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Abstract

This experimental study analyzes how a key factor, information load, influences
decision making in escalation situations, i.e., in situations in which decision mak-
ers reinvest further resources in a losing course of action, even when accounting
information indicates that the project is performing poorly and should be discontin-
ued. This study synthesizes prior escalation research with information overload and
investigates how different levels of information load influence the escalation of com-
mitment. Our findings reveal a U-shaped effect of information load: When decision
makers face negative feedback, a higher information load mitigates the escalation
tendency up to a certain point. However, beyond this point, more information rein-
forces the escalation tendency. Moreover, we find that the type of feedback affects
self-justification, and we find a negative and significant interaction between informa-
tion load and self-justification in negative-feedback cases. Thus, studies investigat-
ing escalation of commitment should control for self-justification and information
load when utilizing high levels of information load. Finally, in the positive-feedback
condition, higher information load encourages decision makers to continue promis-
ing courses of action, i.e., increases decision-making performance.
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1 Introduction

Escalation of commitment, i.e., misevaluating negative feedback and preferring
to continue with a losing course of action, is “[o]ne of the most robust and costly
decision errors addressed in the organizational sciences” (Sleesman et al. 2012).
Prior research on escalation of commitment has shifted from questions of why
and where to focusing on questions of how (via what mediators) and under which
circumstances (in the presence of what moderators) that escalation of commit-
ment occurs (Sleesman et al. 2018).

One of the central elements of escalation situations is the information provided
to decision makers. Management reporting and business information systems
provide more decision information than ever before (Levitin 2015). Compound
annual growth rate between 1987 and 2007 has shown that the increase in the
amount of information computed, communicated, and stored per capita is 58%
per annum (Hilbert and Lopez 2011). Even when we factor in the concurrent pro-
gress in methods and technology that are used to process and analyze information
(Levitin 2015), there is still an upward trend in information load.

Research on escalation of commitment started with the seminal work of Staw
(1976). In these first experiments, decision makers faced a very low level of infor-
mation load (Bazerman et al. 1982; Fox and Staw 1979; Staw 1981, 1976). Some
of the subsequent experiments included new treatments and, accordingly, entailed
a higher information load (see Table 1 in Sect. 2.3).

In such experiments, participants were exposed to different levels of informa-
tion load as new treatments were included. However, these experimental exten-
sions merely increased the information load without controlling for its potential
impact. Simon (1971, p. 40) stated, “What information consumes is rather obvi-
ous: it consumes the attention of its recipients. Hence a wealth of information
creates a poverty of attention, and a need to allocate that attention efficiently
among the overabundance of information sources that might consume it”. Two
review studies showed that information load affects management behavior with
mostly negative impacts, from misinvestment to physical and emotional stress
(Eppler and Mengis 2004; Roetzel 2019). There comes a point when the nega-
tive effects outweigh the potential benefits of additional information (informa-
tion overload), producing an inverse U-shaped relationship between information
load and decision-making performance (Driver et al. 1998; Schroder et al. 1967).
There is no indication that decision making in escalation situations can be pro-
tected from such information overload effects.

Given this, we still have little evidence regarding how participants react when
higher levels of information load are provided in escalation situations. However,
neither the studies with low levels of information load nor those with moderate
levels controlled for single or interaction effects that the information load level
provided had on the escalation tendency (Bazerman et al. 1982; Schulz and Cheng
2002; Seybert 2010). Prior research has focused on a number of factors but not on
information processing in escalation situations: information search and selection
(e.g., Schultze et al. 2012), on how decision makers are distracted by incoherent
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information (e.g., Denison 2009; Schultze et al. 2012), and on how decision mak-
ers ignore information that does not confirm their prior actions (Conlon and Parks
1987; Staw 1981). This means we still do not know how the total set of informa-
tion provided (i.e., information load) affects decision making. Thus, we suggest
that there has been an omission in the literature because the level of information
load is treated as a constant in prior studies, and to date, no study has adopted an
information (over-)load perspective or addressed information load as a treatment
variable.

It is important for managers and researchers to understand the relationship
between escalation of commitment and the information load in a decision situation
because the information load in day-to-day business continuously increases, and has
major impact (e.g., Levitin 2014; Shapiro and Varian 2013). Decision makers who
face overly high levels of information load might make suboptimal decisions and
exacerbate the escalation of commitment.

