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Does Action vs. State Orientation Really Matter in the Susceptibility 
to Sunk Cost Fallacy? A Conceptual Replication Study

Miroslava Galasová , Matúš Grežo 
Institute of Experimental Psychology, Centre of Social and Psychological Sciences, Slovak Academy of  
Sciences, Bratislava, Slovak Republic

The theory of action versus state orientation suggests that state-oriented people are more susceptible to 
sunk cost fallacy than action-oriented people because they ruminate about past costs and are reluctant 
to change their course of actions. However, research on the role of action versus state orientation in 
sunk cost fallacy is fairly limited. Therefore, the present paper aims to conceptually replicate the seminal 
study by van Putten et al. (2010) and verify whether action versus state orientation really matters in the 
susceptibility to sunk cost fallacy. We also examined the role of gender and goal internalization in the 
susceptibility to sunk cost fallacy. Participants (N = 205) filled an Action Control Scale and solved two sunk 
cost fallacy tasks in two experimental conditions. In the intrapersonal condition, the sunk costs belonged 
to a decision-maker. In the intrapersonal condition, an investor was not identical with the decision-maker. 
Eventually, our study failed to replicate the results of van Putten et al. (2010). Action versus state orien-
tation did not predict the susceptibility to sunk cost fallacy. Moreover, neither gender nor internalization 
moderated the relationship between action versus state orientation and susceptibility to sunk cost fallacy. 
We suggest further replications to examine the roles of reluctance to change and rumination in the rela-
tionship between action versus state orientation and susceptibility to sunk cost fallacy. Our findings also 
highlight the importance of high-powered replications that are an essential part of good research practice.
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The sunk cost fallacy (SCF) is a widely studied 
cognitive bias that describes the behavior of 
people who invest additional resources into 

a failing activity just because they have al-
ready invested a lot in it. However, from the 
perspective of normative decision-making 
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theories, when deciding about continuing in a 
failing activity, individuals should ignore past 
costs. Yet, the literature shows that people of-
ten do not follow this prescription and take on 
additional costs just to prevent wasting earlier 
investments (Kelly, 2004). The meta-analytic 
review by Roth et al. (2014) showed that SCF 
is a robust phenomenon, but its strength var-
ies across specific situational contexts and in-
dividual factors. The present study focuses on 
one of these individual factors, the action vs. 
state orientation, which represents the ability 
of individuals to regulate their emotions, be 
proactive, and persist in started tasks. 

The effect of action vs. state orientation 
on the susceptibility to SCF was presented 
in the seminal paper by van Putten et al. 
(2010), who showed that state-oriented 
individuals were more susceptible to SCF 
than action-oriented individuals. One pos-
sible reason is that state-oriented people 
tend to ruminate about the failure, and 
therefore, they see the current investment 
decision “in the light of previous invest-
ments” (p. 33). However, despite their in-
dubitable contribution, we identified sever-
al methodological issues in the study of van 
Putten et al. (2010) that led us to further 
verification and extension of the study. We, 
first, conceptually replicated the research 
by van Putten et al. (2010) to verify wheth-
er  action vs. state orientation predicts sus-
ceptibility to the SCF. Second, reflecting on 
the inconclusive findings on the gender dif-
ferences in the current SCF literature, we 
extended their study by examining gender 
as a moderator of the relationship between 
action vs. state orientation and susceptibil-
ity to the SCF. Third and last, a degree to 
which individuals internalize beliefs, wish-
es, and expectations of others might relate 
to action vs. state orientation (Kuhl, 1992). 
Therefore, we extended van Putten et al.’s 
(2010) study using both intrapersonal and 

interpersonal types of sunk cost situations 
(Olivola, 2018). 

Theoretical Background

The Conceptualization of Sunk Costs Fallacy

According to the economic theory, sunk costs 
are costs that cannot be recovered by any 
means, no matter how the individual decides 
to act. Therefore, such costs „can and should 
be ignored” (Kelly, p. 72). Our actual behav-
ior, however, often violates this rational pre-
scription, and people usually take sunk costs 
into account. This tendency is called the sunk 
cost fallacy (SCF). SCF is often defined as the 
general tendency for people to continue in an 
inferior activity or pursuing an inferior option 
just because they have already invested re-
sources in it (Olivola, 2018). Importantly, the 
“fallacy aspect” lies in the fact that one would 
choose a better option if he or she would not 
have previously invested resources in an infe-
rior option.

