ESTHER K. PAPIES
HENK AARTS

ntnga chapter on nonconscious processes of self-regulation means addressing some

of the most central issues in current theory and research in psychology in general,
and social psyehology in particular. The term regulation refers to the notion that some
process or procedure controls something in a given direction. This direction is often con-
cepruatized in terms of a standard or goal to which the current state can be compared to
adiust one’s behavior (Carver & Scheier, 1981). The “self™ as an entity in psychological
processes has long interested psvehologists and philosophers alike {James, 1890) and is
sull an imporant ropic in several strands of psvchology (see Baumeister, 1998). Recent
research on the “self,™ inspired especially by developments in the arca of social and cog-
mve nedroscience, has been used to explore areas in the brain involved in setf-related
processing and in distinguishing the “self” from others {e.g., Decety & Sommerville,
20037 see Legrand & Ruby, 2009, for an overviewl. The ides of the “self” has also
gaimed a prominent role in research on the regulation of behavior, where scudies on “self-
resalation™ abound.

The term self-regulation often refers to “the exertion of control over the self by the
7 which mvolves altering the way an individual feels, thinks, or behaves in order to
Parsueshore- or long-term interests. In this view ot self-regulation, the “selt™ is scen as an
wove agent and controller (i.e., the “pilot™ of one’s behavior) (Baumeister, 1998; James,
IS90, Fraditionally, the regulation of one’s behavior in the pursuit of personal goals has
M soined to happen ina consciously controlled fashion, including the willpower
eeded t overcome one’s initial inpulsive reactions to stimuli (Mischel, Cantor, & Feld-
T 199 NMuraven X Baumeister, 20001, and these goal-direcred processes of regula-
Hon have been contrasted with automatic processes that follow an individual’s impulses
SaoMeicaife & Mischel, 1999; Muraven & Baumeister, 20005 Srrack & Deutsch, 2004,
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126 COGNITIVE, PHYSIOLOGICAL, AND NEUROLOGICAL DIMENSIONS

Over the course of about the last three decades, however, evidence has indicated that
much of the regulation of our cognition and behavior.can also occur in a NONCONSCIOUs
fashion (i.e., without conscious awareness of the triggers and of the processes guiding our

behavior). Initially, it was assumed that only rather simple or well-practiced skills could
be executed by this “automatic pilot”

of human behavior, such as brushing one’s teeth
or driving a car (see Bargh, 1996). Recently, however, it has become evident that more
such as thought and action in social situations, and the regulation of
f a wide range of personal goals, can also be performed effectively
(Aarts, 2007; Bargh, 1990). The overwhelming

and the efficiency with which these pro-

complex behaviors,
behavior in pursuit 0
without the need for conscious awareness
cvidence for such processes in human behavior,
cesses seem to navigate us through our daily lives, has even led many researchers to sub-

scribe to the original notion of William James (1890) that the largest part of our behavior
is guided by such an automatic pilot, saving the resources of our limited consciousness for
intervention in urgent and exceptional marters.

In this chapter, we systematically discuss some of the i
of nonconscious self-regulation and examine the nature, as well as the working mecha-
nisms, of the “automatic pilot™ that seems to be guiding it. This way, we use the latest
advances in this field to elucidate to some degree how it is possible that our motivated
behavior can direct us toward our goals so effectively, yet do so without our conscious
awareness. To be sure, there can be no doubt that conscious awareness can sometimes
be useful for artaining one’s goals. For example, conscious awareness of one’s goals and
of the obstacles that keep one from attaining them, allows one to mobilize and integrate
one’s resources in a novel way, or to set out a completely new course of action (Dijkster-
huis & Aarts, 2010). In support of this point, conscious planning has been shown to
be useful for goal artainment, even when this requires a course of action that implies a
diversion from one’s habitual behavior (Gollwitzer & Sheeran, 2006; Papies, Aarts, &
de Vries, 2009). However, recent developments cited in the literature suggest that in most.
situations, such conscious control is neither necessarily present, nor indeed required to
regulate one’s behavior successfully in accordance with one’s goals.

Approaching self-regulation from this perspective touches upon intriguing questions
regarding the origin of control over such processes and the role of the “self” as the active
agent of regulation (see, €.8., Bargh & Ferguson, 2000; Baumeister, 1998; Baumeistet,
Schmeichel, & Vohs, 2007). Specifically, whereas people often derive the sense of self-

“I’s me who is doing the control”) from their conscious experiences of self-
agency experiences originate in the uncon-
fluently and perfunctorily after action
erms of the actual cause of the

ntriguing research in the area

regulation (
agency, recent research suggests that such self-
scious and are the result of an inference that occurs
performance, and they are thus not per se accurate in t
behavior (Wegner, 2002). Thus, how do our conscious experiences of agency relate to the
fact that much of the regulation of our behavior unfolds outside conscious awareness?
We briefly address this issue in the last part of this chapter. In the meantime, however,
we treat self-regulation as the regulation of cognition and behavior that occurs withina
given individual in the service of goal pursuit.