In this study, we address the impact of information load on decision makers’
escalation of commitment by analyzing how decision makers’ escalation tendency
shifts when different levels of information load are provided. Higher levels of infor-
mation load that indicate poor performance (negative feedback) might increase a
decision maker’s cognitive dissonance (Festinger 1957). Following self-justification
theory (Staw 1976), this increases the likelihood of escalating commitment. In the
baseline case of Staw (1976), individuals tend to allocate additional resources to a
formerly chosen investment when they receive negative feedback. In this study, we
investigate how this mechanism changes under different information load and feed-
back conditions.

Our study contributes to the information load and escalation of commitment liter-
ature by investigating the relationship between information load and decision mak-
ing in escalation situations. We synthesize existing escalation research (e.g., Slees-
man et al. 2012, 2018) with information overload research (e.g., Eppler and Mengis
2004, Roetzel 2019). Our findings reveal a U-shaped effect of information load.
When decision makers face negative feedback, higher information load mitigates the
escalation tendency up to a certain point. Beyond this point, more information leads
to higher escalation behavior. The result is a U-shaped relationship between infor-
mation load and the allocation of additional resources to a losing course of action.
This outcome corresponds to an inverse U-shaped relationship between informa-
tion load and decision-making performance (e.g., Driver et al. 1998; Schroder et al.
1967). In addition, we find that the type of feedback affects self-justification, and we
find a negative and significant interaction between information load and self-justifi-
cation in negative-feedback cases. Our findings for the negative-feedback condition
deepen our knowledge about the role of information processing in decision making
in escalation situations. Moreover, it addresses a gap in the literature and empha-
sizes that subsequent research on escalation of commitment should consider the pos-
sible effects of information load on decision-making behavior.

Beyond our analysis of the negative-feedback condition, we investigated the
effect of information load on decision-making performance in the positive-feedback
condition. We found that a higher information load encouraged decision makers to
continue promising courses of action.
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We argue that understanding the influence of information load in negative and
positive feedback situations is an important issue for researchers and practitioners.
Researchers can use this in the design of experiments investigating escalation of
commitment and investment decisions in general. Practitioners can use this in rela-
tion to the design of effective management controls to ensure that accounting infor-
mation is used to support optimal investment and disinvestment decisions. More spe-
cifically, it is important to understand how management controls and management
information systems can contribute to mitigating escalation tendencies in negative
feedback situations and, where appropriate, encouraging disinvestment decisions.

2 Theory and hypotheses
2.1 Escalation of commitment

Escalation of commitment describes the tendency to persist in a failing course of
action despite negative feedback, such as accounting information indicating that
a project is performing poorly (Cheng et al. 2003; Kadous and Sedor 2004), i.e.,
“throwing good money (or more generally, resources) after bad” (Sleesman et al.
2012, p. 541).

Based on Festinger’s (1957) cognitive dissonance theory and Kiesler’s (1971)
psychological commitment theory, self-justification theory predicts that decision
makers will escalate their commitment to a losing course of action (negative-feed-
back condition) to justify their prior decisions, as well as their actions, beliefs, and
feelings. When decision makers receive negative feedback, they experience cogni-
tive dissonance because negative information that indicates poor performance con-
flicts with their positive self-perception. This effect arises from the positive self-per-
ception of the decision maker, which she or he wishes to maintain. These decision
makers shift their focus away from the organization’s superior goals toward the
personal goal of protecting their positive self-image by justifying their prior deci-
sions. Self-justification is accepted as a driver of escalation of commitment. The
decision makers who are responsible for an initial investment decision tend to invest
additional funds in a poorly performing project to rationalize their prior behaviors,
decisions, and investments (e.g., Schulz and Cheng 2002; Schultz-Hardt et al. 2009;
Staw 1981).

2.2 Information overload

According to Roetzel’s (2019) definition, “[i]nformation overload is a state in which
a decision-maker faces a set of information [...] comprising the accumulation of
individual informational cues of differing size and complexity that inhibit the deci-
sion-maker’s ability to optimally determine the best possible decision” (p. 484).

The literature suggests that the relationship between decision-making perfor-
mance and information load is an inverted U-curve with a maximum level of pos-
sible decision-making performance. Decision-making performance is predicted to
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improve between zero and the point at which human information-processing capac-
ity is reached. Beyond this point, the decision maker is provided with more informa-
tion than he or she is able to process. This state is called information overload (e.g.,
Eppler and Mengis 2004; Roetzel 2019).

