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Abstract
Previous research has shown that implementation intentions are eVective tools to promote new behavior. The present study aimed to
provide the Wrst evidence that conscious planning is an eVective tool in replacing well-learned habits with new habits. This was tested in a
Weld-experiment on repetitive behavior in the domain of recycling, using 109 employees of a tele-company as participants. Recycling
behavior of the participants was observed by the actual amount of paper and the number of plastic cups in their personal wastebaskets.
Following a pre-measure, participants were assigned to either implementation intention conditions, conditions in which an eye-catching
facility was placed to promote recycling behavior, or control conditions. Recycling behavior was substantially improved in the facility as
well as the implementation intention conditions in week 1 and week 2 and still 2 months after the manipulation. These data supported our
hypothesis that planning breaks down unwanted habits and creates new ones.
© 2005 Elsevier Inc. All rights reserved.
Keywords: Habit; Planning; Implementation intentions; Breaking habits; Goal-directed behavior; Field-experiment; Recycling; Environmental behavior;
Self-regulation

Introduction
Habits are eYcient modes of goal-pursuit. When our
goal-directed behaviors are well-learned through repetition
in stable environments, goal-relevant situational cues may
automatically elicit these behaviors. This way, we may
attain our goals without conscious thought. However, when
we try to change our habits, e.g., because other contradictory goals or action programs have become more important in the habitual situation, it seems very diYcult to alter
our automatic habitual responses (Aarts & Dijksterhuis,
2000a; Heckhausen & Beckmann, 1990; Reason, 1990).
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What kind of strategies would be successful for breaking
unwanted habitual behavior and creating ‘wanted’ habits?
Habits are considered to be situationally guided goaldirected behaviors, and hence, behavioral responses are
automatically elicited when the situation arises (Aarts &
Dijksterhuis, 2000b; Bargh & Gollwitzer, 1994). Theoretically, then, strategies to successfully break habits should Wt
in with these habitual processes. In the present paper, we
will investigate two potentially powerful tools to change
habitual behavior. The Wrst refers to conscious planning.
Strikingly resembling habitual processes, recent studies
have shown that after forming an implementation intention, a goal-directed behavior becomes strongly linked to
situational cues and becomes automatically activated
because of these situational cues. The processes underlying
eVects of planning suggest that the formation of implementation intentions may be a strong tool in order to break
habitual behavior and create new habits.
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Second, the importance of situational cues in the onset
of habitual behavior suggests that eye-catching changes in
the situation may aVect habitual behavior by facilitating
the performance of alternative behaviors and turn them
into new habits. Therefore, we also investigate the installation of such facilities as environmentally prepared cueing
tools in breaking old unwanted habits and creating new
ones, and to compare its eVects with mentally prepared cueing—that is, by conscious planning.

1999). Hence, the onset and the proceeding of behavior
have been delegated to the environment. Both habits and
implementation intentions thus seem to consist of automatic behavioral responses elicited by situational cues. The
former as a result of repeated actions in a stable environment, the latter as a result of a single act of planning (see
also Bargh & Gollwitzer, 1994; Orbell et al., 1997).

Implementation intentions

The similarities between the mental representation of
habits and implementation intentions suggest that implementation intentions are potentially powerful tools to create new habits. If so, forming implementation intentions
renders the desired and planned behavior more likely to be
performed frequently over time. Tests for these eVects are
generally lacking.
In a study of Sheeran and Orbell (1999) on vitamin C
supplement intake, it was shown that planning aVected
repetitive behavior across a period of 2 weeks. However,
because participants were aware of the fact that their
behavior was monitored, it is possible that their results were
caused by processes of public commitment rather than
planning. Studies on public commitment have shown that
behavior is more in line with goals or intentions when (1)
these intentions are explicitly stated in front of other people
(e.g., a group or speciWc person) and (2) one is aware that
these individuals will monitor the behavior (e.g., Schlenker,
Dlugolecki, & Doherty, 1994). For participants within the
implementation intention condition, both elements of public commitment were present. First, participants in the planning conditions expressed their intentions to take the
vitamin pills in the presence of the experimenter, by
responding to the questions concerning where, when and
how they planned to take the vitamin pills. Second, they
knew that the experimenter would visit the participants in
their dormitories and, in the presence of the participants,
would count the number of pills that were actually taken.
This enhanced public behavioral commitment may have
induced all kinds of motivational diVerences (e.g., self-presentation motives) that may explain the diVerences between
the implementation intention and the control condition.
Thus, a strong test of the idea that planning may create
habits is as yet not available. To convincingly demonstrate
this idea, a study should contain a measure of overt behavior that is frequently performed. Furthermore, and importantly, participants should not be aware of the fact that
their behavior is being monitored.