In this chapter, then, we systematically discuss mechanisms of nonconscious self-
regulation, from the initial perception of goal-relevant cues in the environment to the
execution of goal-directed behavior in dynamic circumstances. Rather than merely
describe nonconscious goal pursuit as a phenomenon, we present a process framework
to explain how goal pursuit can function in a nonconscious fashion, integrating per
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ceptual, cognitive, motivational, and motor processes. In addition, we present empirical
evidence that supports the framework presented here and can help us to understand the
complex and fascinating phenomenon of nonconscious, goal-directed behavior and its
behavioral manifestations. We start out by examining how goals are represented in order

-to determine which features of goal representations actually motivate human behavior

nonconsciously. Here, we show that both the accessibility of the specific content of the
goal and an affective cue signaling its desirability are crucial for triggering nonconscious
motivation to pursue the goal. Next, we turn toward the execution of nonconscious goal

- pursuit and show that goals can be pursued by habitual behaviors that nonetheless are
.flexible and can be adjusted in an ongoing manner. Moreover, we discuss how goal pur-

suit in dynamic circumstances is facilitated by cognitive mechanisms of working memory
and executive control, which allow for active maintenance, shielding, and monitoring of
one’s goals and goal-relevant information. Finally, we turn toward the experiences of self-
agency that accompany much of our behavior and discuss how research on nonconscious
goal pursuit can inform our insight on processes of agency and willful action.

THE REPRESENTATION OF GOALS

Goals can be conceptualized as mental representations of certain behaviors or outcomes
that are desirable to pursue or to attain (Bargh, 1997; Custers & Aarts, 2005; Fishbach
& Ferguson, 2007). The representations of these desirable end states can differ in their
level of abstractness: while socializing or having a slim figure is a representation of a goal
that usually require a series of behaviors to be achieved, getting hold of a bottle of water
or producing matching symbols on a slot machine are results that can be attained by a
simple hand movement or a button press. Research in several domains of psychology has
confirmed the original ideomotor notion of William James and shown that human actions
are represented in the brain in terms of their observable effects, associated with the motor
program needed to produce the effect (Hommel, Musseler, Aschersleben, & Prinz, 2001;
Jeannerod, 2001; Prinz, 1997; Vallacher & Wegner, 1987). As a consequence, merely
thinking about a gertain outcome can activate the behavioral program needed to achieve
that outcome. In addition, representing actions in terms of their potentially desirable
results allows us to direct our behavior by anticipating its effect, so that goals can serve
as the standard and reference point for behavior to make sure that the ongoing actions
actually produce the desired results.

However, not every behavior or outcome that is represented in terms of a result of
concrete actions operates as a goal for an individual. An outcome has to be rewarding to
actually motivate behavior, or at least perceived that way by the individual. An important
question that arises, then, is how the rewarding value of an outcome is actually deter-
mined, and how this is done in the absence of conscious deliberation. In more traditional
approaches to this issue, such as the expectancy value principle (Fishbein & Ajzen, 1975),
a person is assumed to weigh consciously the pros and cons of a certain outcome and thus
arrive at a deliberate judgment regarding its desirability. However, how does this work
with regard to nonconscious goals? In the absence of conscious awareness, how does an
individual know what state to pursue or what outcomes to strive for?

In order to answer this question, researchers have introduced a variety of concepts,
such as the active self-account (Wheeler, DeMarree, & Petty, 2007}, which argues that a
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+ime will affect behavior if it is integrated in the active, currently accessible self-concept
of a person. Other researchers have introduced terms like implicit volition (Moskowitz,
Li. & Kirk, 2004), implicit intentions (Wood, Quinn, & Kashy, 2002), or the automated
will (Bargh, Gollwitzer, Lee Chai, Barndollar, & Troetschel, 2001) to describe the non-
conscious origins of motivation. Essentially, these approaches suggest that the process of
forming the intention to pursue a goal can occur outside of conscious awareness, thus
extending the capacities of nonconscious processes to include functions that previously
were exclusive to the realm of consciousness. As such, these terms remain rather descrip-
tive and do not inform us about the potential mechanisms that enable full-blown moti-
vated behavior to occur without conscious awareness.