Following the seminal paper by Arkes and 
Blumer (1985), the SCF phenomenon has 
been studied through various tasks and sit-
uations. This included comparing different 
types of sunk cost situations like money, time, 
or effort (e.g., Tait & Miller, 2019) and differ-
ent bearers of the sunk costs (e.g., Olivola, 
2018). Other studies have also examined how 
SCF appears in different cultures (Yoder et al., 
2014) or how individual differences like age 
or personality traits shape the occurrence of 
SCF (Bruine de Bruin et al., 2014; Fujino et al., 
2016). The meta-analytic review of 98 effect 
sizes of the sunk cost effects by Roth et al. 
(2014) showed that SCF is a robust phenom-
enon, but its effect size varies across specific 
situational contexts and individual factors. 
Van Putten et al. (2010) suggest that one of 
these influential individual factors is action 
versus state orientation.
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Action vs. State Orientation and Sunk Cost 
Fallacy

The concept of the action versus state ori-
entation was introduced by Kuhl (1994) to 
indicate an ability to initiate an action and 
sustain it until the end. According to the ac-
tion control theory (see Kuhl, 2000), the reac-
tion of individuals to difficult decision-making 
depends on whether they are in a metastat-
ic, change-promoting mode or a catastatic, 
change-preventing regulatory mode. In the 
former, individuals are decisive, and they ac-
tively pursue intentional action. In the latter, 
individuals struggle in the decision process, 
and they are hesitant to change their mental 
and behavioral states. Notably, according to 
Kuhl (1994), individuals systematically differ 
in their tendency to use change-promoting or 
change-preventing mode. This stable tenden-
cy is known as action versus state orientation.

Besides decisiveness and proactivity, action 
vs. state orientation also relates to an indi-
vidual ability to regulate emotions during the 
decision process (Kuhl & Beckmann, 1994). 
Specifically, a type of orientation indicates 
whether individuals cling to past events or 
get over negative situations quickly. In gen-
eral, action-oriented individuals are better at 
regulating their affective states (Kazén et al., 
2003; Koole & Jostmann, 2004; Jostmann et 
al., 2005). State-oriented individuals, on the 
other hand, tend to reflect and ruminate 
about past events and decisions more than 
action-oriented individuals, and this blocks 
them from commencing further actions. 

For assessing differences between action- 
and state-oriented individuals, Kuhl (1994) 
designed the Action-Control Scale (ACS), con-
sisting of three subscales – preoccupation, 
hesitation, and volition. The preoccupation 
subscale indicates whether people can focus 
on a relevant goal and disengage from poten-

tial negative situations that happened in the 
past or recently. Action-oriented individuals 
usually do not ruminate about unpleasant 
experiences, while state-oriented individ-
uals find it difficult to disengage from these 
situations. Second, the hesitation subscale 
indicates either initiative behavior among 
action-oriented individuals or a slower and 
more hesitative approach towards new tasks 
among state-oriented individuals. Finally, the 
volatility subscale represents how much an in-
dividual can persist in a current activity with-
out distractions or pauses. Action-oriented 
individuals show higher persistence in tasks in 
progress, whereas state-oriented individuals 
tend to interrupt started activities frequently 
(Diefendorff et al., 2000). 

Concerning the relationship between ac-
tion vs. state orientation and SCF, van Putten 
et al. (2010) hypothesized that individual dif-
ferences in action vs. state orientation could 
affect the susceptibility of individuals to SCF. 
They conducted a study using both SCF and 
non-SCF scenarios and investigated how ac-
tion- and state-oriented individuals decide 
about the investment in the failing project. 
They found that action-oriented participants 
in SCF and non-SCF conditions did not signifi-
cantly differ in their willingness to continue 
in the failing project. However, this was not 
true for the state-oriented individuals who 
were substantially more willing to continue 
in the project than action-oriented people 
in the SCF condition but not in the non-SCF 
condition. More importantly, when compar-
ing action- vs. state-oriented individuals in 
the SCF condition, van Putten et al. (2010,  
p. 35) concluded that they found a “margin-
ally significant (p = 0.08)” difference between 
action- and state-oriented individuals in the 
susceptibility to SCF, with action-oriented in-
dividuals being less susceptible. Nonetheless, 
this difference was, technically speaking, in-
significant although they interpreted it as a 
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positive discovery. 
The study by van Putten et al. (2010) 

brought an interesting view on how individ-
ual differences in action vs. state orientation 
could affect one’s susceptibility to  SCF. How-
ever, although Bruine de Bruin et al. (2014) 
addressed a very similar area of the relation-
ships between rumination and susceptibility 
to SCF, we have not found any further studies 
that would verify the results of van Putten et 
al. (2010). Moreover, we also see other rea-
sons for conducting further studies on this 
matter. Most notably, the research sample in 
the study by van Putten et al. (2010) consisted 
of only seventy-five students. Such a limited 
number of participants might raise questions 
about the generalizability of the findings be-
cause of the low statistical power. As Button 
et al. (2013) state, low statistical power of 
a study can be responsible for three main 
problems: 1) a low probability of finding true 
effects (i.e., producing more false-negative 
findings), 2) a low positive predictive value 
when an effect is claimed, and 3) exaggerated 
estimate of the magnitude of the effect when 
a true effect is discovered. 

Considering these possible problems within 
the study by van Putten et al. (2010), it is very 
hard to estimate whether a significant differ-
ence between action- and state-oriented in-
dividuals could be achieved by using a larger 
sample size. Therefore, our first aim was to 
conceptually replicate the main findings of 
van Putten et al. (2010) on the effect of ac-
tion vs. state orientation on the susceptibility 
to  SCF. Following their findings, we hypothe-
sized that:

H1: The more action-oriented individuals are, 
the less susceptibility to SCF they manifest. 

