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Planning our actions in advance is an important means of action control and increases the likelihood of initiating
intended actions at critical points in time (Gollwitzer, 1999; Gollwitzer & Oettingen, 2016). In the current research, we investigate whether planning to deliberate thoroughly can also increase the likelihood of deliberation
when it is needed. As an increase in deliberation is often associated with more thorough use of available information, we predict that planning to deliberate causes people to adjust their current course of action more closely to
newly available information. We test this prediction in three experiments in which the participants are faced
with the decision to continue with or disengage from a chosen course of action after new information has become
available. The ﬁrst experiment uses an established escalation of commitment paradigm (Study 1); the second and
third experiment use a more naturalistic task based on the card game of poker (Studies 2 & 3). In all three studies,
planning to deliberate at a critical point in time by forming implementation intentions reduced the tendency to
stick to a failing course of action, suggesting that plans to deliberate can be used to increase the likelihood of deliberation and thereby the effective processing of newly available information.
© 2016 Elsevier Inc. All rights reserved.
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Every gambler knows
That the secret to survivin'
Is knowin' what to throw away
And knowin' what to keep

[Kenny Rogers, The Gambler]
Knowing what to keep and what to throw away is not only important for gamblers. In our everyday life, we often face decisions
of whether to continue a currently pursued course of action or
whether to change or even stop it altogether. Such decisions are
complicated by the fact that changing or stopping a currently pursued course of action often involves throwing away previous (time
or money) investments – which people are usually hesitant to do.
Furthermore, and most important for our current work, continuously changing information may make it hard to be prepared to
make such a decision.
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When relevant information is available, being prepared is easy
as one can plan speciﬁc future actions in advance and thereby increase the likelihood of initiating the intended actions at critical
points in time (Gollwitzer, 1993, 1999; Gollwitzer & Oettingen,
2016). However, such planning gets difﬁcult if circumstances are
expected to unpredictably change over time, calling for ﬂexible decision making at a later critical situation. As some of us have suggested previously in a theoretical paper (Martiny-Huenger,
Thürmer, Issa, & Gollwitzer, 2011), we hypothesize that it may be
advantageous to plan to deliberate thoroughly when expecting to
face critical, decision-requiring situations with an unpredictable
information basis in order to prepare oneself for an informed and
reﬂected future decision.
In our current research, we tested this idea of whether planning
to deliberate inﬂuences subsequent decisions in a way that the decisions are better adjusted to critical information – information
that was not available at the time of planning but became available
only at a critical prospective situation. In the following, we will ﬁrst
introduce traditional action if-then planning and then introduce
our idea of planning a deliberation process. Finally, we will provide
the rationale for why we expect that in certain situations deliberating thoroughly will lead to more optimal decisions compared to
more spontaneous, unprepared decisions.
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1. If-then planning
Self-instructions in the form of if-then plans (e.g., “If I encounter situation S, then I will perform response R!”) have proven to be an effective strategy to enhance goal striving (implementation intentions;
Gollwitzer, 1999; Gollwitzer & Sheeran, 2006). A person forming an implementation intention identiﬁes 1) a response with the potential to facilitate attaining a currently held goal, and 2) a critical situation (i.e., an
opportunity or obstacle) in which the goal-directed response is to be
initiated. Such if-then planning has been shown to increase the likelihood of actually initiating the intended response when the critical situation is encountered. This effect is assumed to be the consequence of at
least two mechanisms. First, specifying the critical situation in the ifpart of the plan results in a heightened mental accessibility of the critical
situation (Achtziger, Bayer, & Gollwitzer, 2012; Parks-Stamm,
Gollwitzer, & Oettingen, 2007; Webb & Sheeran, 2004; Wieber &
Sassenberg, 2006) which leads to an increased likelihood of detecting
it when it is encountered. Second, formulating an if-then plan creates
a strong associative link between the critical situation and the goal-directed response (Bayer, Achtziger, Gollwitzer, & Moskowitz, 2009;
Gollwitzer & Sheeran, 2006; Webb & Sheeran, 2004, 2007). By means
of spreading activation, this link increases the likelihood that the response will be initiated when one faces the critical situation (see
Gollwitzer, 2014, for an extended discussion of the mechanisms underlying if-then planning).
Typically, implementation intentions are used to prompt speciﬁc responses. Such speciﬁc responses can range from actual physical actions
(e.g., pressing a button; Cohen, Bayer, Jaudas, & Gollwitzer, 2008) to
purely cognitive responses (e.g., thinking of a word or a concept;
Stewart & Payne, 2008). In the current research, we aim to go beyond
such speciﬁc responses to test whether planning to deliberate thoroughly actually increases the likelihood of initiating deliberation in the
speciﬁed prospective situation.
It is noteworthy that such plans to deliberate contain the same basic
components as classic implementation intentions and thus their effects
are likely to be a result of the same psychological processes. We understand deliberation as a cognitive response that needs to be initiated just
like other cognitive responses (e.g., thinking of a certain word; Stewart
& Payne, 2008). As the working of implementation intentions is said to
be associated with automaticity, this may seem in conﬂict with engaging in deliberation, as reﬂecting pros and cons can be cognitively quite
demanding. However, it is important to note that implementation intentions automate the initiation of the respective responses – after the
initiation, they may have to run off controlled and effortful. In sum, it
is not theoretically inappropriate to specify deliberation in the thenpart of an implementation intention; just like other complex responses
(e.g. speaking up to racist remarks; Gollwitzer & Brandstätter, 1997),
deliberation can be expected to be initiated automatically and then pursued in a controlled and effortful manner.
To test this experimentally, we asked our participants to specify an
open-ended deliberation in the then-component of their if-then plans
rather than a speciﬁc response. As a testbed for our hypotheses we
chose to use escalation of commitment task paradigms because in such
tasks an optimal decision can only be made if information that was
not available prior to the critical situation is successfully integrated.
We will elaborate on this in the following section.
1.1. Information use in commitment bias problems
Once having themselves committed to a certain course of action
(e.g., investing in a project), people do not like to make corrections,
even if available feedback suggests that the current course of action is
futile. This phenomenon is referred to as escalation of commitment
(Staw, 1976) and it is known to occur in various contexts (e.g., with regard to personal, business, or political decisions; Sleesman, Conlon,
McNamara, & Miles, 2012).