Approaching this issue from a different angle and following the conceptualization
of a goal as a desired outcome or behavior, recent research into the underlying mecha-
nisms of nonconscious goal pursuit has focused on the role of positive affective signals
as indicators that a given state is worth pursuing (e.g., Custers & Aarts, 2005; Ferguson,

i‘

2007; see also Foerster, Liberman, & Friedman, 2007). Affective signals play a funda-

mental role in directing human behavior and are processed quickly and without the need
for conscious awareness upon perception of a stimulus (Chen & Bargh, 1999; Damasio,
1994; Fazio, Sanbonmatsu, Powell, & Kardes, 1986; Zajonc, 1980). Positive affect has
been shown to play a central role in incentive learning and the neurological mechanisms
involved in reward processing and motivation (see Berridge, 2007), suggesting that posi-
tive affective signals may be crucial for conveying information about the desirability and
thus the motivational value of a potential goal state. We conceptualize a goal, therefore,
as consisting of the cognitive representation of an outcome or behavior that can serve as
a reference point for one’s actions, coupled with a signal of positive affect that indicates
this reference point is desirable to attain.

In addition to being represented as outcomes or behaviors associated with positive

affect, goals are embedded in knowledge structures containing goal-relevant informas
tion. Indeed, when activating a goal in social psychological studies, we most likely do
not prime a single concept, but rather a rich conceptual structure containing behavioral,
motor, affective, interactional, and other information (Bargh, 2006). These knowledge
structures also include situational and contextual cues indicating opportunities for goal
pursuit (Aarts & Dijksterhuis, 2000; Austin & Vancouver, 1996; Bargh, 1990; Bargh &
Gollwitzer, 1994; Kruglanski et al., 2002). For example, the goal of socializing can be
mentally associated with contextual cues, such as bars or birthday parties; the goal of
high academic performance can be associated with the thought of one’s seminar room at
the university; and a delicious chocolate cake can evoke the goal of hedonic enjoyment ofy
conversely, of following a diet (e.g., Bargh et al., 2001; Fishbach, Friedman, & Kruglans
ski, 2003; Papies, Stroebe, & Aarts, 2007, 2008b). Such cognitive-links between certain
environmental cues and the mental representation of goals develop when goals are repeats
edly and consistently pursued in certain situations. As a result of frequent coactivation
features of critical situations then become.associated with the goal representations, 5@
that these goals can be activated automatically when the relevant situation is encountered
(Bargh, 1990; Hebb, 1949).

An abundance of empirical evidence shows that activating a goal construct caft
indeed lead to motivated behavior. In one of the first series of studies on this topic, Ba
and colleagues (2001) subtly activated the goal of achievement and observed participdﬂl"
subsequent behavior on an intellectual task. More specifically, participants were sk
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to ~olve word puzzies in which words related to achievement (e.g.. strive, succeed) were
presented or not, thereby subtly activating the coneept ot achievement wicthout drawing
partcipants” artention o it The researchers found that in a larer rask, achievement-
primed participanes displaved more motivared behavior to perform well chan did con-

vrol parvcipants, Importanth . debrichng showed thar participants were not aware of the

achievement primes or of the way that the word puzzies could have influenced their Lacer
Lehavior. Fiezsimons and Bargh (20033 and Shah 120031 Later showed thar the motiva-
pon 1o achieve could also be trigaered when parocipants were primed with the name of a
siphcant other who was serongly associated wieh the goal of doing well in college, such
as one’s mother o tather isee also Kraus & Chen, 20093, Other studies hate conhrmed
that avariery of social cues, such as names of atcachment Agures, goal-direcred behavior
ot other people, the experience of social exclusion, or names and exemplars of social
Categories, can function as primes to trivger motivared behavior in participants (Aarts,
Charerand eral, 20055 Aares, Gollwitzer, & Lassin, 2004 Custers, Maas, Wildenbeest,
N ares, 20085 Gallach er all, 2006; Lakin, Charerand, & Arkin, 2008; Moskowitz,
Gollwitzer, Wasel, & Schaal, 1999; Moskowitz & tgnarre, 2009; Papies & Hamsera, in
pressi,

Concepts such as academic achievement or helping another person, which were
primed i the studies mentioned carlier, are most likely inherently positive to the study
participants, so that activating them can lead directly to motivared behavior, Thus, o
assess the unigue contribution of positive affective signals toward motivared behavior,
other studies examined whether this is morce likely to occur when a goal state is more
positive. In one set of studies, Ferguson (2007) measured participants’ implicit affective
responses toward potential goals, for example, the goal of being chin, rhen examined
their motivation toward pursuing this end stare. Results showed that participants who
valued this goal more positively displayed more goal-directed behavior toward it, such
as resistance to high-fat food in daily lite, stronger intentions to diet, and consumption
ot less fattening food in a taste test in the laboratory. Likewise, participants who had
amore positive response toward being egalitarian were found to display less prejudice
toward older adules, In a similar vein, Custers and Aarts (2003) showed that priming a
behavioral state that is initially neutral can trigger motivated behavior, but only when it is
unobrrusively coupled with positive affect, for example, through an evaluative condirion-
ing procedure {Custers & Aarts, 2003). Thus, the degree to which a goal is associated
with positive affect translates the mere accessibility of the goal into acrual mortivation,
so that only when a behavioral stace is represented as acrually being a desired state does
priming trigger the motivation to pursue it as a goal.