Gender Differences in the Sunk Cost Fallacy

Considering the emotion regulation aspect 
of the action vs. state orientation character-

istic, the unbalanced number of women and 
men participating in the research sample in 
the study of van Putten et al. (2010) might be 
problematic. Specifically, men created only 
17% (13) of the whole research sample (N = 
75). A meta-analysis by Johnson and Whis-
man (2013) shows that women, compared to 
men, have a greater tendency to ruminate, 
brood, and reflect on their previous decisions 
and experiences. Importantly, the tendency 
to ruminate fosters the need to continue in-
vesting resources in failing events (Bruine de 
Bruin et al., 2014). Thus, when van Putten et 
al. (2010) concluded that there was a differ-
ence in the susceptibility to  SCF between ac-
tion- and state-oriented individuals, who tend 
to ruminate about failures more, this differ-
ence could have been caused by the prevail-
ing number of women in the study. In other 
words, if the research sample had included 
more state-oriented men, the indirect sup-
port of women’s rumination about sunk costs 
could have been much lower. 

Our hypothesizing highlights the impor-
tance of verifying the findings of van Putten 
et al. (2010) on a larger population, including 
more men. This could be especially important 
given the fact that current literature is not 
conclusive about gender differences in the 
susceptibility to SCF. Specifically, two studies 
found women more susceptible to SCF than 
men (Bavolar, 2013; Liang & Zou, 2018). The 
studies, however, did not use SCF scenarios 
but observed the resistance to the sunk costs 
using the Adult Decision-Making Competence 
scale. Except for these, several papers are 
reporting no significant gender differences 
(Laing, 2002; Falchetta, 2015; Keil et al., 2011; 
Ronayne et al., 2020) or even mixed results 
with both women and men being more sus-
ceptible to  SCF according to the specific SCF 
scenarios (Richardson, 2011). 

In addition to pointing out the inconclusive-
ness in the current literature, it is important 
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to note that there is a lack of systematic stud-
ies on gender differences in the SCF because 
most studies used gender only as a control 
variable. Therefore, we aim to examine how 
gender interacts with the action vs. state ori-
entation in the sunk cost decision-making. 
Considering our suggestion about the possi-
ble effect of rumination on SCF, we hypoth-
esize that:

H2: Gender moderates the relationship 
between action vs. state orientation and the 
susceptibility to SCF.

Internalization in Relation to Action vs. State 
Orientation and Sunk Cost Fallacy 

Finally, our study addresses the last possible 
interfering aspect that was present in the 
study by van Putten et al. (2010). Specifically, 
the decision-maker in the SCF scenario was a 
bearer of the idea of investment, who invest-
ed a certain amount of resources in a failing 
project and decided about further invest-
ment. In the non-SCF scenario, however, the 
decision-maker did not make any previous 
investments and, importantly, has received 
the suggestion to further invest from one of 
the company employees. Obviously, the two 
scenarios did not differ only in the presence 
of sunk costs but also in the aspect of who 
brought the idea of future investment. This 
led us to speculate that the slight difference 
in the scenarios could have affected the per-
sonal commitment to further investing.

Personal commitment appeared to be a 
vital aspect explaining susceptibility to SCF 
(Arkes & Blumer, 1985; Schulz & Cheng, 2002; 
Staw, 1976). Moreover, studies show signifi-
cant differences in how action- and state-ori-
ented individuals feel committed to following 
the goals and suggestions of others (e.g., 
Kazén et al., 2003; Shi et al., 2018; Wolf et 
al., 2018). For example, Kuhl (1992) pointed 
out that individuals high in state orientation 

have a greater tendency to internalize oth-
ers’ beliefs, wishes, and expectations. Thus, 
the state-oriented participants in the study of 
van Putten et al. (2010) could have internal-
ized the suggestion of the employee, which 
affected their decision-making. This is in line 
with Kazén et al. (2003), who observed that 
state-oriented people exposed to negative af-
fect or stress were not as effective in resisting 
external effects as action-oriented people. 
As a result, a potential internalization in the 
study of van Putten et al. (2010) could have 
caused the fact that they did not find signifi-
cant differences in the willingness to invest in 
a project between action- and state-oriented 
participants in the non-SCF scenario.

To explore this possible effect, we aim to 
experimentally examine how the susceptibil-
ity to SCF for action- and state-oriented in-
dividuals differs in situations that do and do 
not evoke internalization of goals of another 
person. Since this is the first attempt to com-
bine the internalization manipulation, action 
vs. state orientation, and the susceptibility 
to SCF, we formulate the following research 
question:

RQ1: Does the relationship between action 
vs. state orientation and the susceptibility to 
SCF depend on the type of SCF scenario (in-
ternalization evoking vs. not evoking internal-
ization)?

Methods

Participants

We used a rule of thumb to assess the size 
of the sample – at least 100 participants per 
group. We had two groups – one with intra-
personal and one with interpersonal sunk 
cost, and thus, the expected number of re-
sponses was 200. We collected answers from 
214 participants via snowball sampling. Their 
participation was voluntary, and they did not 
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receive any financial reward. Due to incor-
rect responses to the control question1, we 
excluded 9 participants. Thus, our final sam-
ple consisted of 205 participants (150 wom-
en – 73%, 53 men – 26%, 2 other – 1%). Age 
of the participants varied from 18 to 65 (M = 
27.29, SD = 9.62). A small number of partici-
pants (3.4%) achieved elementary education, 
and the same percentage was represented 
by participants with high school education 
without the final examination. Most of the 
participants finished higher education with a 
final examination (45.85%). A similar portion 
(47.35%) obtained a university degree (bache-
lor – 33.65%, master – 12.7%, doctoral – 1%). 