Self-justiﬁcation and loss aversion are two important mechanisms
that drive escalation of commitment. For example, after deciding on a
certain course of action for a project, one is committed to this course. Receiving negative feedback on the project's progress may call for making
a course correction. However, making such a correction involves admitting an error which conﬂicts with the need for self-consistency and selfjustiﬁcation. Changing one's course of action would imply either inconsistent choices and behavior or an unjustiﬁed commitment to the course
of action in the ﬁrst place (Bobocel & Meyer, 1994; Brockner, 1992). Furthermore, completely canceling a certain project because of a decreasing probability of a successful completion includes accepting the sure
loss of already invested money and resources – another outcome that
people are usually motivated to avoid (i.e., loss aversion; Soman,
2008). In sum, such motivations can lead people to quickly disregard
and ignore negative progress information and continue with the previously chosen course of action (i.e., escalation of commitment; Sleesman
et al., 2012).
We suggest that people can overcome this problem by applying a
strategy that facilitates engaging in thorough deliberation at critical
points in time. By “deliberation” we understand the investment of
time and attention towards information processing regarding the task
at hand, including feedback on goal progress. Many mechanisms that
drive escalation of commitment (e.g., self-justiﬁcation motives;
Bobocel & Meyer, 1994; Brockner, 1992; and loss aversion; Soman,
2008) are working against processing available relevant feedback. For
example, the motivation to avoid a sure loss drives the continuation of
a project despite clear indications that the project is failing. Respecting
relevant feedback information in the form of critical, verbal or numeric
information requires time and effort directed towards the negative
feedback (Birnboim, 2003). It has been shown in a recent meta-analysis
that an analytic thinking style (i.e., deliberation) can be beneﬁcial for
goal attainment if the context requires thorough information processing
(Phillips, Fletcher, Marks, & Hine, 2016). As we expect engaging in thorough deliberation to provide the necessary time and effort, we hypothesize an increased consideration of such feedback during deliberation –
which in turn should reduce the inﬂuence of other feedback-independent mechanisms (such as self-justiﬁcation motives).
So far, we have elaborated how deliberation may be instigated at
critical points in time via if-then planning. Furthermore, we provided
an argument why deliberation at a critical point in time (e.g., when
new feedback information becomes available) may decrease the tendency to show escalation of commitment. In the ﬁnal section before presenting our experiments, we will summarize prior research combining
if-then planning and escalation of commitment paradigms to highlight
how our current research goes beyond these studies to expand our understanding of how to improve decision making by planning.
1.2. If-then planning and escalation of commitment
Henderson, Gollwitzer, and Oettingen (2007) have shown that implementation intentions help to disengage from a failing course of action by triggering the evaluation of one's current course of action. In
one of their experiments, participants had to take a test in which different strategies could be used to answer as many knowledge questions as
possible. Before the test, participants were instructed to form either an
action implementation intention that speciﬁed a concrete response to
potential negative feedback (“If I receive disappointing feedback, then
I'll switch to another strategy!”), or evaluate the effectiveness of the
chosen strategy (“If I receive disappointing feedback, then I'll think
about how things have been going with my strategy!”). Participants answered knowledge related questions and received immediate (bogus)
feedback about their performance after completing each item. Depending on the experimental condition, this feedback pointed to an increase
or a decrease in performance. After having ﬁnished a given block of
questions, the participants additionally received a summarized
(bogus) feedback suggesting either good or poor performance.
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As expected, the results showed that action implementation intentions (“then I'll switch to another strategy”) led to changing the strategy
after negative summarized feedback, independent of the recent performance increase or decrease as indicated by performance feedback after
each of the questions. In contrast, participants who had formed implementation intentions to evaluate how things have been going with the
chosen strategy changed their strategy only when both the summarized
feedback was negative and when they received information that there
was a recent performance decrease. If there was feedback indicating a
recent performance increase, participants were less willing to switch
their strategy. These results provide initial evidence that implementation intentions can be used to induce a deliberative evaluation process
about a speciﬁed topic and that this can lead to decision making that
better respects the kind of feedback received.
In a more recent study, Wieber, Thürmer, and Gollwitzer (2015)
have shown that implementation intentions can also be used to adopt
a general neutral observer perspective. The authors used a hypothetical
investment scenario task in which groups of participants playing the
role of city councilors had to decide repeatedly how much money the
community should invest in a public project (i.e., building a new kindergarten). In between the investment decisions, participants received
feedback about the success of the project. The authors intended to trigger a certain way of thinking: as neutral observers (“If we are about to
make an investment decision, then we will judge the project as neutral
observers who are not responsible for earlier decisions!”). In line with a
self-justiﬁcation approach to escalation of commitment (Staw, 1976),
the results showed that participants with the neutral observer-perspective plan showed a reduced tendency to escalate commitment in this
hypothetical group investment task.
Both the Henderson et al. (2007) and the Wieber et al. (2015) ﬁndings suggest that if-then planning can be used to direct one's deliberation to certain critical content (i.e., evaluating one's current progress)
and to inﬂuence the nature of an upcoming deliberation process (i.e.,
taking on a neutral-observer perspective). Thus these studies provide
a solid basis for our hypotheses that go two steps further. First, on the
conceptual side, we test a content-free if-then plan that is supposed to
induce thorough deliberation without any reference to what or how
to deliberate. In other words, we aim to shift a decision maker's
“mode of thought” from a default or a spontaneous manner of
responding towards a more deliberate manner of responding.
Second we are going beyond the previously mentioned research
with respect to the external validity of the used task paradigms. While
choosing an established hypothetical investment scenario task (Staw,
1976) in our ﬁrst study, in Studies 2 and 3 we picked a more naturalistic
task paradigm: a card game. The card game of our Studies 2 and 3 was
designed to represent a decision conﬂict parallel to that found in
many hypothetical escalation of commitment paradigms, in which
new information must be integrated to reach an optimal decision. However, using the card game with explicitly set rules and randomly generated information allowed us to investigate our hypotheses in an
incentivized task with real consequences for the participants; when
using hypothetical scenarios only false feedback is given.
2. The present research
The aim of the current studies is to test whether planning to deliberate will increase the likelihood of thorough deliberation at the planned
prospective event. Our indicators of deliberation are the increased consideration of decision-relevant information (feedback) and extended
response times (Studies 2 & 3). One important premise of our studies
using escalation of commitment task paradigms is that the unaltered
continuation of a previously chosen course of action is a suboptimal decision after receiving negative feedback. Negative feedback indicates
that something is wrong and should be met with altering one's behavior
(e.g., changing or terminating the current course of action). More specifically, we hypothesize that motivational processes promote the
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unaltered continuation of a previously chosen course of action – independent of newly available information. However, after having formulated a deliberation plan, the increased consideration of (negative)
feedback should reduce this tendency and result in a revision of the previously made decision (i.e., less escalation of commitment). In Study 1,
we used a well-established escalation of commitment paradigm
(Staw, 1976) with a single hypothetical decision in which we observed
investment decisions after receiving positive or negative feedback
concerning an initial decision. In Studies 2 and 3, we used a multi-decision, non-hypothetical, and incentivized task paradigm. This way, we
tested our predictions in a more naturalistic setting with real consequences. A deliberation plan “If [a critical situation] is encountered, then
I will deliberate thoroughly!” was contrasted with both a no-planning
control condition with otherwise identical information (Studies 1 & 3)
and a spontaneity plan facilitating fast and intuitive responses but specifying the same critical situation in the if-part of the plan (Studies 2 & 3).