Decision makers face a trade-off when receiving more unequivocal information,
i.e., information that supports the best decision alternative: On the one hand, this
information reduces ambiguity in the decision situation as it makes the decision
situation more clear, consequently increasing decision-making performance. On the
other hand, the processing of more information demands a higher cognitive capac-
ity, and decision-making performance is negatively affected by cognitive load. In
line with this trade-off, research about information overload indicates that, beyond
a certain point, additional information leads to a reduction in decision-making per-
formance (e.g., Driver et al. 1998; Schroder et al. 1967; Roetzel and Fehrenbacher
2019).

2.3 Information load in the negative-feedback condition

A central prerequisite for individuals’ development of self-justification is that they
face negative feedback. Existing research on escalation of commitment has been
inconsistent regarding the number of information cues used for negative feedback.
Table 1 provides an overview of the different numbers of information cues used.
While existing research has investigated information-searching behavior (e.g.,
Schultze et al. 2012) and how decision makers ignore information that does not con-
firm their prior actions (e.g., Conlon and Parks 1987; Sleesman et al. 2012; Staw
1981), it has not considered the set of information provided (i.e., the information
load).

Building on the concept of information overload and on self-justification theory,
we would expect information load to have several effects in escalation situations.
First, applying the argument that information load has an inverse U-shaped effect on
decision-making performance regarding an escalation situation with negative feed-
back, we would expect that information load has a U-shaped effect on the allocation
of resources to a losing course of action. In this situation, the allocation of more
resources is associated with lower decision-making performance.

Providing more information is reported to reduce ambiguity, which can reinforce
the poor prospects for allocating additional resources to a losing course of action
(e.g., Bowen 1987) and consequently reduce the allocation of additional resources.
At some point cognitive load overweighs this effect and more additional resources
are committed to the losing course of action.

At the same time, an increasing load of negative information might increase the
signal of poor performance in the chosen course of action so that cognitive disso-
nance emerges and may exacerbate the decision makers’ tendency to justify them-
selves (Sleesman et al. 2012; Staw 1976, 1981). As self-justification increases, we
would expect decision makers to commit more resources to the losing course of
action to maintain a positive self-image.
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Given this we suggest that decision makers reduce their escalating tendency
with an increasing load of negative information up to a certain level of infor-
mation load because ambiguity is reduced. Beyond this point, providing even
more negative information might increase the escalation tendency for two rea-
sons. First, cognitive load increases. Second, growing evidence of having cho-
sen wrongly increases cognitive dissonance, thus fortifying the decision maker’s
urge to protect his or her positive self-image by justifying prior decisions. For
these reasons we propose a U-shaped relationship:

H1 When facing negative feedback, increasing information load reduces the esca-
lation of commitment up to a certain point and increases the escalation of
commitment from that point on

In relation to cognitive dissonance we expect that providing more negative
information (information load) influences self-justification and that informa-
tion load and self-justification interact in their effect on decision-making per-
formance. However, due to the expectation that nonlinearities are involved in
this interaction, we do not formulate a hypothesis but confine ourselves to the
following research question:

RQ1 When facing negative feedback, how do information load and self-justifica-
tion interact in influencing escalation of commitment?

2.4 Information load in the positive-feedback condition

In the positive-feedback condition, decision makers only receive confirmatory
information, indicating success of the initial investment supporting the alloca-
tion of further resources to this investment. Consequently, the information pro-
vided does not provide grounds for cognitive dissonance and self-justification.
In the positive-feedback condition, we build our expectation only on the infor-
mation overload mechanism. According to the inverse U-shaped relationship
between information load and decision-making performance (e.g., Eppler and
Mengis 2004; Roetzel 2019) we would expect an inverse U-shaped relationship
between information load and the allocation of resources. In the positive-feed-
back condition, in contrast to the negative-feedback condition, the allocation of
more resources is associated with a higher decision-making performance.

H2 When facing positive feedback, increasing information load increases the
resources allocated to a promising course of action up to a certain point and

decreases them from that point on

To sum up, we suggest that information load might affect decision-making
performance both in negative feedback situations regarding (dis-)investment
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decisions (H1, RQ1) and in positive feedback situations regarding investment
decisions (H2).

3 Research design and methods
3.1 Design

We have drawn on the seminal design of Staw (1976) and his two-option case. We
have used the same values for accounting information and the same experimental
procedure. Following the recommendations of Tsang and Kwang (1999), we have
extended the measurement and analysis and designed this study with a different
population as a “generalization and extension” (Tsang and Kwang 1999, Fig. 1).

Our experiment consists of a 2 (consequence of initial decision: positive feed-
back/positive accounting information vs. negative feedback/negative account-
ing information) X 4 (information load: 2, 4, 8, and 12 KPIs) between-subjects
design. All treatments are manipulated across the participants. The participants
are randomly assigned to one of the between-subjects conditions. The escalation
of commitment is characterized by situations with negative feedback (negative
accounting information) only. In the positive-feedback condition, participants
only receive positive accounting information.