Gollwitzer (1993, 1999) distinguishes goal intentions,
which refer to intentions to achieve a certain goal, from
implementation intentions, which refer to intentions that specify, where, when, and how these goals are acted upon. Goal
intentions have the form of “I intend to do X (“I intend to
exercise”) whereas implementation intentions follow the
proposition “In situation Y, I will do Z” (e.g., “When I come
home from work, I put on my sneakers and go for a run”).
Several studies have shown that furnishing goals with
implementation intentions can have a strong eVect on goalpursuit. Typically, participants are Wrst instructed to attain
a certain goal and then asked to write and visualize when,
where and how they will act on that goal. The impact of
implementation plans on behavioral performance has been
shown across various behaviors, ranging from completing
an assignment (Gollwitzer & Brandstätter, 1997) to shopping at a bioshop (Bamberg, 2002; see for overviews Gollwitzer, 1999; Gollwitzer & Sheeran, in press) and can be
stunningly strong. For example, Orbell, Hodgkins, and Sheeran (1997) showed that participants who had formed
implementation intentions for performing breast self-examination performed at the level of 100%, compared to 53%
for control participants.
Similarities between habits and implementation intentions
Subsequent studies have provided more clarity with
regard to the mechanism producing these strong eVects of
planning. These studies revealed striking similarities in the
processes underlying planning and habits. For example,
Aarts and Dijksterhuis (2000b) established that non-habitual travel mode users who formed implementation intentions as to using the bicycle showed automatic bicycle
responses to travel goal situations, just as habitual bike
users. Forming implementation intentions creates a strong
mental link between a situation and a behavioral response.
Therefore, when the person encounters the goal-relevant
situation speciWed in the implementation intention, the
goal-directed behavior is automatically initiated (Aarts &
Dijksterhuis, 2000b; Brandstätter, Lengfelder, & Gollwitzer, 2001; Webb & Sheeran, 2003).
Furthermore, forming implementation intentions
increases the mental accessibility of situational cues, and
thus facilitates the activation and subsequent execution of
the associated behavior (Aarts, Dijksterhuis, & Midden,

Creating habits by forming implementation intentions

Breaking habits by forming implementation intentions
Is it also possible to break habits1 by forming implementation intentions? Nearly, all studies on planning thus far
1
Breaking habits is here deWned as stably changing an old behavior that
was frequently performed within a speciWc context into new behavior that
is repeatedly performed within that same context.
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focused on the facilitation of (new) behaviors (e.g., breast
self-examination, completing an assignment). In these cases,
the situations that are part of the plans are not yet strongly
tied to a behavioral response (e.g., people may behave in
these situations in multiple ways rather than showing one
Wxed response). In other words, prior to the planning, the
context does not automatically elicit a behavioral response.
In the case of a habit, however, the situation automatically
instigates the habitual behavioral response. Hence, it is
more diYcult to override strong habitual responses than to
learn a new behavior in a situation that was not strongly
linked to a behavioral response. Indeed, it has been proven
to be very diYcult to break habitual behavior by means of
changing goal intentions. For example, interventions aimed
at changing habitual health and environmental behaviors
are often unsuccessful, even though people have positive
intentions to alter their behaviors (Aarts, Paulussen, &
Schaalma, 1997; Aarts, Verplanken, & van Knippenberg,
1998; GiVord, 1997; Verplanken & Faes, 1999).
Although several authors have stressed the possibility
that forming implementation intentions may break habits,
there is no direct empirical evidence supporting this claim.
Verplanken and Faes (1999) showed that forming implementation intentions to eat healthy, resulted in more
healthy food intake, but it failed to overrule bad eating
habits. Their null-Wndings can be considered as another
example of the diYculty of breaking habitual behavior and
may suggest that implementation intentions, though powerful tools to facilitate new behaviors, cannot break habits.
However, the absence of habit change in the Verplanken and Faes (1999) study may be interpreted in a diVerent way. Participants formulated implementation
intentions directed at a broad, abstract goal (“to eat
healthy”). Because of the generality of the abstract goal,
the implementation intentions may not directly compete
with concrete bad eating habits in speciWc situations (e.g.,
eating a candy bar everyday at 4 p.m. during the break at
school). In other words, by planning their healthy behavior, people probably linked new behavioral responses to
situations (e.g., eating fruit at home) that were diVerent
from the habitual situations.
These ideas thus suggest that a prerequisite for planning
to be eVective in altering habitual behavior, is that planning
links a new behavioral response to the same situational
cues that elicit the habitual behavior. After planning, the
situation now activates both the habitual and the planned
response, which may compete for action control (Macrae &
Johnston, 1998; Norman & Shallice, 1986). As implementation intentions are more recently installed, the planned
response may be more accessible and, at least temporarily,
override the habitual response.
In addition to these theoretical notions on the circumstances that make planning a strong candidate to alter
habitual behavior, there are also several necessary empirical
elements that should be included to provide convincing evidence for the idea that planning breaks habits. One such
crucial element is a measure of behavior over a long period