These findings point toward two possible routes for priming cffects on behavior,
While acrivating the cognirive representation of a behavioral state might trigger the
Bsoctated hehavior by means of the common code for the results of one’s action and
motor programs (Hommel et al., 2001 Jeannerod, 2001), actual goal-directed behavior
fequires additionally the mortivating power of positive affective signals. A recent study
Sl'rt'tt[)' disentangled this effect of the ideomotor principle from actual motivated behav-
or fAares. Custers, & Marien, 2008). Flere, words related to the concept of exertion

b e R . E . . . . . . .

0 B exert, rigor) were primed subliminally and paired with positive or with neutral
Words, Subscquently. participants were given a handgrip and instracred to squeeze it

E: [‘” 'esponse to a cue on the computer sereen. The study revealed that participants who
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A been primed wich the concept of exertion started squeezing the handgrip faster chan
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pants who had not been primed, suggesting that the prime triggered the behavior

by relying on the close association of the end state with the associated motor programi.
However, participants for whom the concept of exertion had also been paired with posi-
tive affect displayed actual motivated behavior: They exerted more force than the other
participants when squeezing the handgrip. This additional effect of positive affective
signals shows that outside participants’ awareness, positive affect served to motivate par-
ticipants directly, so that they put additional effort into their behavior, going beyond the
mere priming of a neutral end state.

In conclusion, the broad array of studies on goal priming shows that goal-directed
behavior emerges when a prime activates the mental representation of a behavior associ-

ated with positive affect, confirming t
representations to initiate and regulate behavior outside of conscious awareness.

partici

THE EXECUTION OF GOAL-DIRECTED BEHAVIOR

So far, we have seen how the activation of a goal representation can lead to motivated
behavior in pursuit of that goal. However, once a goad is activated, how is its pursuit
accomplished? How is subsequent behavior directed and organized to enable actual goal
attainment? In the knowledge structures in which goals are embedded, goal representa-
tions are cognitively associated with not only situational cues that can trigger them but
also actions, procedures, objects, and opportunities that can facilitate their actual pursuit
and attainment (Aarts & Dijksterhuis, 2000; Bargh, 1997; Cooper & Shallice, 20063
Kruglanski et al., 2002). For example, the goal of socializing can be associated with
going out, being cheerful, and ordering beer in bar, and the goal of earning money can be
associated with actions such as getting a job, getting up early to go to work, or playing
a slot machine. These knowledge structures are built by repeatedly attaining a goal by
means of certain action chains, leading to enduring associations between goal represen=
tations and skillful goal-directed behaviors. Such associations enable us to pursue goals
nonconsciously and without the need for deliberation because the activation of a goal
can directly trigger the activation of associated behaviors and thus, effective pursuit ofa
goal. 1
The nonconscious execution of goal-directed behavior has been commonly under-
stood and appreciated in terms of habits; that is, goals prime behavior as a result of
practice and the routinization of skills. At the lowest level of analysis, babits can be
regarded as stimulus—response links established and reinforced by rewards that follow
certain responses to a stimulus. If, for. example, one feels nicely refreshed after drinking
a glass of water on a hot day, the sight of a glass of water may later evoke the action of
grabbing it in order to drink. Eventually, when a behavior has repeatedly and success®
fully been executed in response to a certain stimulus and the stimulus-response associas

tion has become well-ingrained in procedural memory, the perception of the stimulus
ssociated behavior. In other words, 0nce

may automatically trigger the execution of the a
ependently of the reward that inirially

the habit is sufficiently strong, it can operate ind

served to reinforce the link between the stimulus and the response {Dickinson, Balleingy
Wart, Gonzales, & Boakes, 1995). This enables the efficient performance of instrumental
actions in a similar context later on, without the need for conscious awareness.
However, not all behaviors can be executed successfully by such single responses
to certain stimuli. If a behavior is more complex, then it may require skills tha
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prise several sequential responses, with one response triggering the next in an cffortless
tashion tAares & Custers, 2009; Cooper & Shallice, 20061, When one prepares cottee
m the morning, for example, pouring the water may trigger getting a hlter from the
cuphoard: putding the flter in the machine triggers getting the coffee powder, and so
torch. Such action chains can he conceprualized as open-loop mechanisms that enable the
crhuient execution of behavior when the exact sequence of actions is required every time
the behavior is performed. In these tvpes of habirs. once initiared. the behavior runs to
completion i arather ballistic fashion and does nor allow for adjustments of the ongoing
lxrnu‘\ﬁ.