This study uses four levels of information load: 2, 4, 8, and 12 KPIs. Drawing on
Simnet (1996), we use increasing information load levels by increasing the num-
ber of accounting KPIs. Following Chewning and Harrell (1990), we use financial
ratios as decision cues. The original case, developed by Staw (1976), consisted of 2
KPIs over 8 business years, implying a very low level of information load. Simnet’s
(1996) study uses 4 KPIs as baseline case and 10 KPIs to investigate information
overload. Chewning and Harrell (1990) use multiples of 2 KPIs to design their load
treatment (4 KPIs, 6 KPIs, and 8 KPIs). We have chosen to use multiples of 4 KPIs,
because 4 KPIs is an often-used quantity in many of the extant studies on escalation
of commitment (Table 1). Thus, we add multiples of four (8 KPIs, 12 KPIs) to the
original setting (2 KPIs) and our baseline case (4 KPIs): The highest information
load in the 12 KPIs group indicates that participants are faced with 12 KPIs for 8
business years, i.e., 96 numbers. This process allows us to cover the range of the
number of information cues used in previous studies (Table 1) and to extend this
range slightly.

Like existing studies, we do not randomize the order of KPIs (Chewning and
Harrell 1990; Simnet 1996). We make this decision because a randomization would
interfere with the content-related structure of the KPIs in this setting. Table 7 in
Appendix A shows the four treatment groups regarding information load. The group
“2 KPI” receives accounting information on earnings and sales. Group “4 KPI”
receives the information of the group “2 KPI” plus EBTA (earnings before taxes and
amortization) and EBSA (earnings before interest and tax/sales), drawn from Simnet
(1996). In this way the KPIs are linked in content and build on one another.

We select the additional KPIs used by Simnet (1996). These ratios are based on
the financial indicators used by Staw (1976), which are earnings and sales. The data
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that we use in the reports are identical to those used in Staw’s Adams & Smith Com-
pany case. The only change that we make is to relate the compound KPIs to the
financial indicators used by Staw (1976) (i.e., earnings and sales); all other com-
ponents of the KPIs (e.g., assets, liabilities) are held constant. Following existing
research, we do not establish financial objectives for the participants (Bazerman
et al. 1982; Schulz and Cheng 2002; Staw 1976). Appendix A displays the KPIs that
we use and shows how they are assigned to the different experimental groups. The
use of KPIs avoids positive or negative framing of information, which can affect
decision making in escalation situations (e.g., Fehrenbacher et al. 2018; Sharp and
Salter 1997).

We use unequivocal information, i.e., in the negative feedback condition, all
KPIs suggest not investing additional resources in the initially chosen investment
project, whereas in the positive feedback condition, all KPIs suggest investing addi-
tional resources in the initially chosen investment project. In this way we reduce
uncertainty as far as possible within the information set regarding the performance
of the investment (Bragger et al. 1998). In doing this we follow existing research on
escalation of commitment as we design a situation in which not investing additional
resources (or, depending on the setup, disinvesting) is economically rational (e.g.,
Staw 1976; Schulz and Cheng 2002). We do manipulate the quantity of informa-
tion, but we do not manipulate the information content in relation to the suggested
decision by mixing KPIs with parameters that suggest discontinuing and KPIs with
parameters that suggest continuing the initially chosen investment project (unequiv-
ocal negative or positive feedback).! We do not vary parameters of additional ele-
ments (e.g., total assets) so differences in the financial ratios are driven by differ-
ences in Staw’s (1976) original KPIs sales and earnings only.

3.2 Procedure

We draw our procedure from Staw’s (1976) Adams & Smith case with two exten-
sions. First, the original case of Staw (1976) is represented in our “2 KPI” treatment
condition, which is an exact replication for both the positive- and negative-feedback
conditions. We extend this basic condition by increasing the accounting information
provided to participants. The accounting information report uses 2, 4, 8 or 12 KPIs
and displays either generally stable positive economic development for the chosen
division (positive feedback) or losses (negative feedback). Following the receipt of
feedback, the participants are asked to decide how to allocate an additional €20 mil-
lion between continuation of the original funding (i.e., the initially chosen business
division) and funding of the other business division. By comparing the additional
amounts invested in the initially chosen course in the positive and negative-feed-
back conditions we can detect the degree to which a decision maker escalates his/her

! However, the information content varies between the 2, 4, 8 and 12 KPI conditions in the sense that
additional parameters, such as shareholder equity and total assets, are required to calculate the additional
KPIs. This is in line with extant approaches to vary information load (see Sect. 3.1).
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commitment (Sleesman et al. 2012; Staw 1976). Second, we extend the number of
questions in the post-experimental questionnaire.

