C;Is:irég temp.ta tion, controlling emotions, suppressing thougF})‘lts makin
s, or similar tasks. Full depletion remains a theoretical po,ssibilityg
onsiderably more exertions b ,
: ' _ the self to
iei?tci}r;tbhgt kp;omt. Pos&fl;ly some of the patterns observed amoyng trauma
> Or burnout sufferers reflect genuine and i
the self, Ao porie, ' g ne and extensive depletion of
pantsinourlaboratory studies, h
sequences of depletion are ate e nttompt ot oot
. probably mediated by some att
servation. Once the self has exer ¢ e a Photea
$ exerted self-control or made ice, i
“rvation. the s ade a choice, it
recognizes that its resources are somewhat diminished, and it seek 1
conserve the remaining resources. / e o
; Inf(z/r.mlel\l observations from other work also point toward conserva
1on. Vigilance research, for example, h i -
, X tablished that vigi
formance deteriorates i repeated SC
ates steadily over repeated trials (Paras
and the observed patterns Cletion oo 1984)
suggest that ego depleti
Researchers in this are g F that the S ork
a have found, however, that i i
: , , the deterioration
z:zg; ?:dlever; typically reverses when the participant knows that the
aimost over. To most vigilance rese i
‘ archers, this patt
: [ : , pattern repre-
megtb. mer}ely an annoying bit of error variance, and they handle it b;re-
her\;(mg t 1elpartlfl1pant s wristwatch beforehand and not letting him or
nowwhen the end of the procedure is immi
mminent. To us, how i
suggests that the decline in vigj i , serva
: gilance reflects depletio
: ec P n and conserva-
tla(;rlz, \t«)vlhterel the F}:ﬁrtmpant conserves resources for the long demanding
» DUt when the participant knows the studv is :
sk, y is almost over, he or sh
feels free to expend more of the remaining regulatory strength.? e

BUILDING AND REBUILDING

g;i;jexii;)ngl trneta;t>lh0frshfor the capacity for self-control include will
ndstrength of character. Both power and st -
describe muscles, and so th i it e o
\ , ' ese views have depicted the facult

seltco?trol as resembling a muscle. The findingspon ego depletlilor)l/ docf
make the muscle analogy plausible. Like a muscle, the person's capacity

2. Rese 5 5 5 ivati
o s ay:)c;ers':;/ho st‘udy sleep devprivatio have told us of similar patterns. The longer
o Of; ) ] wa hout sleep, the worse he or she performs, except that as the contra %d
eeplessness approaches its end, the personmay abruptly perform better a i
gain.

P nis lkLWlbe that the ep- i
. .
The Oll 1(0ah<) : l 3 o l. ttt sle cp dt‘pl ved person conserves resources until Hle
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for self-control becomes fatigued after exertion, whereupon the person
begins to conserve the remaining power.

If the muscle analogy is to prove apt, however, a further prediction
must be tested. In the long run, muscles gain strength from exercise. Can
self-control also be improved by exercise?

There is some evidence to suggest that the answer is yes. For example,
alcoholics who have succeeded in breaking that addiction are subse-
quently more successful than others at conquering the addiction to
smoking nicotine (Breslau, Peterson, Schultz, Andreski, & Chilcoat,
1996; Zimmerman, Warheit, Ulbrich, & Auth, 1990). Overcoming one
addiction may build the strength necessary to overcome another. Even
within the same problem, people who succeed at self-cure generally do
so only after multiple attempts (Schachter, 1982). This pattern suggests

that they in some way get better at quitting smoking, and one plausible
mechanism for this gradual improvement is an increase in strength
through exercise.

Still, it seemed desirable to conduct a direct test of the hypothesis that
exercise can strengthen self-control. Because the short-term effect of ex-
ercise is opposite to the long-term one, a one-shot laboratory study pro-
vides a poor way of investigating the possible strengthening of
self-control through exercise, and so a longitudinal design is needed.
One preliminary version of this was conducted by Muraven,
Baumeister, and Tice (1999). Participants were assigned various
self-control exercises to perform for a 2-week period. One group was as-
signed to try to improve posture (e.g., sitting and standing straight). An-
other kept a diary of foods eaten. Another was told to engage in affect
regulation as often as possible.