However, although sach response chains mav be sufficient for the execution of
some routie behavioral patrerns, they fail as soon as a small change in the environment
requires only the slightest adjustment of one’s behavior. Because the execution of goal-
direcred behavior more often than not happens under such dynamic conditions, research-
ers have suggested that another tvpe of habitual behavior operates via a feedback conerol
systenm, mowhich one’s actions can be adjusted in an ongoing manner. More specifically,
i such closed-loop processes, the result of one action forms the input for the next one,
thereby allowing for constant adjustments and ¢fficient regulation of skillful actions in
changing circumsrances (c.g., Fourneret & Jeannerod, 1998; Erith, Blakemore, & Wolp-
ert, 20005 Powers, 1973). When driving one's car, for example, the required behavior
is fargely the same every rime one takes the usual route to work. Sall, slightly different
actions are needed on different occasions, such as when the traffic light is red instead of
green, there is a slow car in frone, or a steady side wind requires adjusting one’s steering
wheel. Such adjustments of one’s habicual behavior can be made in a NONCONSCIOUS man-
ner by monitoring the resules of one’s actions and using perceptual feedback to fine-tune
the execution of the necessary skills and responses (Aarts & Custers, 2009; Bargh &
Ferguson, 2000). Thus, once a course of action is triggered to reach a certain goal, the
exceution of goal-directed behavior is monitored and adjusted by such a perceptual feed-
back control system, thus ensuring that the same goals can be attained under different
circumstances.

When pursuing a goal, however, how is the selection of a course of action made in
the first place? Out of a variety of behaviors that could potentially lead to rhe attainment
ofa goal, how does the mental svstem supporting nonconscious goal pursuit decide which
path o follow? All else being equal, we are likely ro do things as we did them before, and
this is certainly true for nonconscious goal-directed behavior. Repeatedly pursuing a goal
via a certain course of behavior forges a strong cognitive link between the goal represen-
tation and the representation of this behavior, so that activation of a goal can automati-
cally lead o the activation of the habitual means for goal pursuit. This way, for example,
we do not have o think deliberately how to get to work in the morning because the goal
of going to work automatically activates the idea of using a bike or car; we do not have
to consider all available supermarkets when having ro do the groceries, since the goal of
grocery shopping automatically activaces the representation of the store we usually go to.
Thus, habitual behavior involves not only the skilled execution (driven by either open- or
closed-loop processes) but also the inirial sclection of a means for goal pursuit, which can

he automatized hased on earlier behavior and later executed in an efficient, nonconscious
mshi(nL

1

~ Thedea that habitual behavior also comprises the automaric selection of a course
of ace

1on has received empirical support in a number studies and was first tested in the

domain of grayvel behavior (e.g., Aarts & Dijksterhais, 20001, Here, participants who had
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with certain travel goals (e.g., going to attend a lecture) showed increased
for traveling (e.g., biking). However, this effect occurred only
bitually used the bicycle to reach their travel goals. These
findings were replicated and extended in the domain of the habitual drinking of alcohol
among students in the United Kingdom (Sheeran et al., 2005), where activating the goal
of socializing increased the accessibility of the concept of drinking, but only among those
student participants who were regular drinkers of alcohol in social situations. In addition,
after a socializing prime, these students were more likely to choose a voucher for alcohol
rather than for coffee or tea as a ceward for their participation in the experiment. These
cesults indicate that the activation of a goal automatically activates its associated habitual
means, making the repeated selection of this means for goal pursuit more likely.

The processes discussed so far have indicated how goal-
lation of behavior. Indeed, research that examines
the performance of repetitive behaviors, such as purchasing fast food, physical exercise,.
or condom use, has shown that this is to a large degree predicted by the strength of one’s
habits toward these behaviors At the same time, conscious intentions have been found to
be predictive of suchfbehaviors as well, which suggests that while habits are important in
the regulation of behavior, some part of our behavior is still under conscious control (e.g.,
Danner, Aarts, & de Vries, 2008; Norman, Armitage, & Quigley, 2007; Quellette &
Wood, 1998). Therefore, when examining the extent to which human behavior is under

intentional or habitual control, it may be much more informative to consider not only the

independent contributions but especially the interaction between habits and intentions in

the prediction of behavior, and to examine the role of intentions when people also have
strong habits for a certain behavior. A small number of studies now report on this and
have confirmed that while intentions are indeed predictive of behavior when habits are
weak, they do not predict behavior when habits are strong (Danner et al., 2008; Norman
&¢ Conner, 2006; Verplanken, Aarts, van Knippenberg, & Moonen, 1998; Wood, Tam,
& Guerrero Witt, 2005). Thus, as a goal-directed behavior is executed more frequently
in a stable context and increases in habit strength, conscious intentions and attention
become less influential in guiding it, and the instigation and execution of goal-directed

habitual behavior can be guided nonconsciously.
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activation of certain means

among those students who ha

role of conscious processes in the regu

WHEN HABITS FAIL: ADAPTIVE FLEXIBILITY IN NONCONSCIOUS GOAL PURSUIf;