of time. Bamberg (2002), for example, showed that habitual
non-public transport users were more likely to use a new
bus route after planning. Behavior was observed only once
at the time the participants used their free bus-tickets that
were provided by the experimenter. Since no subsequent
behavior was measured, it is not clear whether habits were
truly “broken.” It is very well possible that participants
returned to their old habits after getting their single time
free ride.
To sum up, to convincingly show that planning can
break habits and people do not return to their old habits, it
should be demonstrated that (1) the behavioral pattern to
be broken is habitual in nature; (2) planning results in
behavior change; (3) this behavioral change is enduring and
stable; and (4) the link between previous behavior and
future behavior is stably reduced.
Breaking and creating habits by changing the situation
Another potentially powerful way to alter habitual
behavior is by changing the situation. Obviously, people are
forced to act diVerently if their habitual behavior is blocked
by changes in the situation. However, changes in the situation may also alter habitual behavior if the new situation
facilitates alternative responses. For example, the very same
person who habitually throws his old paperwork in a regular dustbin instead of recycling it by using a special paperrecycling box, may be propelled to do so if such a recycling
box is placed at his own desk. Indeed, vivid reminders or
“prompts” have been shown to turn trashy habits into proenvironmental action (Zimbardo & Leippe, 1991; see also
Intons-Peterson & Newsome, 1992). Moreover, such attention-grasping facilities are likely to cause behavioral
changes that should be stable and observable over a longer
period of time, that is, they can turn a person’s paper-inthe-dustbin habit into a new paper-recycling habit (Aarts
et al., 1997). In the present study, we thus investigated such
a change in the situation as a tool to break old habits and
create new ones.
The present research
In the present Weld-experiment, we directly tested the
hypothesis that planning and situational modiWcations can
break old habits and create new ones. Our study aimed to
go beyond previous studies in multiple ways. First, planning was related to the same situational cues that elicited
the habit. Second, participants were not aware of the fact
that their behavior was observed. Third, we included a
long-term measure of behavior.
The Weld-experiment was conducted at a telecom-company in the Netherlands, that wanted to reduce its negative impact on the environment, among other things by
recycling old paper and plastic cups. On each department
of company buildings general recycling boxes for old
paperwork and for plastic cups were installed. The goal to
use these recycling boxes was clearly and persuasively
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communicated to the employees of the company. A special team repeatedly informed and instructed employees
on diVerent occasions about these recycling boxes and
underscored the ease as well as the importance of using
them (e.g., by special meetings and personal letters). Thus,
by exploiting this real-world situation we could assume
that all participants were given the goal to recycle their
paper and cups. Despite the given goal however, the
amount of paper and plastic cups in the personal wastebaskets at desk did not seem to be reduced. Apparently,
the goal to use these special recycling boxes did not aVect
the habitual behavior. First, we studied whether furnishing employees’ new recycling goal with implementation
intentions would promote recycling behavior. Second, it
was investigated whether situational changes that facilitate recycling behavior, placing an eye-catching personal
recycling box at the desk of the employee, also break old
habits and produce new ones.
In the study, the amount of paper and plastic cups in the
personal dustbins of participants at several departments of
the tele-company was unobtrusively measured at the end of
each day. After a pre-measure of this recycling behavior,
departments of the company were randomly assigned to
one of six conditions, including control conditions, conditions in which participants made implementation intention
plans for recycling paper and plastic cups, and facility conditions in which a personal paper recycling box was placed
near the desk of each participant. One week, two weeks,
and two months after these manipulations recycling behavior was observed again. It was hypothesized that in the
implementation intention conditions recycling would be
stably improved compared to the pre-measure and to control conditions. Furthermore, it was predicted in the implementation intention conditions that past behavior would
no longer predict future behavior. Similar eVects were
expected with regard to paper recycling in the facility conditions.
Method
Participants and design
Participants were 109 employees of six diVerent departments at a tele-company in the Netherlands. In selecting
these departments, we ensured that there was no professional relation between members of the departments. All
participants had an administrative job and spend an equal
amount of time at their oYce. Each participant had a
personal desk and a dustbin. Furthermore, on every department two central recycling boxes were available at a shortwalking distance from their desks, one box for old
paperwork, and one for used plastic cups.
The departments were randomly assigned to one of six
conditions. Thus, we used a quasi-experimental design. We
used a 6 (Condition) £ 4 (Time of behavior: pre-measure vs.
week 1 vs. week 2 vs. 2 months) mixed factor design, with
the latter factor being a within participants factor.