Procedure and Design

The research was conducted via an online 
questionnaire designed on the Qualtrics plat-
form. Participants were informed about the 
purpose of the research at the beginning of 
the questionnaire. After agreeing with the 
conditions, they first answered several so-
cio-demographic questions and 36 items mea-
suring their action-state orientation. Then, 
they were exposed to a simple experimental 
design in which they were randomly assigned 
to one of the two conditions by which we 
manipulated the internalization. In the first 
condition, they solved two hypothetical in-
trapersonal sunk cost scenarios, in which the 
sunk costs were borne by the decision-mak-
er. In the second condition, they solved two 
interpersonal sunk cost scenarios, where the 
bearer of the sunk costs was someone else. 
Scenarios in both conditions were presented 
randomly to prevent the task order effect.
1 The instruction of the control question might have been 
misleading. Even though the instruction led participants 
to “answer by option #3”, the majority responded by 
choosing option #4 (189 participants). Therefore, we de-
cided to include both, those who answered by option #4 
or option #3 (16 participants) and excluded all who an-
swered #1, #2, or #5 (9 participants). 

Materials

Sunk Cost Fallacy scenarios

We conducted two pilot studies (N1 = 21;  
N2 = 28) to test eight hypothetical SCF sce-
narios that proved to be effective in previous 
studies (i.e., Arkes & Blumer, 1985; Olivola, 
2018). In the pilots, participants indicated 
how much they were willing to continue in 
the commenced activity from 0 (definitely 
will not continue) to 9 (definitely will contin-
ue). Then, we calculated the mean values of 
responses in the scenarios. If the value was 
above four, it meant that the scenario was 
effective in inducing the SCF. For the current 
study, we picked the two most effective SCF 
scenarios that elicited the sunk cost fallacy 
the most. However, for the current study, we 
used an 11-point scale ranging from 0 (defi-
nitely will not continue) to 10 (definitely will 
continue). 

In the first scenario (SCF_Car), participants 
were asked to imagine they were the owners 
of a car company that was about to invest in 
a new project (inspired by Arkes & Blumer, 
1985). They had two options – either invest 
in developing a new electric car or invest in 
developing a hydrogen car. They have chosen 
to invest in an electric car with a vision to be 
the leader in the market. After some time, 
when 70% of resources have been invested, 
they found out that a competing company in-
troduced a new electric car that was cheaper, 
and its battery lasted more than their future 
model. It was clear that the company of par-
ticipants would not be the leader in the mar-
ket anymore. The task for the participants was 
to decide whether they wanted to invest fur-
ther money in the project or terminate it. 

In the second scenario (SCF_Concert), par-
ticipants decided about whether to go to a 
concert by their favorite singer. Unfortunate-
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ly, the attendance at this concert could have 
serious, even hazardous consequences due 
to dangerous weather conditions (Olivola, 
2018). Participants already had a ticket that 
was not cheap, and they had to decide to ei-
ther risk their health and attend the concert 
or stay safe at home. 

Internalization Manipulation

Inspired by Olivola (2018), who measured 
differences in intrapersonal and interperson-
al sunk costs, we created two versions of the 
scenarios. Through them, we manipulated the  
information about the investor to induce in-
ternalization. In the intrapersonal scenarios, 
the invested resources in the concert or the 
car project belonged to the decision-maker. 
Thus, there was no internalization and the 
participants were the investors as well as de-
cision-makers. In the interpersonal scenarios, 
the invested resources belonged to a friend of 
the decision-maker or a sleeping partner2 in a 
car company. In this condition, we induced in-
ternalization through an investor who was not 
identical to the decision-maker. Participants 
had to decide how much they were willing to 
continue in the started activity on a 11-point 
Likert scale (0 – I definitely will not go/invest; 
10 – I definitely will go/invest). Values above 
five indicate that participants fall prey to sunk 
cost fallacy.

Action Control Scale (ACS)

The ACS is a self-report scale originally devel-
oped by Kuhl (1994), which assesses an action 
or a state orientation of a person (Diefendorff 
et al., 2000; Kuhl & Beckmann, 1994). The 
scale consists of three subscales – preoccu-
pation, hesitation, and volatility. Each of the 
2 A sleeping partner is a person in a company who pro-
vides a part of the financial or other resources but does 
not actively participate in managing the company.

subscales contains 12 items to which partici-
pants answer by two statements representing 
two poles. The preoccupation subscale has 
two poles – preoccupation and disengage-
ment (e.g., When something really gets me 
down: A. I have trouble doing anything at all; 
B. I find it easy to distract myself by doing oth-
er things). Poles of the hesitation subscale are 
hesitation and initiative (e.g., When I know  
I must finish something soon: A. I have to push 
myself to get started; B. I find it easy to get 
it done and over with). Finally, the volatility 
subscale has two poles of volatility and per-
sistence (e.g., When I am busy working on an 
interesting project: A. I need to take frequent 
breaks and work on other projects; B. I can 
keep working on the same project for a long 
time). 