2.1. Study 1: investment scenario task
The aim of Study 1 is to provide ﬁrst evidence that planning to deliberate indeed increases the likelihood of deliberation at the prospective
critical time. The deliberation should be evident by an increased consideration of available feedback information and in turn a subsequent
change in the course of action. To test this hypothesis, we used a task
paradigm adopted from Staw (1976). Participants were presented
with a ﬁctitious scenario in which they were assigned the role of Chief
Financial Ofﬁcer of a company. Their task was to allocate money twice
between two different divisions (consumer products and industrial
products) of the company. After reading about the portfolio of the company, participants ﬁrst decided which of the two divisions would receive a ﬁrst investment of 10 million €. By choosing one of the two
divisions, the participants decided on their initial course of action.
After receiving either negative or positive feedback about the subsequent development of the previously chosen division, participants
were asked to make a second investment decision in which they had
to split 8 million € between the two divisions. The amount of money
invested in the previously chosen division served as the dependent variable. In line with prior research (Staw, 1976; Wieber et al., 2015), we
interpreted a relatively smaller investment after negative feedback in
the previously chosen division as disengagement from the chosen
course of action (i.e., as less escalation of commitment).
Prior to working through the scenario, participants in the control
condition adopted the goal to make good investment decisions, whereas participants in the deliberation-plan condition adopted the goal to
make good decisions and in addition formulated the plan “If the situation
looks unfavorable, then I will deliberate thoroughly!” In addition to recording the invested amount of money in the previously chosen division, we asked the participants at the end of the experiment whether
they would change their initial decision if they had the opportunity to
do so. This categorical “yes-no” question was supposed to assess the
willingness to revise one's initial decision.
We predicted that increased consideration of the negative feedback in the deliberation-plan condition should result in less investment in the previously chosen company division (i.e., less
escalation of commitment) compared to participants without a deliberation plan and compared to participants receiving positive
feedback about the status of their previously chosen division. We
expected the same high investments in the positive feedback
groups (regardless of the planning condition) and in the negative
feedback group without the deliberation plan. The only group for
which less investment was expected is the negative feedback
group with the deliberation plan. In line with these predictions,
we expected the highest of willingness to change as indicated by
the willingness-to-change question at the end of the experiment
in deliberation-plan participants with negative feedback.
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2.1.1. Method
2.1.1.1. Participants and design. Power estimates were computed using
the G*Power software (Faul, Erdfelder, Buchner, & Lang, 2009; Faul,
Erdfelder, Lang, & Buchner, 2007) based on the Wieber et al. (2015)
study. The suggested sample size was 80 participants to reach a power
of 0.90. Eighty-ﬁve German speaking participants were recruited at
the University of Konstanz. One participant did not provide data for
the dependent variable and one participant gave an invalid answer
(i.e., indicated an investment higher than the available money). Both
participants were excluded from the analysis, resulting in a total sample
of 83 participants (61 women) with a mean age of 23 (range 18–57,
SD = 7.04). Participants received 4 € or course credit and an additional
payment that depended on their performance in a pre-test task unrelated to the current study which they took part in after completing this experiment. The study followed a 2 (plan condition: deliberation plan vs.
no plan) × 2 (feedback: positive vs. negative) between-subjects design.
The main dependent variable was the amount of money invested in the
previously chosen division in the second investment decision.
2.1.1.2. Procedure. Upon entering the laboratory, the participants were
randomly assigned to a plan and feedback condition and placed in individual cubicles. Up to four participants took part in each session. Each
session started with the plan instructions, which was directly followed
by the investment scenario task. After completing the study, a pre-test
for an unrelated study was conducted before participants were
debriefed and paid 4 € and a bonus for the unrelated pre-test.
2.1.1.2.1. Plan conditions. Participants in both conditions received a
sheet of paper that informed them about the study's general procedure
and gave instructions to adopt the goal to make good decisions. After
adopting this goal, participants in the deliberation-plan condition
were told that planning might facilitate goal attainment. Then they
were instructed to form the plan “If the situation looks unfavorable,
then I will deliberate thoroughly!” (original German text: “Wenn die
Situation ungünstig aussieht, dann denke ich gründlich nach!”). Participants had to mentally visualize this plan and write it down three times
on a sheet of paper.
2.1.1.2.2. Investment scenario. The experiment was conducted as a
paper-and-pencil experiment. The ﬁnancial decision scenario was an
adapted version of the paradigm used by Staw (1976), translated into
German. It described the case of the hypothetical “Ankor AG,” a major
corporation in the IT business. The participants were asked to take on
the role of a central executive who was making decisions about major
ﬁnancial investments. The economic success of the company had declined over the last years, and according to the Board of Directors this
was due to the rather weak research and development department of
the company. Therefore, it was decided to invest 10 M € in a research
and development enhancement program. However, this money was to
be invested in only one of two divisions: consumer products or industrial products. A short description of both divisions and tables illustrating
their decline in proﬁts were presented. Taking on the role of the central
executive, the participants then chose the division to which the money
should be given (i.e., initial investment decision) and supplied a short
justiﬁcation for that choice. The justiﬁcation was requested to increase
the commitment towards the chosen division.
2.1.1.2.3. Feedback. After having handed in their investment decision
the participants were presented with new tables describing the situation of the two divisions ﬁve years after the initial investment. In the
positive feedback condition, these tables indicated an increase in proﬁt
for the chosen division and a decrease in proﬁts for the non-chosen division, whereas the reverse pattern was presented in the negative feedback condition (i.e., decrease for the chosen division and increase for the
non-chosen division).
2.1.1.2.4. Dependent measure. Participants were then told that the
corporation had decided to invest another 8 M €. This time, however,
the participants could divide the money between the two divisions;

the participants were asked to decide how to split the money and to
write a short justiﬁcation for their decision. The amount of money
invested in the previously chosen division served as dependent variable.
Finally, participants were asked the question “If you could make the ﬁrst
investment decision again, which department would you choose?”. This
additional categorical measure of escalation of commitment assessed
whether participants were willing to change their initial course of
action.
2.1.2. Results
An analysis of variance, including type of feedback (increase for consumer and decrease for industrial products or increase for industrial and
decrease for consumer products) and consumer vs. industrial division
chosen, showed no signiﬁcant effects of kind of feedback and initial
choices (Fs b 1.00, ps N 0.31). It can be assumed therefore that whether
participants initially chose the consumer versus industrial division had
no effect on investment behavior. We thus ignored this factor in the
main analysis.
2.1.2.1. Reinvestment in the previously chosen division. Fig. 1 illustrates the
observed pattern of means for reinvestment in the chosen division. A 2
(plan condition) × 2 (feedback) ANOVA revealed a marginally signiﬁcant main effect of the planning condition, indicating lower reinvestments in the deliberation plan condition, F(1, 3) = 2.80, p = 0.098,
d = 0.37. Feedback produced no statistically signiﬁcant main effect,
F(1, 3) = 1.63, p = 0.206, d = 0.28, and the interaction term did not
reach signiﬁcance either, F(1, 3) = 0.32, p = 0.573, d = 0.12.
As ANOVAs are not very sensitive in detecting the predicted pattern
of results (expecting three conditions to be equal and only one condition to be different; Abelson & Prentice, 1997; Rosenthal & Rosnow,
1985), we conducted a planned contrast test to examine our speciﬁc
prediction. The comparison of the negative feedback with deliberation
plan condition to the other three conditions combined revealed a significant effect, t(36.01) = 2.26, p = 0.03, with a medium effect size (d =
0.59). This ﬁnding suggests that participants in the negative feedback
group with a deliberation plan invested less in the previously chosen division than participants in the other three groups. The latter groups did
not differ in their investment as indicated by two further contrast tests
showing that the positive feedback no-plan control group did not differ
from the positive feedback group with a deliberation plan, t(40.97) =
0.70, p = 0.49, d = 0.21, and ﬁnally, the positive feedback groups combined did not differ from the negative feedback no-plan control group,
t(51.65) = 0.13, p = 0.89, d = 0.03. Levene's test of homogeneity of
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Fig. 1. Mean investment in previously chosen option per group by feedback and
deliberation plan in Study 1 (error bars represent standard errors).
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variance showed that variances differed between groups, F(3, 79) =
3.51, p = 0.019, and therefore statistics not assuming equal variances
are reported.
2.1.2.2. Change of initial decision. A logistic regression analysis of the participants' willingness to change the initial decision with the plan and
feedback factors as well as their interaction as predictors revealed a
marginally signiﬁcant main effect of the plan, χ2(1, N = 82) = 2.96,
p = 0.085, and a signiﬁcant main effect of the feedback factor, χ2(1,
N = 82) = 12.26, p b 0.001. The interaction term however failed to
reach signiﬁcance, χ2(1, N = 82) = 0.07, p = 0.813. Apparently, more
participants were willing to change their ﬁrst investment in the negative as compared to the positive feedback group as well as in the deliberation-plan group (78.9% in the negative feedback group, 52.4% in the
positive feedback group) compared to the no-plan control group
(19.0% in the negative feedback group, 4.7% in the positive feedback
group).
2.1.3. Discussion
As expected, participants planning to deliberate thoroughly whenever the situation becomes unfavorable invested less money in the previously chosen company division after negative feedback compared to
the other three groups (i.e., positive feedback with deliberation plan,
positive feedback without deliberation plan, and negative feedback
without deliberation plan). We interpret this decreased investment to
be an indicator for an increased willingness to change one's previously
chosen course of action. Apparently, the planned deliberation increased
the consideration of the available information and reduced the tendency to continue with a previously chosen failing course of action. We did
not ﬁnd an increased investment but only continued investment in the
negative feedback/no planning condition compared to the positive feedback condition. However, this is in line with other more recent research
on escalation of commitment (e.g., Wieber et al., 2015). It did not undermine our expectation that only participants with a deliberation plan and
negative feedback deviate from the investment decisions made by the
participants receiving positive feedback (regardless of having a deliberation plan or not) and those with negative feedback without a deliberation plan.
Paralleling the decreased investment in the failing division, participants in the deliberation-plan condition with negative feedback also
contained the highest percentage of participants willing to change
their initial decision. This ﬁnding provides additional evidence for the
disengagement from a previously chosen course of action in the deliberation-plan and negative feedback condition.
Both analyses and interpretations, however, must be treated with
caution, because the interaction terms of the plan and feedback factors
did not reach signiﬁcance. To fully support the hypothesis that the response in the deliberation plan condition was indeed most sensitive to
the feedback received, a signiﬁcant interaction effect would need to be
observed. Thus, the more appropriate interpretation of the present ﬁndings is that participants in the deliberation plan condition invested less
and were more willing to change their initial decision regardless of the
feedback. Still, the observed results are ﬁrst evidence that deliberation
plans do inﬂuence decision making, and that they seem to reduce the
tendency to stick to a previously chosen course of action. Additional
studies are necessary however to explore whether this is a mechanism
that is sensitive to the quality of feedback or not. The observed disregard
for the feedback in the present study may have been caused by some inherent ambiguities of the hypothetical task paradigm used, and thus
participants were more willing to change their initial choice and
invested less in the previously chosen alternative in the deliberation
plan condition regardless of the feedback information (i.e., positive or
negative). A potential reason for this may be that whereas negative
feedback was a clear indicator of a bad decision (the division in which
the participant had invested lost money), positive feedback might
have been experienced quite ambiguously. On the one hand, the
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investment did increase proﬁt in the chosen division but on the other
hand, not investing in the other division may have caused its ﬁnancial
decline, potentially leading participants into rethinking their previous
decision.
In sum, our ﬁrst study provides initial evidence that planning to engage in deliberation does impact investment decisions. Because of limitations in the task paradigm used, further studies are necessary to test
whether the disengagement from a previously chosen course of action
is in line with available positive/negative feedback. Study 2 is designed
to test this in a novel, more naturalistic setting with real monetary consequences depending on the participants' decisions.