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Procedure
Measuring recycling behavior
Recycling behavior was measured by the actual presence
of paper and cups in each participant’s dustbin, observed at
the end of a working day (Monday to Friday). During
observation weeks, the cleaning crew was called oV and
replaced by a member of our research team. He had the
painstaking job to conscientiously count the amount of
cups and to weigh, by a digital scale in grams, the amount
of paper that was present in every single personal dustbin
of the 109 participants. Importantly, to ensure that participants were not aware that their recycling behavior was
being monitored, the behavior was observed after workingtime hours when everybody had left the building.
Recycling behavior was observed during 5 working days
before our experimental manipulations, 10 working days
after the manipulations, and Wnally, during four working
days 2 months after the manipulations. Mean scores for
both paperwork and plastic cups were calculated for all
four measurements.
Questionnaire
Participants individually Wlled out a questionnaire,
including conventional measures of habits. These measures
were assessed to check for possible convergence between
self-reported habit and the actual observed recycling
behavior. To control for possible eVects of reporting these
behaviors, the questionnaire was administered in four of
the six conditions.
Participants were seated in a quiet room within the company building. All instructions and questions were provided
by a program on a computer. Concealing our actual purpose of the study, the participants were explained that the
study concerned eYciency and convenience of the company
building. For this purpose, we also included a large number
of questions referring to oYce location, parking space,
oYce interior etc. Two types of habit measures were
included: self-report of habit, and an estimation of behavioral frequency. Thus, participants were asked to indicate
how often they put paper and plastic cups in their personal
wastebasket on 7-point scales (1 D never to 7 D always).
Furthermore, they were asked to provide, as accurately as
possible, estimates (between 0 and 100) of the number of
times they put paper and plastic cups in their dustbin each
day.
Experimental manipulations
After the pre-measure of recycling behavior the departments were randomly assigned to one of six experimental
conditions, following a quasi-experimental design. In the
control group we only observed recycling behavior. In
the control-questionnaire group, participants Wlled out the
questionnaire. In the facility condition, participants
received a personal recycling box for old paperwork, which
was noticeably placed near each participant’s desk after the
pre-measure of behavior. In the facility-questionnaire
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condition, the same paper box facility was placed a day
after participants had Wlled out the questionnaire.
Participants in the implementation intention condition
Wrst all received the questionnaire. Subsequently, instructions for forming implementation intentions were provided
on the computer screen. Participants were asked to plan
when, where and how to recycle their old paper and used
plastic cups. Participants were asked to visualize and write
down their implementation plans (Gollwitzer & Brandstätter, 1997). In the implementation intention-facility condition, a day after participants had formed implementation
intentions, the personal paper box facility was installed.
Results
Self-reported behavior
The self-reported habit measures correlated signiWcantly
with the pre-measure of behavior for both the amount of
paper, r (69) D .60, p < .001, and the number of plastic cups, r
(69) D .41, p < .001. Similarly, the estimation measures showed
positive correlations, r (69) D .30, p < .001 and r (69) D .30,
p < .001, for the amount of paper and number of plastic cups,
respectively. Thus, our actual recycling-behavior measure
fairly correlated with self-reported measures of non-recycling
habit (cf. Aarts et al., 1998). Furthermore, frequency of trashing per day in the dustbin was rather high for both paper
(M D 6.23) and plastic cups (M D 3.41). Accordingly, on average, employees performed these behaviors more than 17 times
a week for plastic cups and more than 30 times a week for old
paperwork. These high frequencies of action performance furthermore underscore that the behavior was strongly habitual
(Ouellette & Wood, 1998; Ronis, Yates, & Kirscht, 1989).
EVects of implementation intentions on recycling behavior
Recycling of old paperwork
The amount of paper was subjected to a 6 (condition) £ 4
(time) multivariate analysis of variance. This analysis
revealed main eVects for condition, F (5, 103) D 13.92, p < .001
and time, F (3, 103) D 32.86, p < .001. Importantly, the predicted Condition £ Time interaction was also signiWcant,
F (15, 309) D 4.80, p < .001.
Separate analyses for each level of time, showed no
diVerences between conditions on the pre-measure of
behavior, F (5, 103) D 1.18, ns. However, as expected, condition signiWcantly aVected the scores for week 1, week 2, and
2 months after the manipulation, F (5, 103) D 18.83, p < .001,
F (5, 103) D 18.44, p < .001, and F (5, 103) D 26.75, p < .001,
respectively.
The means are depicted in Fig. 1, showing that within
the control conditions the amount of paperwork is stable
over time, F < 1, ns. In the implementation intention condition, however, the amount of paper in the dustbin was
strongly reduced over time, F (3, 324) D 6.65, p < .001. A similar strong decline in the amount of paper was observed in
the facility condition, F (3, 324) D 8.24, p < .001, in the facil-