In the original version, participants got 1 or 0 
points based on the chosen statement, which 
could indicate action-oriented or state-ori-
ented behavior. We have decided to use the 
5-point Likert scale instead of the original 
setup based on two options. Therefore, one 
statement lying at the beginning of the scale 
was denoted as 0, and the second option ly-
ing on the opposite end was denoted by 4. As 
in the original scale, low scores indicate state 
orientation, and higher scores imply action 
orientation. Despite the changes, the over-
all reliability of the ACS scale was good (ω = 
.81). The reliability was also good for the two 
subscales preoccupation (ω = .82) and hes-
itation (ω = .79). The subscale volatility had 
lower reliability (ω = .70) but still acceptable. 
According to Diefendorff et al. (2000), the 
lower reliability of the volatility subscale can 
be explained by various studies that see this 
subscale as a different construct. Neverthe-
less, working with the ACS scale with a single 
factor or three-factor model is still possible 
(Diefendorff et al., 2000; Kuhl, 1994). There-
fore, we have decided to use a three-factor 
model with all three ACS subscales.
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Results

Descriptive Statistics

For future replications or meta-analytical stud-
ies, Table 1 reports descriptive statistics and a 
correlation matrix for our study variables. For 
the action vs. state orientation measure, we 
report the data for the whole ACS scale as 
well as specific subscales. In line with previous 
studies questioning the dimensionality of the 
ACS scale (Diefendorff et al., 2000), our data 
show that the volatility subscale correlated 
weakly with the other two subscales. More-
over, it correlated negatively with preoccupa-
tion but positively with hesitation subscale. 
Due to this, we have decided not to use one 
joint ACS score in our analyses but instead 
examine the three subscales separately. The 
correlation analysis also showed that the two 
SCF scenarios did not significantly correlate, 
suggesting that they should be treated inde-
pendently in further analyses. Therefore, we 
tested our hypotheses for each SCF scenario 
separately.

The Effect of Action Orientation on Suscepti-
bility to SCF

We hypothesized that the more state-orient-
ed individuals are, the more susceptible they 

will be to SCF. Therefore, we used multiple 
linear regression to test whether the three 
subscales of ACS predict the susceptibility to  
SCF in the Car and Concert scenario separate-
ly. The results indicated that the model was 
not significant either for the Car scenario (R2 = 
.01, F(3, 201) = .38, p = .77) or for the Concert 
scenario (R2 < .01 , F(3, 201) = .32, p = .81). 
The three subscales explained only negligible 
variance of the susceptibility to SCF. Table 2 
shows that none of the three subscales sig-
nificantly predicted susceptibility to SCF in 
two scenarios.

Gender as a Moderator of the Relationship 
between Action Orientation and Susceptibil-
ity to SCF

We aimed to examine the moderating effect 
of gender on the relationship between ac-
tion vs. state orientation and susceptibility 
to SCF. Before testing the moderating effect, 
we examined the difference in susceptibility 
to  SCF between women and men. Due to the 
deviation from normality, we have decided to 
use Welch’s independent samples t-test. The 
analysis showed significant gender difference 
in susceptibility to SCF for the Car scenario  
(t = 2.19, p = .03, Cohen’s d = .34, 95% CI [.08, 
1.63]), with men (M = 6.32, SD = 2.41) achiev-
ing higher mean score than women (M = 5.47, 
SD = 2.53). For the Concert scenario, Welch’s 

 

Table 1 Descriptive statistics and correlation matrix 
 M SD 1 2 3 4 5 6 

1. Age 27.29 9.62          
2. ACS_Preoccupation 2.71 .68  .27**         
3. ACS_Hesitation 3.01 .48  .26  .35**       
4. ACS_Volatility 3.89 .54 -.18 -.16*  .19**     
5. ACS_Overall 3.20 .37  .20  .70**  .75**  .48**   
6. SCF_Car 5.66 2.53  .06 -.06 -.04  .04 -.03  
7. SCF_Concert 6.39 3.10 -.09 -.05 -.02 -.03 -.06 .08 

Note. * p < .05, ** p < .01 
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Table 3 Gender as a moderator of the relationship between action vs. state orientation subscales 
and  susceptibility to SCF 
Criterion Predictor b SE p 95% CI [LL, UL] R2 

ΔR2 F p 
Susceptibility 
to SCF in the 
car scenario 

      .03 .00 .09 .76 
Preoccupation -.03 1.08 .98 [-2.17, 2.11]     
Gender -.47 1.80 .80 [-4.02, 3.09]     
Interaction -.18 .61 .76 [-1.38, 1.01]     
      .03 .00 .47 .50 
Hesitation .91 1.67 .59 [-2.39, 4.21]     
Gender 1.02 2.81 .72 [-4.51, 6.56]     
Interaction -.62 .91 .50 [-2.42, 1.17]     
      .03 .00 .70 .41 
Volatility 1.23 1.23 .32 [-1.20, 3.66]     
Gender 1.38 2.73 .61 [-4.01, 6.77]     
Interaction -.59 .70 .41 [-1.97, .80]     