2.2. Study 2: variable investment poker task
Study 2 extends the evidence that deliberation plans increase the
likelihood of deliberation at the prospective critical time with regard
to four important criteria: First, to avoid the disadvantages of relying
on hypothetical decisions, in Study 2 we used a paradigm that allowed
us to fully incentivize participants' decisions; in other words, the decisions had real consequences for the participants. Second, because real
card game situations are used in Study 2 as feedback, we can use the objectively calculated probability of losing a turn as a measure of feedback;
as a consequence, in contrast to Study 1, in Study 2 there is no ambiguity
and we do not rely on bogus feedback either. Third, as heightened accessibility of the speciﬁed cue (Webb & Sheeran, 2004, 2007) contributes to
the effectiveness of if-then plans and no such cue was speciﬁed in the
no-plan control condition of Study 1, we cannot ultimately credit the
observed effect to the then-part of the plan (deliberation). Thus, to
methodologically disentangle the effect of the speciﬁed critical cue
and the planned response, in Study 2 we compared two planning conditions, both highlighting the same critical situation but with different
intended responses (deliberation vs. spontaneity). As a consequence,
differences between the two conditions can then be clearly attributed
to the different planned responses. Finally, in addition to assessing decisions, in Study 2 we recorded response times, which provided an additional, objective indicator for the amount of deliberation invested into
each decision; in other words, we established a manipulation check.
In order to implement these changes, in Study 2 we introduce a
novel task paradigm based on the card game Poker Texas hold 'em, the
Variable Investment Poker Task (VIP Task). Poker has been examined in
game theory as a zero sum game between n-players. Strategies and optimal behaviors in the game have been discussed for example by von
Neumann and Morgenstern (1944/2007), and in a social psychological
analysis of poker, Siler (2010) described it as a “fertile context to observe micro-level economic and social behaviors in the context of risk
and uncertainty” (p. 402). Poker is a competitive game in which the
player is repeatedly confronted with making the decision to continue
to invest money in a previously chosen course of action, most of the
time in the absence of certainty about the outcome. It has to be noted
that in our new poker task paradigm the information available to the
participants (shown cards) corresponds directly to speciﬁc probabilities
of losing a turn. In this sense, escalation in the VIP Task is related to
heightened risk-taking behavior. This is consistent with existing literature characterizing escalation as a disadvantageous form of risk-taking
(Brockner, 1992; Wong, 2005; Wong & Kwong, 2007). All of this
makes poker an ideal candidate for investigating decisions in escalation
of commitment type of problems.
In our adaption of poker, participants played several rounds against
a computer opponent. A round was won by the player whose cards had
the highest value according to common poker rules. The computer opponents' cards were visible to the participant players and the uncertainty was introduced through covered cards which, when turned visible,
contributed to both players' decks. Consequently, each additionally uncovered card could change the likelihood of winning the current round
for better or worse. The comparison of cards to determine the winner of
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the current round was only made when the participant had uncovered
all four additional cards by investing in them.
Each turn started by uncovering two cards for each player, and the
participants received a ﬁxed amount of points that could be invested
in the current round's sequential decisions. The participants ﬁrst decided whether to play with the current cards or not by investing an initial
small amount of points. This ﬁrst decision parallels the initial investment decision in Staw-like hypothetical escalation of commitment paradigms. If the participants decided to invest in the current cards, up to
four decisions to invest in more cards versus opting out of the current
round followed. These additional four decisions parallel the second investment decision in Staw-like hypothetical paradigms and thus were
used by us as the escalation of commitment variable. These investment
decisions had the following characteristics: The initial decision to play
with the current cards was made by the participants themselves, therefore opting out before all cards were uncovered equals revising one's
initial decision. Even more important, for each additionally uncovered
card an increasing amount of money had to be invested. Opting out of
a current round because one considered the probability of winning to
be too low meant to lose the money one had invested up to this point.
Opting out was thus a decision to commit to a sure loss and against
the still remaining possibility to win (Fig. 2).
The cards that were played with were not manipulated systematically, but rather presented randomly within the limits of an ordinary
deck of cards (e.g., limited amount of cards per value and color). The
likelihood of losing was calculated for each decision and thus represents
a quasi-experimental factor paralleling the positive or negative feedback in Staw-like escalation of commitment paradigms. However, the
feedback had to be actively deduced by the participants from their
own cards, the opponents' cards, and the rules of the game. Similar to
Study 1, before starting with the poker task, participants committed
themselves to making good decisions. Then, the participants were
asked to adopt either a deliberation plan (“If the situation looks unfavorable, then I will deliberate thoroughly!”) or a spontaneity plan (“If the situation looks unfavorable, then I will decide quickly and spontaneously!”).
In order to statistically reduce variance caused by inter-individual
differences, need for cognition (Cacioppo & Petty, 1982), impulsivity
(Dougherty, Mathias, Marsh, & Jagar, 2005), numeracy (Lipkus, Samsa,
& Rimer, 2001; Peters et al., 2006), and experience with playing poker
were assessed as control variables before the poker task. Need for cognition may represent a general tendency towards deliberation and thus
reduce escalation of commitment. The reverse can be expected with