Fig. 1. The mean amount of paper (in kg/day) in the dustbins for implementation intention conditions, paperbox facility conditions, and control
conditions one week before and one week, two weeks and two months
after the experimental manipulations.

ity-questionnaire condition, F (3, 324) D 13.83, p < .001, and
in the implementation intention-facility condition,
F (3, 324) D 11.01, p < .001. These results suggest that both
planning and situational accommodations were successful
in breaking habits. No diVerences were obtained between
the implementation intention and paper box conditions;
they seemed to work equally well.
Recycling used cups
The number of cups that were present in the wastebaskets was subjected to a 6 (condition) £ 4 (time) multivariate
analysis of variance. Again, the analysis revealed main
eVects for condition, F (5, 103) D 6.11, p < .001 and time,
F (3, 103) D 4.80, p < .001. Also, the Condition £ Time interaction was signiWcant, F (15, 309) D 9.64, p < .001.
Separate analyses for each level of time were conducted.
As hypothesized, whereas the number of cups did not diVer
between conditions on the pre-measure of cups behavior,
F (5, 103) D .88, ns, such diVerences were found for week 1,
F (5, 103) D 11.10, p < .001, week 2, F (5, 103) D 11.16,
p < .001, and two months after the implementation manipulation F (5, 103) D 9.04, p < .001.
The means for the number of cups are displayed in Fig. 2.
These means were relatively stable over time in the control