All participants are given the history of a hypothetical company, Adams & Smith,
Inc., which is divided into two divisions: consumer and industrial products. To avoid
participants’ preference for one of the two divisions, the accounting data for the two
divisions are economically the same. This study uses the described setting to model
free choice that results in personal responsibility.

The task consists of two parts. The first part outlines an initial €10 million of
R&D funding to promote one of the two divisions, which can then use the fund-
ing at will. We provide the participants with accounting information regarding the
performance of the two divisions for the past eight-year period (2006-2013). All
of the participants are responsible for the initial funding decision and, accordingly,
for independently deciding which of the two product divisions should receive the
funding.

Previous research has provided sufficient empirical evidence demonstrating the
effect of the responsibility for the initial decision on the tendency to escalate com-
mitment (Bazerman et al. 1982; Schulz and Cheng 2002; Staw 1976). Given this we
do not use the effect of responsibility as a treatment in this scenario. Rather, we use
it as an experimental setting (all the participants determine both the initial and sub-
sequent allocation of resources). To control for responsibility, we draw on Whyte’s
(1991) approach to measure the participants’ self-reported degree of responsibility
for the initial funding and the resulting feedback, using a post-experimental ques-
tionnaire applying an 11-point Likert scale (Bazerman et al. 1982; Whyte 1991).
"Responsibility” is assessed using the following question: "To what extent do
you feel responsible for the future development of the product division that you
selected?" (0, not at all; 10, very much).

In the second part of the task, the participants receive either positive or negative
feedback regarding the outcome of the initial funding at a point described as three
years after the initial resource allocation decision.

Finally, the participants complete a second questionnaire that also applies an
11-point Likert scale. "Self-justification" (manipulation check) is assessed using the
following question: "To what extent do you feel the need to justify your initial deci-
sion?" (0,not at all; 10, very strong). Subsequently, the participants are asked to jus-
tify their funding decisions briefly. In addition, we ask the participants to indicate
how many KPIs they used for their decision making to analyze their information
selection behaviors (Schultze et al. 2012). We provide a full list of KPIs depending
on their information load condition (2, 4, 8, 12 KPIs), and the participants are asked
to check the KPIs that they used for their decision making (“Please mark with an ‘x’
where applicable”). This step concludes the experiment.

3.3 Participants
We conducted our experiment at a large university. Two hundred and twenty-eight

undergraduate and graduate students volunteered to participate. Nine subjects were
excluded because of missing information or incomplete questionnaires. We also
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excluded 18 subjects because they wanted to invest more than the allowed maxi-
mum, and we were uncertain whether these participants understood the experi-
ment sufficiently. Thus, our final sample consisted of 201 participants. The mean
age was 22.43 years (SD=3.28), and 74 of the participants were female. None of
the participants reported having previously participated in a similar study. Elliot
et al. (2007) suggest that using students as a proxy is a valid methodological choice.
The authors recommend using caution when studying first-year students; no first-
year student participated in our study. Furthermore, existing accounting and man-
agement research has indicated that students are justifiable surrogates for managers
in decision making or judgment research (Cheng et al. 2003; Clinton 1999; Elliot
et al. 2007). In an experiment by List and Mason (2011), CEOs reacted similarly to
students in an economic task. Their results indicated that representations of a typi-
cal subject are quite similar for CEOs and students. This study used a case that did
not require extensive experience to reach a conclusion regarding which decision is
economically rational. Following existing studies; the participants were not paid for
participation (Table 1).

3.4 Variables

In this subsection, we describe the variables used in our analysis. We use Alloca-
tion of Resources as our dependent variable (DV). Information Load, Type of Feed-
back, and Self-Justification are used as independent variables (IV). We also use con-
trol variables (CV) such as Age, Gender, and Responsibility In the following, we
describe how we measured the variables:

Information Load (IV): This variable is the number of KPIs provided to partici-
pants and ranges from 2 to 12 in the four treatment conditions (2 KPI, 4 KPI, 8 KPI,
and 12 KPI) (see Sect. 3.1).

Allocation of Resources (DV): This is the dependent variable and its value rep-
resents what participants allocate to the initially chosen division and our proxy
for escalation of commitment. The scale is from 0 (=no additional allocation of
resources) to 20 (=all available budget).