regard to impulsivity. Numeracy represents the individuals' ability to
handle numbers and probabilities; it seems possible that people scoring
high in numeracy perform better in the required judgement of winning
probabilities. Finally, experienced participants (i.e., people who play
poker frequently) may outperform inexperienced participants.
Adapting our hypotheses to the new task paradigm, we predicted
that deliberation plans should increase the likelihood of deliberation
at the anticipated critical time, and the increased consideration of (negative) feedback (i.e., high probability of losing) should in turn reduce escalation of commitment. Thus, we predicted that in the deliberationplan condition, the participants' decisions to opt out of a round should
be attuned more closely to the probability of losing. In other words, assuming that participants in general show a tendency to continue with
their chosen course of action when the probability of losing rises, deliberation-plan participants should change their (failing) current course of
action and opt out earlier (i.e., less escalation of commitment) compared to participants in the spontaneity-plan condition. Additionally,
assuming that response times are an indicator of the amount of deliberation invested in a given decision, they should be longer for participants
with a deliberation plan compared to participants with a spontaneity
plan, and this should especially be the case when the probability of losing is high as the critical anticipated situation is speciﬁed as an unfavorable situation.
2.2.1. Methods
2.2.1.1. Participants and design. Because the studies reported in this article are the ﬁrst to use the variable investment poker task, a priori power
estimates were not feasible. Studies on implementation intentions have
shown that they have typically a medium to large effect size (Gollwitzer
& Sheeran, 2006). We aimed at a sample size of at least 30 participants
per experimental condition – a number that has yielded adequate results in previous experimental studies on implementation intention.
Sixty-eight students of the University of Konstanz who did not participate in Study 1 participated in this study. Two participants admitted
at the end of the experiment that they did not understand the ranking
of card combinations (they systematically chose combinations with
lower winning probabilities during the task over combinations with
higher winning probabilities) and three participants did not comply
with the planning instructions (one participant did not ﬁll out the respective manipulation check and two participants indicated different
plans from those assigned in the instructions). These ﬁve participants

Fig. 2. Example of a round in Studies 2 & 3. The participant's cards are shown on the upper left side; the opponent's cards are on the upper right side. Before a bet has been made, the shared
cards (in the middle of the screen) are shown facedown. The endowment is shown above the shared cards; the invested amount is shown below. Costs of betting can be seen in the lower
left corner. In both studies a German version of the task was used.
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were excluded from the analyses and thus the total sample size is 63 (40
women, 1 person did not specify gender) with a mean age of 22.3
(range = 17–39, SD = 4.4). The participants were reimbursed with 4
€ and an additional payment that depended on the points made in the
card task. Planning was manipulated as a between subjects' factor
(spontaneity vs. deliberation). The probability to lose in a given round
of the game was determined by the randomly drawn cards (within natural game limits) in each trial and thus formed a continuous factor. The
investment decisions (i.e., invest vs. opt out) served as the dependent
variable.
2.2.1.2. Procedure. At the start of the experiment, participants were randomly assigned to one of the two plan conditions (see below) and
placed into individual cubicles. Up to four participants took part in
each session. Each session started with the assessment of the control
variables. In the next step, the plan conditions were established. This
was directly followed by the card game task. Upon completion of the
card game task, participants provided demographic information. Then
they were debriefed and received payment depending on their performance during the card game task.
2.2.1.2.1. Plan conditions. All participants received a short written description of the assigned implementation intention and the instruction
to adopt such an implementation intention, visualize it, and write it
down three times on a sheet of paper. Whereas participants in the deliberation plan condition were asked to adopt the plan, “If the situation
looks unfavorable, then I will deliberate thoroughly!”, participants in
the spontaneity plan condition were asked to adopt the plan, “If the situation looks unfavorable, then I will decide quickly and spontaneously!”
(German: “Wenn die Situation ungünstig aussieht, dann entscheide ich
sofort spontan!”).
2.2.1.2.2. Incentives. The main task of the experiment was a simulated
card game that was played against the computer. The instruction explained that the game was played against a computer and that the payment for the experiment depended on participants' performance during
the game. The task was incentivized so that each trial contributed to the
participants' payment, received at the end of the experiment. Prior to
the task, the rules of the game and the potential bonus payment were
described in detail to the participants. Each trial could yield between 0
and 620 points. The experiment consisted of 40 trials, resulting in a
maximum of 24,800 points. 3000 points were equivalent to 1 €. The
bonus was rounded to the nearest 10 cents. Thus, the bonus could theoretically range from 0 € to 8.30 €; the lowest bonus payment in the experiment was 3.30 € and the highest bonus turned out to be 5.70 €.
2.2.1.2.3. Card game task. The task was based on the game of poker in
its Texas hold 'em variant. The experiment was programmed using the
experimental software PsychoPy (Peirce, 2007) and the programming
language Python. A standard 52-card deck and the game's rules were
implemented in the experimental software. The source code for the experiment can be provided upon request from the ﬁrst author. The task
consisted of 40 trials, each of which involving up to ﬁve decisions. Of
these ﬁve possible decisions the ﬁrst decision was not made after having
received feedback. The initial decision is thus different from the other
decisions, because in the ﬁrst decision the participants decided prior
to any investment or commitment to playing a given game at all. In all
subsequent steps, participants decided whether to continue with a
hand they had already invested some points in. For these reasons,
only the subsequent decisions speak to escalation of commitment.
Therefore, only the latter four decisions served to assess whether the
participants chose to disengage from the taken course of action or not.
At the beginning of each trial, two pairs of randomly drawn cards
were presented below tags indicating which cards belonged to the participant and which to the computer opponent. In addition to the cards,
the starting amount of points for each round (310 points) was shown,
as well as the points currently remaining, and the amount of points already invested. In the center of the screen, ﬁve cards were shown face
down, which were shared and thus part of the playset of the participant
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and the computer opponent. Finally, the cost of investing in the next
card was presented together with the key to be pressed to invest the
points (“D”) and the key to opt out of the current round (“K”).
The general goal of the participants was to get as many points (i.e.,
ﬁnal payment) as possible. If participants opted out in the ﬁrst decision
round, they kept their initial balance of 310 points. The initial decision to
continue with the current deck of cards did cost 10 points and if participants chose to invest in the current deck, the ﬁrst shared card was revealed. Participants could continue to invest until all ﬁve shared cards
were revealed. Therefore, in any given round participants could make
up to four decisions (investing or opting out) that were preceded by
“feedback” (i.e., next card revealed). Each revealed card served as additional information on the probability of winning or losing the current
round. The cost of revealing each additional card was increased by the
factor 2 (i.e., 20, 40, 80, and 160). A participant consequently had to invest all 310 points available to reveal all cards.
If a participant invested in and thus revealed all ﬁve additional cards,
the best possible combination (according to standard poker rules) of
ﬁve cards using the participant's initial two cards and the shared cards
was compared to the best possible combination of ﬁve cards using the
computer opponent's two initial cards and the shared cards. In the
case of winning the comparison, the participant received double the
amount of points invested (620 points). In the case of losing the comparison, the participant lost all points from the initial balance (i.e., received 0 points). If the comparison ended in a draw, the participant
received 310 points. In the case of opting out of a round at any given
time, the participant lost the points invested so far and only kept the remaining points that were not yet invested. A sheet depicting the card
combination rules was available for the participants during the poker
game and could be used as reference throughout the game.
Dependent variables were the four possible decisions (investing or
opting out) after the initial decision to play with the current cards,
and response times for these decisions. Since one round ended as soon
as the participant opted out, between 0 and 4 assessments would be
performed during one round. The probabilities of losing at each given
time depending on the participant's cards, the opponent's cards, and
the revealed shared cards were estimated as frequentist probabilities
by way of simulation. These probabilities were used as a quasi-experimental predictor. High losing probabilities represent negative feedback,
whereas low losing probabilities represent positive feedback. Normatively, participants should opt out if losing probabilities are high but invest if they are low. Continued investments despite relatively high
losing probabilities therefore qualify as evidence for disregarding the
available feedback.
2.2.1.2.4. Control variables. Before the experimental manipulation of
planning and starting the card game task, need for cognition
(Cacioppo & Petty, 1982) was assessed using the 18-items need for cognition scale (Cacioppo, Petty, & Feng Kao, 1984). As a general measure of
impulsivity a shortened version of the GoStop impulsivity task paradigm (Dougherty et al., 2005) was used. This computerized task was
shortened to the duration of 3 min containing 150 trials. The percentage
of false positive answers in the test was transformed into standardized
scores. In addition, participants' ability to handle numbers and probabilities was measured with the numeracy scale (Lipkus et al., 2001). As a
measure for familiarity with the game, participants were asked to indicate how often they had played poker during the previous year.
After providing demographic information, participants were
debriefed about the purpose of the study and reimbursed with a ﬁxed
amount of 4 € and a bonus payment depending on their performance
in the poker task.
2.2.2. Results
Tests on repeated measures were performed using mixed models.
This was done with the lme4 package for R (Bates, Maechler, Bolker, &
Walker, 2015). For the categorical dependent measures (investment
vs. opting out) mixed linear logit models were used, for continuous
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dependent measures (response times) we used mixed linear models. In
these models, test statistics were approximated using the lmertest
package for R (Kuznetsova, Brockhoff, & Christensen, 2015). Random intercepts for individual participants were included in the error term in all
mixed models reported below.
2.2.2.1. Initial (non-escalation) decision. To investigate participants' initial decisions, we conducted a mixed linear logit model with the probability to continue with the two initially revealed cards as the dependent
variable, and planning condition, losing probability, and their interaction as predictors. Not surprisingly, the analysis revealed a signiﬁcant
main effect of participants' losing probability, such that a higher probability of losing led to a lower probability to continue with the two initially revealed cards (z = − 11.04, p b 0.001). The planning condition
showed no signiﬁcant main effect (z = 1.21, p = 0.227). In addition,
the analysis revealed a signiﬁcant interaction of planning condition
and the probability of losing (z = − 5.01, p b 0.001); we observed a
stronger positive relation between the probability of losing and the
probability of opting out in the deliberation-plan condition as compared
to the spontaneity-plan condition. In other words, participants' decisions to opt out were generally based on the probability of losing. Importantly, however, the inﬂuence of the probability information on the
decision to opt out was stronger for participants with a deliberation
plan than for participants with a spontaneity plan.
2.2.2.2. Response times. Participants in the deliberation-plan condition
were expected to deliberate thoroughly whenever the situation looked
unfavorable. One indication of such thorough deliberation should be
longer response times. We thus expected to ﬁnd longer response
times in the deliberation-plan condition compared to the spontaneityplan condition, especially when the probability of losing is high (i.e.,
critical cue of an unfavorable situation is encountered).
A mixed linear model with the plan condition and the probability of
losing as predictors, and response times as the dependent variable supports this prediction. A signiﬁcant main effect of probabilities of losing
was found, demonstrating that longer response times correlate with
higher probabilities of losing. Importantly, the analysis points to a significant interaction effect of the probability of losing and plan condition
(see Table 2a for a summary of the model). The interaction parameter
indicates longer response times in the deliberation-plan condition compared to the spontaneity-plan condition, especially for high probabilities of losing.
2.2.2.3. Control variables. In an initial analysis, we evaluated the inﬂuence of the control variables to assess which to include in the main analysis. In a mixed linear logit model including demographic and control
variables, probability of losing, plan condition, the interaction of plan
condition with probability of losing as well as the interaction terms of
all control variables with plan condition as predictors and the probability of investing as the criterion, the variables of age, gender, numeracy,
need for cognition, and frequency of playing poker had no signiﬁcant
main effect or interaction effect with plan condition on participants' decisions; zs b 0.90, ps N 0.370. However, there was a signiﬁcant main effect of impulsivity (z = 2.41, p = 0.016), indicating higher probabilities
to invest for participants with higher impulsivity scores. Control variables with nonsigniﬁcant effects were not included in further analyses.
See Appendix 1 for a summary of a model including these control
variables.
2.2.2.4. Investment decisions. The main analysis predicted the probability
of investing by the independent variables of planning condition, probability of losing, their interaction, and impulsivity as control variable in a
mixed linear logit model. In this analysis, all decisions after the ﬁrst initial decision to continue with the current deck of cards were included.
Table 1a summarizes the model. Impulsivity was signiﬁcantly related
to probability of investing. In line with our reasoning that an unaltered