Susceptibility 
to  SCF in the 
concert 
scenario 

      .02 .00 .94 .33 
Preoccupation .84 1.34 .53 [-1.79, 3.48]     
Gender 1.24 2.22 .58 [-3.15, 5.62]     
Interaction -.72 .75 .33 [-2.19, .75]     
      .01 .00 .05 .83 
Hesitation .21 2.07 .92 [-3.87, 4.28]     
Gender .04 3.47 .99 [-6.79, 6.88]     
Interaction -.25 1.12 .83 [-2.46, 1.97]     
      .01 .00 .20 .66 
Volatility .52 1.53 .73 [-2.49, 3.53]     
Gender .82 3.38 .81 [-5.85, 7.49]     
Interaction -.39 .87 .66 [-2.10, 1.33]     

Note. N = 205, b represents unstandardized regression weights, LL and UL indicate the lower and upper 
limits of a 95% confidence interval for unstandardized regression coefficients, R2 indicates the explained 
variance of two predictors without including interaction, ΔR2, F, and p statistics reflect the change in the 
model due to interaction. 

 

Table 2 Regression of three ACS subscales on  susceptibility to SCF in two scenarios 
Model Predictor b SE β t p 95% CI [LL, UL] 
SCF_Car Preoccupation -.12 .29 -.03 -.43 .67 [-.69, .44] 

Hesitation -.21 .41 -.04 -.52 .60 [-1.02, .59] 
Volatility  .21 .34  .05  .62 .53 [-.46, .89] 

        
SCF_Concert Preoccupation -.29 .35 -.06 -.83 .41 [-.99, .40] 

Hesitation  .09 .50  .01  .18 .86 [-.90, 1.07] 
Volatility -.26 .42 -.05 -.62 .54 [-1.09, .57] 

Note. N = 205, b represents unstandardized regression weights, LL and UL indicate the lower 
and upper limits of a 95% confidence interval for unstandardized regression coefficients. 
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t-test showed no significant gender difference 
(t = 1.39, p = .17, Cohen’s d = .22, 95% CI [-.30, 
1.67]), despite men (M = 6.89, SD = 3.10) 
achieving higher mean score than women  
(M = 6.20, SD = 3.08).

For the investigation of the moderating ef-
fect of gender on the relationship between 
action vs. state orientation and susceptibili-
ty to SCF, we used PROCESS macro for SPSS 
proposed by Preacher and Hayes (2004) with 
5,000 bootstrap samples and 95% bias-cor-
rected CIs. We performed the analysis for 
each SCF scenario separately. To determine a 
moderating effect, the interaction terms had 

to show a statistically significant amount of 
variance explained for susceptibility to SCF, 
with a 95% confidence interval not containing 
a zero (Hayes & Rockwood, 2017).

The results showed that the relationship 
between three ACS subscales and susceptibil-
ity to  SCF was not significantly moderated by 
gender, and this was found in both Car and 
Concert scenarios (Table 3). Specifically, in 
each analysis the two predictors accounted 
for only negligible variation in susceptibility to  
SCF, and adding the interaction did not result 
in a significant change in the model. The ef-
fects of interactions were not significant in all 

 

Table 4 The type of scenario as a moderator of the relationship between the three action vs. 
state orientation subscales and  susceptibility to  SCF 
Criterion Predictor b SE p 95% CI [LL, UL] R2 

ΔR2 F p 
Susceptibility 
to SCF in the 
car scenario 

      .01 .01 1.16 .28 
Preoccupation -1.05 .83 .21 [-2.69, .59]     
Type of scenario -1.48 1.45 .31 [-4.35, 1.38]     
Interaction .56 .52 .28 [-.47, 1.59]     
      .00 .00 .33 .56 
Hesitation -.85 1.13 .45 [-3.09, 1.38]     
Type of scenario -1.25 2.28 .58 [-5.75, 3.25]     
Interaction .43 .75 .56 [-1.04, 1.91]     
      .00 .00 .07 .79 
Volatility .47 1.05 .65 [-1.59, 2.54]     
Type of scenario .70 2.59 .79 [-4.41, 5.81]     
Interaction -.18 .66 .79 [-1.48, 1.12]     

Susceptibility 
to  SCF in the 
concert 
scenario 

      .01 .00 .09 .76 
Preoccupation .05 1.01 .96 [-1.95, 2.05]     
Type of scenario 1.08 1.77 .54 [-2.42, 4.58]     
Interaction -.20 .64 .76 [-1.45, 1.06]     
      .01 .00 .22 .64 
Hesitation .44 1.38 .75 [-2.29, 3.17]     
Type of scenario 1.84 2.78 .51 [-3.65, 7.33]     
Interaction -.43 .91 .64 [-2.22, 1.37]     
      .01 .00 .76 .39 
Volatility .80 1.27 .53 [-1.71, 3.31]     
Type of scenario 3.29 3.15 .30 [-2.92, 9.50]     
Interaction -.70 .80 .39 [-2.28, .89]     

Note. N = 205, b represents unstandardized regression weights, LL and UL indicate the lower and upper 
limits of a 95% confidence interval for unstandardized regression coefficients, R2 indicates the explained 
variance of two predictors without including interaction, ΔR2, F, and p statistics reflect the change in the 
model due to interaction. 
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analyses, clearly suggesting that gender did 
not moderate the relationship between ACS 
subscales and  susceptibility to  SCF.