Self-Justification (IV): This variable is a self-reported measure of a participants’
self-justification tendency in the post-experimental questionnaire (Measurement:
To what extent do you feel the need to justify your initial decision?" (0,not at all;
10, very strong)). This measure is based on Staw (1976).

Type of Feedback (IV): We coded 1 for negative feedback and O for positive
feedback.

KPI used (IV): This variable is an ex post self-reported measure of a participants’
use of provided KPIs. The scale is from O (=no KPI used) to the respective maxi-
mum of the relevant group (e.g., 2 in the “2 KPI” group).

Responsibility (CV): Our responsibility measure is drawn from Whyte’s
(1991) approach and assessed using the following question: "To what extent do
you feel responsible for the future development of the product division that you
selected?" (O =not at all; 10 =very much).

Age (CV): We asked for the participants’ age in years.
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Table2 Summary statistics

Information load

2 KPI 4 KPI 8 KPI 12 KPI
Type of feedback
Positive feedback
Mean 6.600 8.296 11.361 11.750
Standard devia- 6.210 5.830 5.015 4.983
tion
Median 5 10 12 12
Percentile 25 0 5 6 8
Percentile 75 15 15 15 15
Negative feedback
Mean 13.815 11.286 11.045 12.524
Standard devia- 5.204 5.062 4.695 5.501
tion
Median 15 10 10 11
Percentile 25 10 8 7 10
Percentile 75 20 15 15 15

Gender (CV): We asked for the participants’ gender. We coded 1 for female, O for
male.

4 Results
4.1 Manipulation checks and descriptive statistics

We first tested for successful randomization of the participants across cells.
The Kruskal-Wallis H test indicates successful randomization across cells
(H(3)>=0.233, p>0.10). Because all the participants are responsible for the initial
decision, we control for whether the participants feel responsible.

In relation to escalation of commitment, our results align with self-justification the-
ory which predicts the participants who report feeling responsible for their initial deci-
sion show a stronger tendency to justify their behavior than participants who do not feel
such a responsibility. Following Whyte (1991), we analyze the influence of the partici-
pants’ reported feelings of responsibility for the first decision. The mean level of respon-
sibility is 7.78 (S.D.=2.229) on an 11-point Likert scale. We use the one-sample t test
to investigate whether the mean deviates from the scale medium of 5 (t(200)=17.262,
p<0.001), indicating that the participants felt a high level of responsibility.

2 We report the results following APA (American Psychological Association) style, i.e., H(3)=0.233
describes that a Kruskal-Wallis H test with 3 degrees of freedom (df=n-1) has a chi-square value of
0.233, which is not significant (p > 0.10).

@ Springer



770 P. G. Roetzel et al.

We also check whether our negative-feedback condition indicates a higher
level of responsibility compared to the positive-feedback condition. A compari-
son of means shows that, when facing negative feedback, participants feel more
responsible (M =8.16, S.D.=1.904) than they do when facing positive feedback
M=17.41, S.D.=2.557; t(200)=2.369, p<0.05). We verified this result using the
Mann—Whitney U test (U=4129, p=0.023, r=0.16) and the Kruskal-Wallis H
test (H(1)=5.151, p<0.05). Both tests indicated a significant difference. Addition-
ally, we check whether responsibility differs between information load conditions.
We use the Kruskal-Wallis H test and find no significant difference (H(3)=0.980,
p=0.806).

In relation to information load, we checked whether the participants used the
KPIs provided. We find that the participants used the additional KPIs provided
(B=0.486, p<0.001). The Kruskal-Wallis H test shows that we find different uses
of KPIs across cells (H(8)=60.290, p<0.001).

In relation to investment behavior, Table 2 shows that, in the negative-feedback
condition, the allocation of resources to the initially chosen business division (esca-
lation tendency) decreases from the 2 KPI condition over the 4-KPI condition to the
8-KPI condition and then rebounds in the 12-KPI condition. In the positive-feed-
back condition, the allocation of resources to the initially chosen business division
continuously increases with the number of KPIs over the four conditions. Table 3
provides the results of the independent samples test, which indicate different behav-
ior in negative and positive feedback situations.