Table 1
Mixed linear logit models estimating probability of investing in Studies 2 and 3.
Variable

B

SE B

z

p

a) Study 2
Intercept
Plan conditiona
Losing probability
Impulsivity
Losing probability × plan conditiona

3.99
0.50
−3.89
4.09
−0.66

0.13
0.12
0.15
1.22
0.16

30.29
4.06
−24.58
3.35
−4.21

b0.001
b0.001
b0.001
b0.001
b0.001

b) Study 3
Intercept
Dummy controlb
Dummy deliberation planc
Losing probability
Losing probability × dummy controlb
Losing probability × dummy deliberation planc

3.59
0.23
0.06
−2.86
−0.21
−0.53

0.15
0.21
0.21
0.19
0.28
0.27

23.87
1.08
0.27
−14.70
−0.76
−1.98

b0.001
=0.279
=0.782
b0.001
=0.449
=0.048

a
b
c

Deliberation plan = 1, spontaneity plan = −1.
Control = 1, spontaneity plan = 0, deliberation plan = 0.
Control = 0, spontaneity plan = 0, deliberation plan = 1.

continuation of a previously chosen course of action is caused by motivational processes that do not rely on effortful deliberate processing,
higher impulsivity scores were related to a higher probability of
investing. Moreover, the main effect of probability of losing was significant. A higher probability of losing predicted a lower probability of
investing in the respective round of the game. Finally, the planning condition produced no signiﬁcant main effect.
Importantly, we observed a signiﬁcant two-way interaction effect of
probability of losing and planning condition. This interaction is depicted
in Fig. 3 and indicates a stronger negative relation between probability
of losing and probability of investing in the deliberation-plan condition
compared to the spontaneity-plan condition. In other words, participants with a deliberation plan compared to those with a spontaneity
plan based their decisions to invest in additional cards more closely on
their probability of losing (i.e., they stopped investing earlier if the probability of losing increased).
2.2.3. Discussion
In Study 2, we used a novel task paradigm based on a poker variant
to investigate whether planning to deliberate increases the consideration of available information and thereby decreases participants' tendency to stick to a failing course of action. In this card game,
participants could invest in additional cards to win points which were
later refunded in real money. They had to decide whether to invest