Both before and after the 2 weeks of exercise, participants underwent
laboratory measures of self-control and depletion. By comparing perfor- -
mance before versus after the exercise period, the researchers were able

to conclude that the two weeks of exercise did lead to improvements in
self-control, at least relative to a control group who did not perform exer-
cises during the intervening two weeks.3

A muscle can gain strength either in terms of power (for maximum ex-
ertion) or stamina (resistance to fatigue). In the longitudinal study, the

3. Unfortunately, the overall significance of the finding was partly because of the fact
that the contol group performed worse at the second occasion, which may have been
caused by students’ exertions in connection with midterm exams (and coincided with the
week of the second testing). The experimental groups (who received their follow-up test-
ing the same week and therefore mightalso have been expected to sufferand adverse effect
of exams) showed slight improvements in absolute terms. Further research is clearly

needed on this point.
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improvements in self-control conformed to the stamina pattern rather
thanincreased power. At the second laboratory session, people who had
been exercising self-control were less affected by a depletion manipula-
tion, but their initial level of self-control did not differ from the control
group or from their own baseline 2 weeks earlier. These results tenta-
tively suggest that the first benefit of exercising self-control is a greater
capacity to resist the debilitating effects of ego depletion.

Although the results combined from all experimental groups showed
an overall benefit of exercising self-control, the results were not consis-
tent across type of exercise. The posture exercise was most successful at
improving self-control. In contrast, the affect regulation exercise yielded
results no different from the no-exercise control group. Thus, if one
seeks to improve self-control, the exercise of trying to regulate one’s feel-
ings is not promising. Possibly this is because people often regulate their
emotions anyway. Alternatively, it may be because affect regulation
typically relies on indirect stra tegies (e.g., distracting oneself, or seeking
pleasure) rather than direct control, and so the person fails to use and
hence fails to exercise the “muscle,” thatis, the ego’s capacity for control.

Although these results are preliminary and require further investiga-
tion, they do alter the implications that could be drawn from the ego de-
pletion studies. Those studies consistently found impairments of
self-control, choice, and volition following from acts of self-control, and
some people might conclude from them that the most prudent or desir-
able strategy is to avoid exerting self-control whenever possible (so as to
avoid depleting the valuable resource). This would hardly be a socially
desirable message, butit could be reasonably inferred from the evidence
that self-control depletes the ego. In contrast, the longitudinal findings
suggest that regular exercise of self-control may be far more beneficial to
the individual in the long run, because it may increase the capacity for
control and volition.

Any consideration of the possibly harmful effects of depletion must
address the question of how the ego replenishes the resources that have
been expended. It does not seem plausible that once the ego has exerted
itself through choice or control, the resources it expended are perma-
nently gone. Longitudinal findings suggest the opposite; like exercising
a muscle, acts of self-control and volition cause short-term fatigue but
the capacity recovers to an even stronger level after a period of rest.

Rest and especially sleep do seem to restore the self’s powers of voli-
tion. Many observations suggest that people can regulate themselves
more effectively when they are well rested (¢.g., in the morning) than
when they are tired (e.g., late in the day, or when deprived of sleep; for
review see Baumeister et al., 1994). For example, smokers who were ab-
staining from smoking performed much more poorly on a test of vigi-
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lance (or attention regulation), compared with to their perfor.mance
when they were allowed to smoke. The longer the penoq of abstmgqce,
the worse the smokers performed. Moreover, after sleeping, abstaining
smokers performed much better, which led the .authors to conclude
“..many of the psychological effects of smoking abstmence may
build-up fresh each day” (Parrott, Garnham,'Wesnes', & Pincock, 1996; p.
391). Similarly, dieters mainly break their d}ets at night, V\{hen p.résum-
ably they are tired from regulating their eating all.day (.Grl;o, Shi mﬁn,
& Wing, 1989; Stunkard, Grace, & Wolff, 1955). Likewise, it seems t at
for bulimics, most binges occur late in the day, when the person is tired
and the self’s resources are depleted (Johnson & La.son, 1982).

The opportunity to rest and recover seems crucial to the success of
self-control. In fact, Hartmann and Brewer (1976) founQ that the need for
sleep increases during times of stress or emotional d.lsturbanc.cs. Pre-
sumably, dealing with stress or strong emotions requires considerable
self-regulation and therefore self-control strength. People who are
stressed need to rest, possibly to regain the self—contrql str.ength needed
to deal further with the stress. Meanwhile, sleep deprivation appears to
cause progressive impairments in the capacity for sglf-'regulatlon, con-
sistent with the idea that sleep is essential for replemshmg the depleted
resource. For example, sleep deprivation leads to worsening m.ood.s, de-
creased ability to concentrate, and reduceq motivation (Mikulincer,
Babkoff, Caspy, & Sing, 1989). Sleep deprivation has also been found tﬁ
cause apathy, anxiousness, and irritability (Ml'lr‘ray, 1965). Altl.wgig
sleep deprivation may be an unusual and artlflglal extreme, a 51m(1i.ar
pattern of findings has emerged regarding sleep disturbances. sleep is-
turbances, such as insomnia and sleep apnea, are 11nken% t‘o
psychopathologies such as depression, anxiety, and O.bbib_
sive-compulsive disorder (Coursey, Buchsbaum, & Frankel, 1975; Kales