4.2 Effect of information load in a negative feedback situation

We checked for the theoretical mechanism regarding the effect of self-justification
on the allocation of resources, i.e., the escalation of commitment. When we analyze
whether the negative or positive feedback that the participants receive after their ini-
tial funding decision influences the amount of resources that they allocate in the
second part of the experiment we find that the participants who are given negative
accounting information (negative feedback M =12.22) allocate more resources than
those who are given positive accounting information (positive feedback M =10.70;
t(201)=1.915, p<0.05, d=1.52), in line with existing research (Schulz and

Table 3 Independent samples test

Type of feedback t df Sig. (2-tailed) Mean difference Std. error
difference

Allocation of resources (negative +pos- — 0.428 81.989 0.670 —0.497 1.161
itive feedback)

Allocation of resources (negative 1.935 47 0.059 2.769 1.431
feedback)

Allocation of resources (positive —-3.124 54 0.003 —4.761 1.524
feedback)

This table reports the results for independent t-tests. We checked equality of variances with Levene’s test
and report the corresponding results (with corrected df). Allocation of Resources describes the amount of
resources participants provide to the chosen investment project (ranges from 0 to 20)
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Table4 ANOVA results

Source Type III sum of df Mean Square F Sig
squares
Information load 154.056 3 51.352 1.824 0.144
Type of feedback 343.838 1 343.838 12.216 0.001
Information load X type  397.014 3 132.338 4.702 0.003
of feedback
Error 5432.466 193 28.147

This table reports the ANOVA for the effect of information load and type of feedback on allocation of
resources. Information Load describes the number of KPIs provided to participants (ranges from 2 to
12 in the four treatment conditions (2 KPI, 4 KPI, 8 KPI, 12 KPI)). Type of Feedback is coded 0 in the
positive-feedback condition and 1 in the negative-feedback condition

Type of Feedback
Positive Feedback
207 —— Negative Feedback
"
3 15
5 13815
a
@
14
e
o
c -
o 10
®
o
o i
2 L
6,600
5
0 T T T T
2KPI 4 KPI 8 KPI 12 KPI

Information Load

Fig. 1 Effect of different information load levels under negative and positive feedback

Cheng 2002; Sleesman et al. 2012; Staw 1976). We verified this result using the
Mann—Whitney U test (U=3922, p<0.01, r=0.20) and the Kruskal-Wallis H test
(H(1)=7.633, p<0.01). Both tests indicate a significant difference.

HI predicts that, when facing negative feedback, increasing the information pro-
vided reduces the escalation of commitment up to a certain point.
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Fig.2 Allocation of resources with low and high self-justification in the negative-feedback condition

Planned polynomial contrasts indicate a significant quadratic relationship between
information load and escalation behavior (contrast estimate =2.004 vs. hypothesized
value=0, S.D.=1.042, p=0.058).

Drawing on Shields (1983), we calculated a regression to check for the U-shaped
relationship. An ordinary least squares (OLS) regression with allocation of resources
as the dependent variable and squared KPIs as the independent variable shows a
significant U-shaped relationship (= — 0.112, p<0.01, F=3.314, p<0.10). We
also checked whether other functional forms of the relationship between allocation
of resources and information load might represent the relationship. Neither a linear
OLS regression (F=0.476, p=0.492) nor a cubic regression (F=1.594, p=0.196)
revealed a significant result. Thus, H1 is supported.

We conduct analysis of variance (ANOVA) to test for an interaction effect
between the type of feedback and the information load. A 2 (consequence of initial
decision: positive feedback/positive accounting information vs. negative feedback/
negative accounting information) X 4 (information load: 2, 4, 8, 12 KPIs) ANOVA
reveals a positive and significant interaction between the type of feedback and the
information load (Table 4). Figure 1 shows the results.
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Information Load

Fig.3 Allocation of resources with low and high self-justification in the positive-feedback condition

Our findings indicate that, in the negative-feedback condition with 2, 4, and 8
KPIs, more information reduces the escalation tendency. If even more information
is provided (12 KPI condition), we find that the escalation tendency increases again.

Research question RQ1 asks how information load and self-justification interact
in influencing escalation of commitment when facing negative feedback. We expect
that nonlinearities are involved in the interaction between information load and self-
justification. RQ1 focuses on the negative-feedback condition as we do not expect
self-justification to play a relevant role in the positive-feedback condition. Nonethe-
less, we include the positive-feedback condition in the following analysis for reasons
of comparison.