Fig. 3. Illustration of the linear mixed logit model estimating probability of investing in
Study 2 depending on probability of losing, plan condition, and their interaction for all
decisions after a ﬁrst bet had been made.
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more points in order to win the current turn or opt out to save at least
the remaining, not yet invested points. Both indicators, response times
and the decisions made, suggest that participants planning to deliberate
thoroughly whenever the situation looks unfavorable showed the expected effects. Compared to participants who planned to respond spontaneously, participants in the deliberation plan condition showed
longer response times, especially in the critical situation speciﬁed in
the plan (i.e., the unfavorable situation of a high probability of losing).
In the present studies, deliberation plans are not compared to a mere
instruction to deliberate. Thus on the basis of our experimental design,
we cannot distinguish whether deliberation was cue-initiated or
whether participants simply adopted a certain decision mode throughout the task. However, participants did not generally take more time to
respond in the deliberation plan condition. Rather, we observed an interaction effect of the probability of losing and the planning condition,
suggesting that participants in the deliberation plan condition only
then took more time when the probability of losing was high. A high
probability of losing was exactly the cue of the if-then action plan (i.e.,
unfavorable situation). Thus, Study 2 provides initial evidence, that
the deliberation was indeed a cue-initiated response. We will return
to this issue in the discussion of Study 3, where we change the speciﬁcation of the critical cue in the if-then plan in order to provide further evidence for the cue-driven nature of the observed deliberation.
Most importantly, the actual investment decisions showed the expected effect of the plan to deliberate. Conceptually similar to our results from Study 1, compared to participants in the spontaneity-plan
condition, participants in the deliberation-plan condition opted out of
unfavorable situations (i.e., high probability of losing) earlier. Furthermore, in this study we also have evidence that participants in general
aligned their decisions more closely to the probabilities of losing. In
line with other escalation of commitment paradigms, each round
started with an initial decision to continue with the current round or
not. Interestingly, in this initial decision that required the lowest
amount of points to be invested, we also observed that participants
with a deliberation plan adjusted their decisions more closely to the
probabilities of losing compared to participants in the spontaneityplan condition.
In sum, in this second study we provide evidence that planning to
deliberate indeed has the effect that information available at the
planned critical point in time is more likely to be integrated in one's decision. Furthermore, keeping cue accessibility constant over the two
planning conditions provides evidence that the observed patterns of effects are a consequence of a situation-triggered response and not one of
heightened cue-accessibility. To validate the results of the novel paradigm used in this study, in Study 3 we conducted a rather direct replication with a few methodological changes, for example, the inclusion of a
no-plan control condition and a different, less subjective trigger for the
planned action.
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plans because the critical cue in Study 3 referred to each revealed
card. Thus, in terms of response times we do not expect an interaction
of planning condition and probability of losing. Rather, response times
are expected to be longer for those in the deliberation-plan condition
and shorter for those in the spontaneity-plan condition.
2.3.1. Methods
2.3.1.1. Participants and design. One hundred and two participants (76
female) with a mean age of 19.2 (range = 16–39 SD = 3.75) took
part in the study. Participants were recruited from two groups: 50 participants were students enrolled at the University of Konstanz and 57
were high school students in their last and second to last year visiting
the University of Konstanz for an information day. Two of the high
school students had to leave early and did not ﬁnish the experiment.
Furthermore, three high school students left the form for the planning
manipulation blank. These participants were not included in the ﬁnal
sample. Thus the sample included 52 high school students. As in Study
2, the participants received 4 € and an additional payment that
depended on their performance in the card game task. The planning
manipulation served as a between subjects' factor (spontaneity vs. control vs. deliberation) and, as in the previous study, the probability to lose
a given turn of the game formed a continuous predictor.
2.3.1.2. Procedure. Aside from the added control condition, the procedure was the same as in Study 2 with minor changes (e.g., all but one
of the control variables of Study 2 were included). Participants in the
control condition were informed that explicit goals help to achieve better performance. They were instructed to adopt the goal: “I want to
make as much money in this experiment as possible!” Instructions for
the plan conditions were the same as for the control condition, with
the exception that participants received in addition to the instruction
to adopt the goal of making money the instruction to make an if-then
plan for the next task. The plan assigned to participants in the deliberation-plan condition read: “If a new card is revealed, then I will deliberate
thoroughly!” The plan for the participants in the spontaneity-plan condition was: “If a new card is revealed, then I will decide quickly and
spontaneously!” As in both previous experiments, the participants in
the planning conditions were instructed to mentally visualize their
plan and write it down three times on a sheet of paper. Then, participants completed 40 trials of the poker card game following the same instructions as given in Study 2.
2.3.2. Results
As in Study 2, mixed linear logit models were calculated to investigate the impact of deliberation plans and spontaneity plans on investment decisions, and mixed linear models were used to analyze
response times; random intercepts for individual participants were included in the error term in all models.

2.3. Study 3: replication using the VIP Task
As in Study 2, the VIP Task was used to test the impact of deliberation
plans on the use of feedback information. In our ﬁrst two studies, the ifspeciﬁcation of “unfavorable situation” entailed a negatively valenced
connotation which may have contributed to the plans effectivity. To
avoid such a potential confound, in Study 3 deliberation was linked to
any newly revealed cards, irrespective of whether the situation was unfavorable or not. Furthermore, we aimed to improve the study design by
adding a neutral control condition. This way decisions can be compared
to a default baseline. As in Study 2, we hypothesized that deliberationplan participants will align their choices closer to the probability of losing a given turn. This means that as in Study 2 an interaction of probability of losing and the experimental conditions is likely to predict
investments in the VIP Task. In contrast to Study 2, where deliberation
was linked to unfavorable situations, we did not expect slower decision
making in unfavorable situations for participants with deliberation

2.3.2.1. Initial (non-escalation) decision. A mixed linear logit model revealed that participants were generally more reluctant to play bad
hands than good ones (i.e., when probability of losing was high), as
can be seen in the signiﬁcant main effect of probability of losing
(z = −7.04, p b 0.001). Analyzing the main effect of the experimental
conditions revealed that participants in the control group were less likely to make an initial investment than participants in the spontaneityplan group (z = −2.13, p = 0.033); there was no difference between
the deliberation-plan group and the spontaneity-plan group in their initial decision (z = 1.62, p = 0.104). There was a signiﬁcant interaction of
planning conditions and probability of losing for predicting participants'
choice of whether to play a given hand or not. In particular, participants
in the spontaneity-plan condition were more willing to continue with a
bad hand than the control group (z = −2.95, p = 0.003). The comparison of the spontaneity-plan group and the deliberation-plan group did
not reach signiﬁcance (z = −1.48, p = 0.139).
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effect comparing the spontaneity-plan group to the control group was
not signiﬁcant. The critical interaction is visualized in Fig. 4.

Table 2
Mixed linear model estimating response times in Studies 2 and 3.
Variable

B

SE B

df

t

p

a) Study 2
Intercept
Plan conditiona
Losing probability
Losing probability × plan conditiona

3.05
0.08
1.07
0.64

0.23
0.23
0.17
0.17

77
77
10,800
10,800

13.00
0.34
6.10
3.64

b0.001
0.732
b0.001
b0.001

2.28
0.47
0.66
1.19
−0.22
−0.29

0.24
0.33
0.34
0.20
0.27
0.27

133
131
133
18,316
18,298
18,298

9.45
1.41
1.96
6.11
−0.830
−1.06

b0.001
0.162
0.051
b0.001
0.407
0.288

b) Study 3
Intercept
Dummy controlb
Dummy deliberation planc
Losing probability
Losing probability × dummy controlb
Losing probability × dummy
deliberation planc
a
b
c

Deliberation plan = 1, spontaneity plan = −1.
Control = 1, spontaneity plan = 0, deliberation plan = 0.
Control = 0, spontaneity plan = 0, deliberation plan = 1.

2.3.2.2. Response times. A mixed linear model (see Table 2b) with the
plan condition and the probability of losing as predictors and response
times as the dependent variable demonstrated a signiﬁcant main effect
of the probability of losing, indicating that participants took longer to
react if the cards suggested a probability of losing. The interaction of
probability of losing and the plan condition was not signiﬁcant. As expected, response times were fastest for the spontaneity-plan group
(M = 2.79 s), slower for the control group (M = 3.15 s), and slowest
for the deliberation-plan group (M = 3.37 s). However, only the comparison of the spontaneity-plan group and the deliberation plan group
turned out to be (marginally) signiﬁcant (p = 0.051), the comparison
of the spontaneity-plan group did not reach signiﬁcance.
2.3.2.3. Investment decision. The linear mixed logit model depicting the
analysis of participants' investment decisions is summarized in Table
1b. For the investment decisions after the initial choice, participants' responses in the control group did not differ from those given in the spontaneity-plan group. As in Study 2, there was a main effect of probability
of losing, indicating that participants in all conditions were more likely
to opt out if they were likely to lose a given turn. Importantly, as indicated by an interaction effect of plan condition and probability of losing,
this tendency was strongest for those participants who made deliberation plans. Responses of participants in the deliberation-plan group
were signiﬁcantly more in line with the probability of losing. Participants in the deliberation-plan group were more likely to opt out if the
probability of losing was high. The direct comparison of this interaction

Fig. 4. Illustration of the linear mixed logit model estimating probability of investing in
Study 3 depending on probability of losing, plan condition, and their interaction for all
decisions after a ﬁrst bet had been made.