Fig. 2. The mean amount of cups per day for implementation intention
conditions, paperbox facility conditions, and control conditions one week
before and one week, two weeks and two months after the experimental
manipulations.
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and facility conditions, all F’s < 1, ns. However, within the
implementation intention condition and the implementation
intention-facility condition the amount of plastic in the dustbins was strongly reduced over time, F (3,324) D 22.36,
p < .001 and F (3,324) D 32.42, p < .001, respectively. Postmanipulation scores did not signiWcantly diVer within the
implementation intention conditions, suggesting stable
eVects. Indeed, the two conditions were signiWcantly diVerent
from the control conditions in week 1, F (1,107) D 55.54,
p < .001, week 2, F (1, 107) D 49.63, p < .001, and 2 months
after the manipulation F (1, 107) D 41.42, p < .001.
Correlations between past behavior and future behavior
We further tested the idea that conscious planning and
situational modiWcations can break habits by analyzing
the correlations between past and future behavior within
each condition, see Table 1. First, the table shows strong
correlations between past behavior and future behavior
within the control conditions, providing further evidence
that the observed behavior is habitual. Second, the correlations between past and future behavior were attenuated
and became non-signiWcant in the implementation intention conditions. In fact, none of these correlations are signiWcant and most are close to zero. The diVerences
between the correlation in the control conditions and the
implementation intentions were signiWcant for both
behaviors and for each level of time, all z-scores > 2.58,
p < .01. Also, the table shows that the correlation between
the pre-measure and the post-measures of the amount of
paper was strongly attenuated in the paper basket conditions. The diVerence between these correlations and those
in de control conditions was signiWcant at each level of
time, all z-scores > 1.96, p < .05.
Discussion
Previous studies have suggested that implementation
intentions may simulate habits. The present research
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revealed new and strong evidence that conscious planning
can break old habitual behavior and create new habits.
Many participants in our study frequently threw their plastic cups and old paper in their regular dustbin instead of the
central recycling boxes. This environmental unfriendly
behavior was strongly habitual as it was frequently performed in the same situation, predicted by self-report measures of habit, and very stable over time in control
conditions. However, after planning where, when and how
to recycle these items, recycling strongly improved. The
number of cups and the amount of old paperwork in the
dustbins was reduced by roughly 75 and 80%, respectively.
These strong eVects were obtained, despite the fact that the
new behavior (walking to the recycling container) is less
easy to perform than the old habit (throwing cups and
paper in the personal dustbin). Importantly, behavioral
change was stable over time, as it was still observable after
2 months. Furthermore, the correlation between previous
behavior and behavior after 1 week, 2 weeks, and even 2
months was reduced to about zero in the planning conditions. Additionally, our manipulation of changing the situation did also inXuence paper recycling with almost Xawless
recycling scores when a personal paper-recycling box was
placed near the desk of the participant.
Our research extended previous research on implementation intentions in several ways. First, our study provides
the Wrst clear empirical case for the idea that planning may
create habits. Although previous work has shown similarities between the mental representation of habits and implementation intentions (e.g., Aarts & Dijksterhuis, 2000a),
thus far it was not clear whether implementation intentions
would have stable behavioral eVects over time. The eVects
are stable across a time span of 2 months. Furthermore,
since participants were not aware of the fact that their
behavior was observed (behavior was observed at the oYce
when every employee had gone home), alternative explanations such as public commitment that may have accounted
for previous work in this area, cannot explain the present
results.

Table 1
Correlations between the pre-measure of recycling behavior with recycling behavior 1 week, 2 weeks, and 2 months after the experimental manipulations
within each condition
Experimental condition

Week 1
Paper

Control
Control and questionnaire
Paperbox facility
Basket and questionnaire
Implementation intention
Implementation + basket