& Kales, 1975; Marks & Monroe, 1976; Monroe,.l‘967; Monroe & Marks,
1977). Lack of sleep may undermine people’s ability to exert selftcontro‘l.
For example, anxiety may cause insomnia, and ‘the resu‘ltmg tlrednecias
may reduce people’s capabilities to deal with anxious feelings. Ina lstl(; (};
of uncommonly tired undergraduates, Montgo.mery ('1983) conclude
that fatigue is both a cause and a result of emotional disturbance. o
Apart from sleep and rest, is there any way to restorea depleted si ?
Preliminary studies by Baumeister, Dale, and Tlge (.1998C) suggest that
positive affect can have such an effect. These studlleﬂs ‘mdu.ced ego depleci
tion by having people learn to cross out every “e” in printed text an
then have to override that habit to follow more comple:x rulgs about
crossing out only certain instances of “e.” Depletion led to 1mp§1red per-
formance on solvable anagrams (Study 1) and to re.duced persistence oln
adifficult task (Study 2), but these effects were eliminated among people
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in whom a positive emotional state had been induced by having them
watch a brief comic video just before the final task. Although these re-
sults are encouraging, they must be regarded as tentative and prelimi-
nary given the many competing theories about how emotiona] states
affect cognitive processing, persistence, and self-regulation, and be-
cause one control condition in the first study produced an unexpected
and ambiguous performance mean.

If further work does continue to support this pattern, it could have
valuable implications for both theory and application. In practical terms,
knowing that positive affect replenishes the self’s resources could be
useful for people who wish to restore their capacity for self-regulation or
decision-making after a depleting experience. Meanwhile, emotion the-

ory might recognize that restoring the self is an important function for
positive emotional states.

IMPLICATIONS FOR MOTIVATED COGNITION

Although the research on ego depletion has only begunto addressissues
of motivated cognition, several lines of implications for theory develop-
mentand future investigation can be articulated. Clearly, the most direct
implications concern the regulation of cognitive processes per se. We
have already discussed simple regulation patterns, such as vigilance
(i.e., controlling attention), concentration, and thought suppression.
Regulation of more complex cognitive processes is also possible, how-
ever. Baumeister and Newman (1994) proposed that these be analyzed
according to intuitive scientist and intuitive lawyer models. The scientist
is understood as a truth seeker, and so this mode] corresponds to at-
tempts to increase accuracy in inference and decision making. In con-
trast, the lawyer is employed to make the best possible case for a
predetermined conclusion, and so the regulatory goal is to guide cogni-
tive processes toward the preferred endpoint.

Prejudice is one sphere in which the quest for the truth may conflict
with preferred conclusions. Individual differences exist in the degree of
motivation to avoid prejudice (Dunton & Fazio, 1997). Prejudice may of-
ten operate in an automatic fashion, whereas controlled (regulatory)
processes are necessary to override prejudice and arrive at unprejudiced
conclusions (Devine, 1989). Depletion should therefore produce more
prejudiced judgments, at least among people who normally try to resist
prejudice.