Thus far, nonconscious goal pursuit has mainly been analyzed and studied as habits: rou=
tines and skills, once the goal is activated by the situation, follow a well-practiced path 0
completion that allows for adjustment to changing environments by a perceptual-motor
feedback process. Sometimes, however, the situation does not allow direct execution

habitual means, or it imposes a different approach to attain our goals. In that case, W€
may need to postpone our nonconsciously activated goals, shield them from distracting
cues or overcome tempting alternatives and keep an eye on the progress of out goals.
Given that habits may fail, how do we still manage to strive for our desired outcomes?
Do such situations automatically require the intervention of consciousness? Actually, this

ms rather unlikely given the dynamic environments that we can steer through so effecs
(Bargh & Morsellas
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cperate v cowmntive processes thae allow tor the efticient maintenance and use of goal-
ovant mlormanen, specitically by following the principles of executive control (Aarts
o Hassm, 2005 Baveh, 2005 F s, .\.m\, Fricam, Custers, ) KR lerman, 2009 Niller
ouch such mechanms need arrention, thev do

St ohens 2000 Phis sugeests thac a

[N

'

crreieon comatots aareness, as carhior approaches assumed Baveh, 200e: Dyjlacer-
“‘wx\ Vot 2010 hssiog Bareh, Pogell &0 Mo alloch, 20090 w0 thar

~opport (Ih' E'L';L:IIJIIHII Oof NOBCONSCIOUS PrOCessSes,

Can also

Rosearch oo workme memory processes has revealed thae adaptive coanttion and
oo bonetie from theee essential functions of the so-called “workspace of the mind ™
Ccocive mamtenance of relevantintormanon, the allocanon of attention to task-relevane
citormation and minbiion of Ll\[\'lI‘V‘(‘iL‘\AIIII' mtormanen, and processes of monitoring
- 2009 A TTer ) Cohen, 2001: Mivake & Shah,
[ b sapport of the argument that »m’h processes play arole i the efficient regula-

i recdback processing Hassin e

pon ol nonconscious goal pursaie, it has been shown that the activation of a coal feads to
the wonve mamtenance of thas coal momind, 1o shiclding ic agaimse potentially intertering
miermanon, and o the nonconscious monttoring of releyane processes i the service of
coal pupsuir.

Vares. Custers.and Holland 1220070 for example. primed § participants with the goal
obsoctlizing or not and probed dhe Jk.gL\\l[HIII\ of the mental representation of this goal
25 e Later. Participants who had been primed wich this coal displaved a higher

aceessihiliey ot che goal construct, suggesting that an active maintenance mechanism had

hep the goal abive in mind. taterestingly, participants for whom the goal ot socializing
had been made Tess desirable did not show this effect of sustained acrivation. Farhier scud-
s have shown that nonconsciously aceivated goals also affect behavior afeer a delay of
several minutes (Aares et al, 20045 Bargh et al., 2001, C rucialhy such sustained activa-
ton distinguishes the processing of goals from mere semantic knowledge, which remains
active tm un[\ a shorr period, then shows a rapid decay in level of Jctwatum {Atkinson
N Birel 19705 Higgins, Bargh, & Lombardi. L9835 Srall & Wer, 1979, Flowever, one
can mmi\ see why i would be functional to keep the representation ()f a goal that has
motn atonal, rewarding significance mentally active over an extended period of time:
Fyen when goal pursuit is not mmediately possible, this allows one to monitor one’s
emvronment for new opportunities and grab them onee they arise, thus increasing the
chanices ror goal arcainment,

tndecd, activating a poal has been shown to lead to preterential processing of goal-
relevane stinihi, as attentional processing of such stimuli is enhanced (Moskowitz, 2( 002;
Papics, \rmdn, & Aartse 2008a: Ravmond & O Brien, 2009). and goal- msnumulm[

objects are perecived as bigger in size and also evaluared more p()sm\e[\ when one’s
Mot o o attaian the primed goal is high ‘luwnwn & Bargh, 2004 Fishbach, Shah,
Nhrughinske, 2004 V) chtkamp. Aares, & Custers, 240 \\'lrhuur th need tor conscious

WA, ,mh ctfects on attentional, perceptual, and evaluative processes make it more
kel sl am individual will detect and use goal-relevant means and opportunities in the

rornient, thus facilitating goal attainment when the goal 1s acnively maintained over
Ll period of time.