¤¤¤

.705
.731¤¤¤
.320
.527¤
.266
—a

Week 2
Cups
¤¤¤

.709
.746¤¤¤
.663¤¤¤
.701¤¤
.098
.009

Paper
¤

.417
.875¤¤¤
.157
¡.019
.163
—a

2 months later
Cups
¤¤¤

.876
.856¤¤¤
.3789
.737¤¤¤
.303
¡.106

Paper

Cups

.517*
.662¤¤
.059
¡.083
.169
.327

.833¤¤¤
.832¤¤¤
.433¤
.4309
¡.122
.025

Note. The correlations between the pre-measure for paper and the measure in week 1 and week 2 could not be calculated because of a lack of variance in
the latter cells.
a
Due to a lack of variance the correlations within these cells could not be calculated.
¤
p 6 .05.
¤¤
p 6 .005.
¤¤¤
p 6 .001.
9
p 6 .10.
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Second, our research provides the Wrst empirical demonstration that old habits may be replaced by alternative
behavior as a result of planning. These results are particularly striking considering the general diYculty to alter
habitual behavior. Our success is at least partly due to the
fact that the new planned response could directly compete
with the old habitual response, because the plans pertain to
the same speciWc context as the context that elicits the
habitual response. If we had, like a previous attempt (Verplanken & Faes, 1999), participants formulate implementation intentions towards general recycling goals (e.g., to
enhance protection of the environment), rather than speciWc ones, we probably would have been less successful.
These Wndings advance our knowledge with regard to the
operation of implementation intentions, but also increase
general insights into the control of social behavior when
two behavioral alternatives may compete for behavioral
guidance in a speciWc situation (e.g., Norman & Shallice,
1986).
The theoretical signiWcance of the present Wndings lies in
the emphasis on the possibility to change old habits into
new ones by the mere act of planning. As such, our research
advanced on recent studies showing that planning results in
a higher sensitivity to situational cues (Aarts et al., 1999)
and a stronger link between situational cues and a behavioral response (Aarts & Dijksterhuis, 2000b). These studies
suggest that after planning, the situational cues (e.g., when
my cup is empty) now automatically activate both the
habitual response and the planned response. One might
wonder how the new planned behavior wins this ‘battle’?
Three possibilities are discussed here. First, the representation of the new action becomes more accessible in the speciWed situation than the habitual action, because the
implementation intention may install (albeit temporarily)
stronger mental associations between the situation and the
new action. Second, the representation of the new action
itself may be more accessible than the habitual one, because
it was more recently activated and prepared. According to
treatments of action control, the most accessible behavior
representation ultimately “wins” the Wght for dominance
and guides overt behavior (e.g., Logan, 1989; Moskowitz,
2001; Norman & Shallice, 1986). A third possibility is that,
as a consequence of forming an implementation intention,
the habitual response may be actively inhibited, because it
interferes with the planned response. An interesting avenue
for further research, then, is to investigate these processes in
more detail to fully understand and appreciate the way in
which planning is capable of overruling habits.
Another issue that is worthwhile to ponder on relates to
the process by which planning aVects creating new habits.
Although furnishing goals with planning may have direct
eVects on behavior even after several months (Sheeran &
Orbell, 2000b; Sheeran & Silverman, 2003), it seems
unlikely that implementation intentions in the present
investigation still had direct eVects on behavior after 2
months. Such direct eVects seem crucially important in the
Wrst stage of habit change. For example, the Wrst couple of

times a person is confronted with an empty plastic cup after
having formed the implementation intention to recycle, this
person may be automatically reminded about the new
behavior, and as a consequence, directs oneself to the recycling boxes (see also recent work on prospective memory
for a similar line of reasoning, McDaniel & Einstein, 2000).
The new habit that is created as a result of these initial
actions will be strengthened as the enactment of the implementation intention is repeatedly practiced and results in
the performance of the desired actions, which contributes
to the further automatization of initiating and performing
the same behavior. Therefore, although the habit is induced
by one’s own planning, after a while, there may be no direct
eVects of planning on behavior.
Our results indicate that both planning and situational
adjustments are eVective ways to break habits and create
new ones. From a practical point of view, one may question
the added value of psychological interventions such as
planning, given the success of relatively simple adjustments
to the situation. Indeed, in some cases it may be very useful
to make small adjustments to the environment to alter habits. In fact, the case of placing a personal paper recycling
box at the desk of each employee can be considered as a
very simple, and eYcient way of changing recycling habits.
It should be noted, though, that the placement of the paperrecycling box did not aVect the amount of recycled cups,
suggesting that the eVects of such eye-catching facilities are
rather exclusive, especially when the desired behaviors
operate independently and are not strongly related to each
other. This implies that the promotion of each behavior
requires a speciWc facility, which may often be impossible or
very costly. In contrast, planning can be used in a broader
variety of behaviors and situations.
We began our paper by stating that changing habits is
often a cumbersome adventure. We observed that by forming implementation intentions or making situational modiWcations these diYculties can be overcome. This way, new
wanted habits can be created and old unwanted ones can be
overruled.
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