We have some preliminary evidence consistent with this notion, al-
though replications are needed before conclusions can be drawn with
confidence. In preliminary studies, Caucasian participants who scored
high on motivation to control prejudice were affected by ego-depleting
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procedures. When not depleted, these people typically rated Caucas:iarj
and African American stimulus persons equally. When they were ee
pleted, however, their ratings of the African-Americans b‘e;ame. rréoze
i , i tivation to avoid preju
egative. People who scored low in mo .
ghgwed no dpifference as a function of ego depletlol\ (Muraverzi,
Baumeister, Dhavale, & Holland, 1999). Thus, ego depletion mors;ogit
prejudicial responses only among people who normally try’ to i dlice
such responses, suggesting that, for these people, overcoming preju
ds on the self’s volitional resources. ' .
deII?\eI;eneral people describe themselves quite favorably, espoaally
when communicating with relative strangers, and this favo;fl:éltllltly aefl)l—
i i ler, Muraven, illwell,
to be an automatic pattern (Tice, Butler,
li;g;; Paulhus and Levitt (1987) concluded that people lxave a pat‘ter‘n of
”automatic egotism” such that the default or automatic response is to
depict the self in highly favorable terms. Modestg/ anl? ]un}:llrcllccl)::
itici i torestrain the self-enha z
elf-criticism require a controlled response .
fendencies (Banaji & Steele, 1989). Hence, ego depltceitlotr;l Shv(:,lilsl;if;r:/a;e
i i other -
le more boastful, confident, self-enhar}mog, and ol 2
I;lil)epal;out themselves. We have some prellmmar){ findings consnist.ent
with this view: after ego depletion such as the white oear suppression
task, people rated themselves more favorably on a variety of measures
eister & Sommer, 1998). -~ _
(BaOlllHtlhe other hand, the Freudian view that defense mechanisms coln
sume energy is plausible and would suggest that thﬁ effects Zf ego S:EC(;]
i imple push toward ego
tion may be more complex than a simp ‘ !
il\oﬂation).[ Freud’s defense mechanism theory was probably psycholk
ogy’s first theory about motivated cognition, and 'rfocent ltabofr?}:(;:)t/ }:\é(o);y
i i t for many specific parts o .
has provided fairly good suppor that theory
i i Dale, & Sommer, 1998). Negative,
(for review see Baumeister, , or, 1998). Negative, crifical
’ - g off this
feedback may threaten one’s self: esteem, and w . pis threal
i de the immediate implications,
involve regulatory efforts to override t ' ications
i icati discredit and defuse the threat.
reframe the implications, and otherw1so . : he threat
i t is plausible that ego deple
Under some circumstances, therefore, i ola _
wr(;uld weaken the self’s defenses by depriving one of the ener%y re_
quired to function. As a result, self-esteem would become more vulnera

ble than usual to threat and loss.

CONCLUSION

ioni sychology. Yet
models are far out of fashion in contemporary p _
nt:)ecngn psychology has also failed to provide an adﬁquta}:e unclzrasrtlizif
i i iti ible that the avoi
i f the self’s executive function, and it is possi . ,
1er;ge;)gy rrelodels has contributed to the inability to understand this crucial



146 BAUMEISTER, MURAVEN, AND TICE

feature of the self. In this article, we have suggested that one important
feature of the selfis a resource that operates like strength or energy. Acts
of volition—choice, decision making, active instead of passiveresponse,
and self-regulation—consume this resource. Viewed in this way, the self
cannot be reduced to being simply a cognitive structure or a residue of
interpersonal, societal processes. Cognitive structures and interpersonal
processes are important to the self, but so is this resource of energy that
the self uses when it takes action.

Our research has begun to provide a picture of this vital resource that
the self uses. First, the same resource is apparently used in many seem-
ingly different acts. The self does not use different resources for making
choices, restraining impulses, suppressing thoughts, and conquering
passivity; instead, the same resource appears to be involved in all the
self’s diverse acts of volition. The broad application of this resource un-
derscores its importance for psychology’s understanding of the self.

Second, the resource appears to be quite limited. A small or brief exer-
tion often seems sufficient to affect the self afterward, such as by impair-
ing subsequent self-control or increasing passivity. In study after study,
evidence indicates that regulating the self or making a choice in one
sphere causes impairments of volition in otherwise unrelated spheres.
Even when these research findings are understood as efforts to conserve

diminished resources instead of truly exhaustive depletion, it is appar-
ent that the available resource is so small that people automatically start
to conserve after even a seemingly brief and minor exertion.

The small size of the resource stands in sharp contrast to its broad us-
age. Many different activities make demands on the same small quantity
ofenergy. This puts the self’s daily operation inanimportant perspective.
Like a high-level administrator with a very tight budget, the self must
find some way to stretch a small resource to accomplish a great deal. We
began thisarticle by noting the paradox that people do not more regularly
guide their behavior by rational, enlightened calculations. In retrospect, it
is impressive that the self typically does as well as it does. Poor decisions
and uncontrolled behavior are to be expected when optimal behavior de-
pends on a resource that is all too easily depleted.