Friccrne goal pursuit can also benefie from mechanisms that shield one’s focal goal
rom dustractions, such as actractive apportunitics for pursaing alternative goals. In order
' enaiiee how nonconscious goals are protected trom such temprations, Shah, Fried-

fan g Kraglanski 12002) showed thar priming participants with a personal goal (e.g
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hibition of an alternative goal that could not be pursued at the
for similar findings, see Fishbach et al., 2003; Papies et al,,
goal-related information is no longer
(see Foerster et al.,

studying) led to the in
same time (€.8., socializing;
2008b). Similarly, once a goal has been attained,
relevant and is inhibited fo prevent interference with other processes
2007). Finally, in support of nonconscious monitoring processes during goal pursuit, it
has been shown that participants who are chronically working on a certain goal (e.g., the
goal of looking neat) spontaneously activate actions to reach this goal (e.g., ironing) when
it appears necessary (1.e., when confronted with a situation that is discrepant with that
goal: wearing a wrinkled shirt; Custers & Aarts, 2007a; see also Fourneret & Jeannerod,

1998; Hassin, Bargh, et al., 2009).

More indirect evidence that nonconscious
working memory gomes from research showing that goal priming may not only enhance
performance on a related working memory task (Eitam, Hassin, & Schul, 2008) but
also impair performance on an unrelated task that relies on the working memory capac-

ity to rehearse relevant information actively and inhibit interfering information (Hassin,

Bargh, et al., 2009; see Smith & Jonides, 1999). The results of this study demonstrated
on the working memory task was impaired when participants had been
h a goal they were highly motivated to attain. Thus, participants
d by the activation of

goal pursuit relies on mechanisms of

that performance
subliminally primed wit
seemed to allocate attentional resources to the processes instigate
the goal and, as a result, these resources were no longer available to support performance
on the working memory task introduced later. : :
The observation that nonconscious goal pursuit is supported by executive processes
suggests that the operation of higher cognitive processes does not rely much on the
conscious state of the individual. However, this raises the intriguing and fundamental
question of whether these processes are effortful and demand mental resources. Con-
temporary social cognition research often assumes that nonconscious processes are effi-
cient and do not claim mental resources. This view may hold when we merely consider
nonconscious goal pursuit as automatic behavior that results from habitual, reflexive
processes. However, this “automaticity” argument may be too simplistic; that is, all else
being equal, engaging in nonconscious goal pursuit can have costs: The execution of the
processes alluded to carlier renders them less available for other tasks. Nonconscious
goal pursuit may thus rely on mental resources, and as such represents a class of mental
processes in which lack of awareness and effort do not go hand in hand. In other wordsy
goals modulate attention processes, irrespective of the (conscious or unconscious) source
of the activation of the goal (Aarts, 2007; Badagaiyan, 2000; Hassin, Aarts, et al., 2009
Lau, Rogers, Haggard, & Passingham, 2004). This concurs with recent views suggesting
that consciousness and attention are distinct faculties (Dijksterhuis & Aarts, 2010; Koch

& Tsuchiya, 2007; Lamme, 2003).

THE SENSE OF AGENCY IN SELF-REGULATION

ave discussed how people can pursue their goals outside of conscious

Up to now we h
the idea that our goal pursuits materialize unconsciously is not

awareness. However,

without problems and may sound rather counterintuitive. After all, our actions and the
outcomes they produce are often accompanied by conscious experiences of self-ag
The experience of self-agency—that is, the feeling that one causes one’s own actions
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and thetr ourcomes-—has an intimare relationship with self-awareness and constitutes an
mmportant building block tor our concept of free choice and our belief that our behavior
is governed by mconsciousness™ or some other type of inner agent, such as “rhe will” or
“the selt.™ How, then, can much of our behavior unfold outside conscious awareness if
we have those pervasive agency expericnces?

One way to address this issue is by arguing that nonconscious goals do not reach
self-agency experiences; henee. self-agency onlv emerges from intentional action: We con-
sciously mtend to produce a specific action or ourcome, and when the perception of the
action or outcome corresponds with this intention, we feel self-agency (e.g.. Bandura,
198560 Carver & Scheier, 1998; Deci & Rvan, 198531 In chis view, experiences of self-
ageney are the obvious result of consciously forming and pursuing one’s goals. Alchough
the establishment of self-agency resulting from intentional action requires specific mecha-
nisms that have been elucidated only recently, research adopting this perspective has
shown that the processing of self-agency draws on a variery of authorship indicators
Wegner & Sparrow, 20049, such as direct bodily feedback (e.g., Gandevia & Burke,
1992: Georgiett & Jeannerod, 1998), direct bodily feedforward fe.g., Blakemore & Frith,
2003; Blakemore, Wolpert, & Frich, 2002), and visual and other indirect feedback (e.g.,
Daprati et al., 1997). In essence, these signals all provide us with information about the
intended outcome of our actions,