Intrapersonal vs. Interpersonal Type of SCF 
Scenario as a Moderator of the Relationship 
between Action Orientation and Susceptibil-
ity to SCF

Finally, we were interested whether the re-
lationship between action vs. state orien-
tation and susceptibility to SCF depends on 
internalization. Firstly, we examined whether 
individuals manifested a different susceptibil-
ity to SCF in intrapersonal and interpersonal 
SCF scenarios. As in previous gender analysis, 
due to the deviation from normality, we have 
decided to use Welch’s independent samples 
t-test. The analysis showed no significant dif-
ference (t = .08, p = .94, Cohen’s d = .01, 95% 
CI [-.72, .67]) in susceptibility to SCF between 
intrapersonal (M = 5.68, SD = 2.71) and inter-
personal (M = 5.65, SD = 2.32) Car scenario. A 
very similar result was found for the Concert 
scenario. Welch’s t-test showed no significant 
gender difference (t = 1.26, p = .21, Cohen’s  
d = .18, 95% CI [-1.40, .31]) between intraper-
sonal (M = 6.65, SD = 3.03) and interpersonal 
condition (M = 6.10, SD = 3.15).

Using moderation analysis with 5,000 boot-
strap samples and 95% bias-corrected CIs in 
the next step, we examined whether the ef-
fect of action vs. state orientation on suscepti-
bility to SCF varies depending to the two types 
of SCF scenarios (interpersonal and intraper-
sonal). The results showed that the effects of 
the three specific ACS subscales on suscepti-
bility to SCF were not significantly moderated 
by the type of scenario. This was found both 
for the Car and Concert scenarios (Table 4). 
Similar to the previous gender analyses, the 
two predictors in each model accounted for 
only negligible variation in susceptibility to 
SCF. Adding the interactions did not result in 

significant changes in the models. The inter-
actions were not significant in all analyses, 
suggesting that the effect of action vs. state 
orientation on susceptibility to SCF was not 
dependent on whether the SCF scenario was 
intrapersonal or interpersonal.

Discussion

Sunk cost fallacy is a robust phenomenon in 
which individual differences can play a role. 
Action vs. state orientation, an individual dif-
ference that indicates whether a person is pro-
change (action-oriented) or against change 
(state-oriented), seemed to affect suscepti-
bility to  SCF in the study of van Putten et al. 
(2010). The goal of the present study, thus, 
was to conceptually replicate the study of van 
Putten et al. (2010) and address three issues 
that, as we believed, could have affected their 
results. 

The first issue of the van Putten et al. (2010) 
study lied in the low number of participants 
in the research sample. In addition, the au-
thors decreased the sample size by using only 
those participants who scored one standard 
deviation above and below the mean in the 
action vs. state orientation. This might have 
caused that the analyses with such a very lim-
ited sample size were more sensitive to outli-
ers and less sensitive to detect the true effect. 
Hence, we almost tripled the number of par-
ticipants. We also treated the action vs. state 
orientation as a continuous variable instead 
of splitting and reducing the research sample 
according to one standard deviation above 
and below the average score. Consequently, 
with such an increase in the number of par-
ticipants, we did not find any support for our 
first hypothesis, in which we expected that 
higher action orientation would lead to lower 
susceptibility to SCF. Eventually, we failed to 
conceptually replicate the main finding of van 
Putten et al. (2010). Nevertheless, we recom-
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mend further replication studies to examine 
whether this inconsistency lies in the limited 
statistical power of the original study (Button 
et al., 2013).

The second issue we addressed was the 
greatly prevailing number of women in the 
original study. Specifically, the authors con-
cluded that the significant difference be-
tween action- and state-oriented individuals 
could be caused by a greater tendency of 
state-oriented people to ruminate about fail-
ure. If their interpretation was correct, then 
the greater tendency to ruminate of state-ori-
ented individuals could be fostered by an ex-
cessive number of women who, in general, 
tend to ruminate more (Johnson & Whisman, 
2013). Yet, although we increased the pro-
portion of men in the sample, our hypothe-
sis about gender moderating the relationship 
between the action vs. state orientation and  
susceptibility to SCF was not supported. 

We did, however, find a significant differ-
ence between men and women in the SCF car 
scenario, irrespective of action vs. state orien-
tation. Interestingly, despite the more rumina-
tive “nature” of women, who were supposed 
to ruminate about the past costs, and thus, 
be more susceptible to SCF, men were those 
who were more willing to invest in the failing 
project. Rumination did not play a role in our 
study then. On the other hand, we speculated 
that the difference in  susceptibility to SCF be-
tween action- and state-oriented individuals 
in van Putten et al.’s (2010) study could lie in 
the reluctance of state-oriented individuals to 
change the course of action (Kuhl, 1994). 