2.3.3. Discussion
Study 3 replicated the main ﬁnding of Study 2. Both studies used the
variable investment poker task to investigate the impact of deliberation
plans on the use of feedback information. Most importantly, participants in the deliberation-plan group were more sensitive to the probability of losing in both studies than participants in the spontaneity-plan
group. Results for the control group in Study 3 were in between the deliberation-plan group and the spontaneity-plan group; however, control participants did not differ signiﬁcantly from participants in the
spontaneity-plan group. These ﬁndings support our main hypothesis
that deliberation plans can be used to shift information processing towards a more thoughtful and reﬂective mode. The observed differences
in response time further conﬁrm this assumption showing the expected
pattern with faster responses in the spontaneity-plan group and slower
responses in the deliberation-plan group. The differences in response
time patterns between Studies 2 and 3 suggest that the if-then planned
deliberation is indeed initiated by the speciﬁed cue. In Study 2 participants planned to deliberate “if the situation is unfavorable,” which resulted in longer response times for decisions with a high probability of
losing. In Study 3, participants planned to deliberate “if a new card is
turned up,” which resulted in generally slower responses. When
treating the two studies as an experimental between-factor (cue: unfavorable situation vs. new cards turned up), the response time patterns
of the two studies are signiﬁcantly different, t(240.000), p = 0.006, indicating that deliberation was initiated in line with the respective cue
it was linked to.
3. General discussion
Research on planning by using implementation intentions has produced a large amount of studies indicating that making if-then action
plans increases the likelihood of actually initiating an intended response
at the critical moment (Gollwitzer, 2014; Gollwitzer & Sheeran, 2006).
We extend the research on if-then planning by providing evidence
that it is also effective to prospectively plan out engaging in deliberation.
We demonstrate that just like planning to perform a speciﬁc response
increases the likelihood of executing this response, planning to engage
in deliberation of available information increases the likelihood of
doing so. We observed the consequences of this planned deliberation
in three studies using two different escalation of commitment paradigms. In all three studies, we found evidence that participants who
planned to deliberate at a speciﬁed critical situational cue showed a reduced tendency to stick to a failing course of action compared to participants without a plan (Studies 1 & 3), and compared to participants with
a spontaneity plan (Studies 2 & 3). This reduced tendency to stick to a
failing course of action thus seems to be the result of an increased consideration of available information (i.e., negative feedback; Studies 2 &
3).
We want to highlight that our results of Study 1 were obtained in a
traditional, often-used paradigm in research on the escalation of commitment. However, as this paradigm uses hypothetical scenarios, we
moved on and developed a novel task paradigm for Studies 2 and 3.
This novel paradigm adapted from a poker game variant did not rely
on false feedback and demanded to make decisions that had real monetary consequences. Furthermore, the combination of a no-plan control
condition (Studies 1 & 3) and an implementation intention control condition favoring the opposite of deliberation (i.e., spontaneous
responding; Studies 2 and 3) provides strong evidence for a causal effect
of planned deliberation on processing information relevant to adjusting
a made decision.
Our studies also suggest that escalation of commitment is related to
impulsive, spontaneous processing. In line with this assumption, a shift
towards an increase in deliberation resulted in less escalation as
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compared to a neutral control condition (Studies 1 & 3) and a spontaneity-plan condition favoring impulsive responses (Studies 2 & 3). Thus, in
contrast to previous studies using implementation intentions to reduce
escalation of commitment (Henderson et al., 2007; Wieber et al., 2015),
the present studies show that not only a task speciﬁc response (e.g.,
considering recent developments) but also a general change in the
style of cognitive processing into the direction of more deliberation
can reduce escalation of commitment.
The task paradigm used in Studies 2 and 3 allowed assessing decisions in incentivized escalation situations. This has several advantages
over standard paradigms used in escalation of commitment research
such as hypothetical business scenarios (Fox & Staw, 1979; Garland &
Newport, 1991; Staw, 1976), or paradigms using deception (Strube &
Lott, 1984). Because feedback in the form of revealed cards is based on
randomly generated trials, no deception is necessary to create naturally
occurring escalation situations. Furthermore, the within-subjects design
of the VIP Task used in Studies 2 and 3 allows for additional manipulations that could be used in future studies. For instance, framing of the
decisions could easily be manipulated by using different mental representations of the decision outcomes (e.g., gains vs. losses), and also
the costs of investments could be modiﬁed easily. In this way, the effect
of different degrees of sunk costs in relation to the assigned endowment
(Garland & Newport, 1991) could be investigated. By hiding or showing
the opponent's cards, the degree of certainty could also be varied. Because certainty as well as risk in terms of probability can be varied in
the VIP Task, this new task paradigm might be useful for escalation of
commitment research on risk perception and risk taking as well as to
disentangle the effects of uncertainty and risk in escalation of commitment situations. Our newly developed paradigm is very similar to real
world poker games and thus could easily be adapted to investigate escalation in social situations with real opponent players. This would be particularly interesting because escalation of commitment might be
increased in the presence of others (Sleesman et al., 2012).
4. Conclusion
To conclude, we provide evidence that engaging in deliberation can
be effectively planned in advance of prospective critical situations. This
might be necessary in the case of important upcoming decisions that
need to be based on information only available at the time the decision
has to be made. Escalation of commitment is such a situation in which
investments have to be reevaluated on the spot. Motivational processes
drive people to stick to a failing course of action and to ignore relevant
information that is available at the time of the decision. Our research
suggests that planning to deliberate thoroughly is effective to increase
the use of relevant available information. Even if we do not know how
the situation might change or what new information might be available
in the future, we can plan to deliberate and take a step back before making decisions; and thus make better decisions, “knowin' what to throw
away and knowin' what to keep.”
Appendix 1. Mixed linear logit models estimating probability of betting in Study 2, including control variables, plan condition, probability of losing, the interaction of probability of losing and plan
conditions, and the interaction of plan conditions and control
variables

Variable

B

SE B

z

p

Intercept
Plan conditiona
Losing probability
Impulsivity
Frequency of playing poker

4.04
0.39
−3.83
4.55
−0.06

0.84
0.84
0.16
1.72
0.03

4.81
0.47
−23.76
2.64
−1.62

b0.001
=0.641
b0.001
=0.008
=0.104
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(continued)
Variable

B

SE B

z

p

Numeracy
Need for cognition
Age
Sex
Plan conditiona × losing probability
Plan conditiona × impulsivity
Plan conditiona × frequency of playing poker
Plan conditiona × numeracy
Plan conditiona × need for cognition
Plan conditiona × age
Plan conditiona × sex

−0.01
−0.10
N−0.01
0.36
−0.69
0.61
0.06
−0.01
0.13
N−0.01
−0.16

0.04
0.15
0.01
0.19
0.16
1.72
0.04
0.04
0.15
0.01
0.19

−0.28
−0.66
−0.01
1.87
−4.31
0.35
1.56
−0.39
0.84
−0.14
−0.83

=0.776
=0.507
=0.993
=0.062
b0.001
=0.723
=0.119
=0.694
=0.403
=0.892
=0.408

a

Deliberation plan = 1, spontaneity plan = −1.
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