We noted preliminary evidence that exercising self-control can in-
crease the capacity, apparently by strengthening the energy resource
that the self uses for volition. In a sense, this is encouraging, for it entails
that many current personal and social problems could be ameliorated if
people were to increase their strength of character (a traditional term for
this resource) by exercising it regularly. In another sense, however, this
view is discouraging, because many forces in modern life (e.g., permis-
sive and indulgent parenting, decline of moral standards, advertising,
media glorification of impulse and rule breaking, youth gang subcul-
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tures) seem to conspire against self-control. The idea of bm'ldm\;;;'c?j:iz:
ter by frequent exercise of self-control has an archalcl{ y1tc an
connotation. Unless it can be made more relevantand appea ing tom -
ern citizens, the 21st century is likely to see further escalitloflff}?fail-
broad range of personal and social problems that involve the self’s
litself. .
ur’?l'tlz (c:(c);rl\tt;(;st between the broad usages and limited ql.,lanti;ifl of thtz
self’s volitional resource has another important a'ppl.lcatl.on.d : eorlfo_
have recently debated how much of current behavior is guide ! ti/l;tuthe
matic processes instead of controlled‘ones. Bargh (1997) .n(zlt'e  the
automatic sphere has expanded steadily as new research fmdu;lgizerate
ported, and he proposed that the influence of truly controlleh . te i crate
volition may be vanishingly small. Our work suggests w )21 i )rf1 yrce
and remain small: it is costly. If volition depend's ona limite hrcsglu or{
then the only adaptive, efficient approach to life is to rgly eavily
habit, routine, and other automatic patterns most of .the tlme.‘ Loart
Yeteven if controlled processes and deliberate vohhpn are asma 'F:l‘l
of life, they may be decisively important. Mapy llvgs are .C::raang
shaped by only a handful of importar}t decisions. } aurr;els er and
Sommer (1997) used the analogy of a steering wheel: Alt 101.41g h n:(a Stecer_
are probably driven straight ahead 95% gf the time, a car thti.ouall eor
ing wheel is not 95% as good as a car leth one. The proportion tal)]/t o
moments of changing directionharel;ilspro;;lortl;;r;)aetfz)); ;rt\f(())frdehber_
i ‘s goals. Likewise, the self’s small nu : elil
::Zi/};ll?ggr?fnsag be decisive for enabling it to reach its ggals. T)hte‘htmxltfi;i
resource that the self uses for these acts may be amony its ircta es Ei hé
Although the resource may seem sme'lll in comparison to v; a Wﬁ ; t ;gn
like it to accomplish, it is probably immensely greater than w y
re on earth has.
Ot}Ilr(frt}izeg?slt chapter of the ]udaeo-Christia.n Bible, Adam and E\éeae;adt
from the Tree of Knowledge and learn the difference betwe?erz gt}?ot an
evil. The god Yahweh evicts them from the garden, saymgt;,h 'asnaci
would become gods themselves if th.ey were to follow ul}cl)f el;he ack
with an apple from the other tree (which c'onferred eternal li E).lf o
plication is that knowing good and evil bpngs human bem%S s twmy N
the status of gods. Our research findings wogld ame? tt 1 a) 1bi%fi t
slightly. Not only the knowledge of good and4e'vxl, but (a scci)) udc Oalsy
to alter one’s behavior so as to conform to positive standar san %lrefsl
is what has elevated human beings above the other creatures 11n ?a :and
garden. The volitional resource that the self uses for self-regfl a t)xof o
other controlled processes is arguably the most meortarllt bpar11 o
vinity inhumannature. Althoughitis pe;haps aregrettably small spark,
its value and cumulative impact can be immense.
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PRECONSCIOUSLY CONTROLLING
STEREOTYPING: IMPLICITLY ACTIVATED
EGALITARIAN GOALS PREVENT THE
ACTIVATION OF STEREOTYPES

GORDON B. MOSKOWITZ, AMANDA R. SALOMON, AND
CONSTANCE M. TAYLOR
Princeton University

The current research showed that individuals with chronic egalitarian goals did not
have the cultural stereotype for the group African Americans activated when ex-
posed to a picture of an African American. These individuals did show increased
accessibility for words related to egalitarianism upon seeing a photograph of an Af-
rican American. Participants were primed over a series of trials with Caucasian or
African American faces. Primes were followed after 200 ms by words. In Experi-
ment 1, a pronunciation task, participants were to speak the word aloud into a mi-
crophone. The words were either stereotype relevant or stereotype irrelevant.
Individuals without chronic egalitarian goals pronounced stereotype relevant (but
not stereotype irrelevant) words faster when they followed stereotypic primes.
Chronic egalitarians did not differ in their response times as a function of either
word type or prime type: no activation of the stereotype was evidenced. Experi-
ment 2 was a lexical decision task, and words were either related to egalitarianism
or were positive words irrelevant to egalitarianism. Chronic egalitarians pro-
nounced egalitarian-relevant (but not egalitarian-irrelevant) words faster when

Experiment 1 was run as the senior thesis for Constance M. Taylor, Princeton University
class of 1996.
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