Specifically, in the SCF scenario, state-orient-
ed individuals could have kept the status-quo 
by continuing investing in the failing activity, 
and so they did. In the non-SCF scenario, the 
state-oriented individuals could have kept the 
status quo by not starting any investment, and 
thus, they were less motivated to invest. This 
tendency to “stick to the previous behavior” 

could be, in fact, more responsible for the find-
ings of van Putten et al. (2010) than the gen-
der-dependent ruminative tendencies. Finally, 
although the moderation effect of gender was 
not supported in our study, an important note 
is that our findings suggest that gender can af-
fect  susceptibility to SCF independently of the 
action vs. state orientation. In general, how-
ever, our findings contribute to the section of 
mixed gender results in SCF with no gender dif-
ference in SCF (e.g., Falchetta, 2015; Keil et al., 
2011) and with men being more susceptible to 
SCF (Richardson, 2011). 

The third problematic point that we aimed 
to address in the study of van Putten et al. 
(2010) was the slight difference between SCF 
and non-SCF scenarios. Instead of having a 
decision-maker being the bearer of the idea 
of investment, the non-SCF scenario used 
another person, an employee in the compa-
ny, who suggested an idea about a potential 
investment. This led us to think whether a 
suggestion of a colleague could have induced 
internalization of a goal among state-orient-
ed individuals, and thus, caused their higher 
willingness to invest in a failing project. In 
order to verify this speculation, we used two 
types of scenarios with intrapersonal and in-
terpersonal sunk costs (Olivola, 2018). The 
latter was supposed to induce internaliza-
tion because the investor was not identical 
to the  decision-maker. Eventually, action vs. 
state orientation did not moderate the effect 
of the type of SCF scenario and susceptibility 
to  SCF. Our findings are not in line with previ-
ous studies suggesting that internalization af-
fects state-oriented people in achieving goals  
(Kazén et al., 2003; Shi et al., 2018). A possible 
explanation is that the interpersonal scenari-
os did not induce an adequate level of inter-
nalization. This could have caused that the 
internalization did not play a significant role 
in the relationship between action vs. state 
orientation and susceptibility to SCF.
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Limitations and Implications for Future 
Research

Even though we aimed to improve the condi-
tions of the van Putten et al. (2010) study, our 
study still has several limitations. Despite the 
greater sample size, the snowball method of 
collecting data has confirmed the known fact 
that women are substantially more willing to 
participate in research than men. Therefore, 
making any general conclusions about gender 
differences could be misleading. 

We also found out that the car and concert 
scenarios did not correlate; thus, it seems that 
the two scenarios picked in pilot studies were 
not consistent enough. As a result, we could 
not work with one score. However, this incon-
sistency could have been caused by the con-
textual difference between these scenarios. 
Specifically, according to Roth et al. (2014), 
there are two types of sunk cost scenarios – 
utilization and progress decisions. In the utili-
zation decisions, all the resources have already 
been invested, and decision-makers have to 
decide whether they utilize what they have al-
ready “purchased”. In our case, the utilization 
decision was the concert scenario. In the prog-
ress scenarios, only a part of the resources has 
been invested, and thus, decision-makers deal 
with a dilemma of whether they should invest 
further resources to utilize potential benefits. 
The car scenario represented this type of de-
cision in our study. Since the effect of moder-
ators of SCF may differ in utilization- and prog-
ress-decision SCF scenarios, we want to draw 
attention to this often neglected information 
for the sake of further research (Roth et al., 
2014).

Moreover, although SCF is a widely studied 
phenomenon, various findings of individual 
or gender differences are inconsistent. Our 
results show no support for the action vs. 
state orientation or gender to be predictors of 

susceptibility to SCF. Yet, we still suggest that 
further investigation of these relationships is 
desired. First, state-oriented individuals were 
more willing to continue investing in the SCF 
scenario and less willing to invest in the non-
SCF scenario in the study of van Putten et 
al. (2010). We pondered that their behavior 
could be explained by reluctance to change. 
Therefore, we believe that future research 
on the relationship between action vs. state 
orientation and susceptibility to SCF should 
include a direct measure of a reluctance to 
change. Second, as we already stated, van 
Putten et al. (2010) concluded that the reason 
why state-oriented participants were more 
susceptible to SCF in their study might lie in 
their greater tendency to ruminate. Unfor-
tunately, we have not controlled directly for 
the level of rumination among participants. 
Thus, we might have missed an important 
clue about a mechanism that underlies sus-
ceptibility to SCF. Future research could shed 
more light on this matter by including direct 
measures of ruminative tendencies. 

Despite the outlined limitations, we believe 
that our conceptual replication has contribut-
ed to the knowledge about individual differ-
ences in SCF and provided inspiration for fur-
ther research. Our findings also highlight the 
importance of replication studies in psychol-
ogy because a replication crisis seems to be 
an ongoing and substantial problem. Eventu-
ally, as it appears, action vs. state orientation 
does not really matter in the susceptibility to 
SCF. On the other hand, further research can 
reveal that other individual differences such 
as rumination or reluctance to change could 
affect this cognitive bias. 
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