However, while dismissing the possibility that self-agency does not involve and ensue
from nonconscious, goal-directed processes may be one strategy to solve the fundamental
issue of how we establish a sense of personal authorship, recent research offers a some-
what ditferent perspective. This rescarch argues that our conscious experience of self-
ageney is an inference that occurs fluently and perfunctorily afrer action performance
and 15 not accurate per se (Prinz, 2003; Wegner, 2002). This inferential character of
experiences of self-agency has become apparent in a number of recent studies (Aarts,
Custers, & Marien, 2009; Aarts, Custers, & Wegner, 20035; Aarts, Oikawa, & Oikawa,
2010; Custers, Aarts, Oikawa, & Elliot, 2009; Dijksterhuis, Preston, Wegner, & Aarts,
20085 Jones, de Wit, Fernyhough, & Meins, 2008; Sato & Yasuda, 2005; Wegner &
Wheatley, 1999), demonstrating that these experiences are the result of a march between
the outcome (or goal) of an action, and knowledge about the outcome that was active
Just prior to its occurrence, even though the outcome is primed subliminally, outside of
CONSClOus awareness.

[n one study (Aarts, Custers, et al., 20053) showing this effect, participants and the
computer each moved a single gray square in opposite directions on a rectangular path
consisting of cight white tiles. Participants could press a key to stop the rapid movement
of the squares, which would turn one of the cight tiles black. From a participant’s per-
spective, this black tile could represent the location of cicher his or her square or the com-
puter’s square at the time the participant pressed the stop key. Thus, the participant or
the computer could have caused the square to stop on the position (outcome), rendering
the exclusivity of causes of outcomes ambiguous (Wegner & Wheatley, 1999). In actual-
ity however, the computer always determined the stops, so actual participant control was
absent. In chis rask, participants either consciously set the intention to Stop on a position,
or they were subliminally primed with that position just before they saw the presented
topon the corresponding location. To measure experiences of self-agency, participants
then rated the extent to which they felt chat they have caused the square to stop. Results
showed thar both intention and priming led ro an increased sense of self-agency, sug-
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gesting that online self-agency experiences were primarily based on a match between
preactivated and actual outcomes, irrespective of whether the source of this activation
was conscious or unconscious. This, together with other findings, indicates that agency
experiences not only arise from conscious goals but also accompany the unconscious acti-
vation of goal representations, leading us to believe that the outcomes of our behaviors
are consciously intended, whereas, in fact, they are influenced by cues in our environment
outside of our conscious awareness.

It is important to emphasize that considering ourselves as the cause of our own
actions and the resulting outcomes is not necessarily illusory because desired outcome
representations (i.e., goals) activated outside awareness are also more likely to guide the
actions that produce that outcome than when these representations are not activated
(Aarts et al., 2004; Bargh et al., 2001; Custers & Aarts, 2007b). If, for instance, we

want another person to like us, this changes our behavior toward that person in the

service of the given goal, even though we may not be aware of the goal and the effects of
pursuing it. Hence, self-agency and nonconscious goal pursuit may go hand in hand as
nonconscious activation of goals promotes both goal attainment and agency experiences.
As a result, agency experiences in such situations may not be deceptive, but rather are an
accurate assessment of the source that produced the outcome. Thus, whereas the experi-
ence of self-agency can be a guess, sometimes this guess is right. In that case, experiences
of self-agency may serve us well because they can help us to identify the results of our
actions in social situations when we lack conscious knowledge of producing them. More
importantly, the experience of agency, deriving from either conscious intentions or non-
conscious goals, is a crucial source of our general belief that we can and do influence our
own behavior, which has been shown to be associated with well-being and health (Taylor
& Brown, 1988).

In addition, the belief that we have control over our behavior and its outcomes can
also motivate us to look ahead and to plan our actions consciously, which can be benefi-
cial for self-regulation in some circumstances, for example, when a situation demands a
completely new course of action, or when previous goal-directed actions are obstructed.
Action planning can then facilitate goal achievement by creating new action representa-
tions that include both sensorimotor information regarding one’s future behavior and
information regarding situational cues that can serve to initiate and guide behavior with
out much conscious thought (e.g., Gollwitzer & Sheeran, 2006; Papies et al., 2009)
Indeed, without repeatedly experiencing a sense of control over important outcomes, we
may be much less likely to see the point of reverting to such an effortful means of directs
ing our behavior, which can clearly help successful goal pursuit. Future research may
increase our understanding of how conscious planning can interact with nonconscious
processes of self-regulation, and provide demonstrations of how such knowledge can be
applied to enhancing self-regulation in important domains such as health behavior (s¢€
also Papies et al., 2008b).

CONCLUSIONS

Human goal-directed behavior originates to a large degree outside of conscious awares
ness. We have seen in this chapter how the pursuit of nonconscious goals can be initiated
and regulated in a highly efficient fashion, without the recruitment of conscious aware
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