We use a median split discussed in the recent literature (e.g., lacobucci et al.
2015). We split the sample into two approximately equal groups (low/high self-
justification) and add the median participants to the lower self-justification group
(Iacobucci et al. 2015). Table 5 shows summary statistics regarding the two groups
of self-justification. It is striking that we observe a broad range of values for self-
justification in the positive-feedback condition.
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Figures 2 and 3 show the allocation of resources with low and high self-justifi-
cation of participants under different information load conditions for the negative-
feedback and the positive-feedback condition respectively. Our results indicate that
the type of feedback affects self-justification. In the positive-feedback condition, we
find increasing levels of allocation of resources in the high-self-justification group
when information load increases. We check for differences between the low and high
self-justification groups in the negative-feedback condition using the Mann—Whit-
ney U test (U=1149.5, p=0.737) and the Kruskal-Wallis H test (H(1)=0.113,
p=0.737). Both tests indicate that there is no significant difference between groups
in the negative-feedback condition. Moreover, we check for differences between the
low and high self-justification groups in the positive-feedback condition using the
Mann—Whitney U test (U=2847.5, p<0.01, r=0.29) and the Kruskal-Wallis H test
(H(1)=5.769, p<0.01). Both tests indicate a significant difference between groups.

We used a moderated mediation model drawing from Hayes (2015) to calculate
possible interactions between information load and self-justification. We used infor-
mation load (i.e., KPI) as the independent variable, self-justification as the mediator,
allocation of resources as the dependent variable and type of feedback as the mod-
erator of the three relationships in the mediation model.

Table 6 shows the results of the moderated mediation model. We find that
self-justification is affected by type of feedback, as expected. Furthermore,
although we do not find a direct effect of information load on self-justification,
we find a negative and significant interaction between information load and self-
justification. In a detailed conditional effects analysis of the focal predictor at
values of the moderator, we find that this effect occurs in negative-feedback
cases only (w=— 0.139, p<0.05, 95% CI=[- 0.258; — 0.020]), while there is
no effect in positive feedback cases. This indicates that information load reduces
self-justification in some manner.

In relation to the additive effect of both variables on allocation of resources,
we find that both information load and self-justification increase allocation of
resources next to the effect of negative feedback. Our results reveal two signifi-
cant interactions. First, we find a negative moderation of the type of feedback on
the relationship between information load and allocation of resources, indicating
that negative feedback reduces the participants’ tendency to invest more with
increasing information load. Second, our results show that there is a negative
and significant moderation of type of feedback on the relationship between self-
justification and allocation of resources, indicating that, in a model with infor-
mation load, self-justification has no consistent increasing effect on allocation of
resources in escalation situations.

4.3 Effect of information load in a positive feedback situation

Hypothesis H2 predicts that, with the participant facing positive feedback,
increasing information load positively affects the resources allocated to a promis-
ing course of action up to a certain point and decreases from that point on. The
ANOVA in Table 4 has already shown that there is a significant interaction effect
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between the type of feedback and the information load. Also, in the previous sec-
tion, we discussed the interaction of information overload and self-justification
also for the positive feedback situation. Those outcomes did not examine the
functional form of the relationship between information overload and allocation
of resources in the positive feedback situation. For that analysis we undertook
a procedure similar to that of Shields (1983). We calculated a quadratic OLS
regression with allocation of resources as the dependent variable and both a
squared information load and a linear information load (i.e., KPI) as independent
variables. The OLS regression is significant (F=7.163, p<0.01), but we find that
the quadratic term is not significant (B =0.066, p=0.203), while the linear term is
significant (8 =0.889, p<0.05). Hence, H2 is not supported. Figure 1 in the pre-
vious section already suggested this finding.

In the case of positive feedback, we find that increasing the information load
leads to higher investments (F(1, 101)=12.601, p<0.001, R?*=0.102, std. f=0.333,
p<0.05).

An unexpected result was that the relationship is not quadratic but linear. To
check for a linear relationship, we calculate an OLS regression with allocation of
resources as the dependent variable and a linear information load as the independent
variable. This OLS regression is highly significant (F=12.601, p<0.01), and the
coefficient is positive and significant (8=0.547, p<0.01).

5 Discussion and conclusions

Our main analysis synthesizes existing escalation research (e.g., Sleesman et al.
2012, 2018) with information overload (e.g., Eppler and Mengis 2004, Roetzel
2019) and shows that, when decision makers face negative feedback, a higher infor-
mation load mitigates the escalation tendency up to a certain point. Beyond this
point, more information increases the escalation tendency. The finding of a signifi-
cant interaction between the type of feedback and the information load extends our
knowledge about the role of information processing in decision making in escalation
situations. Furthermore, we find that the type of feedback affects self-justification,
and we find a negative and significant interaction between information load and self-
justification in negative-feedback cases.

Our study contributes to a major stream of research on escalation of commit-
ment research (e.g., Sleesman et al. 2012, 2018) by showing that the quantity of
provided information is relevant in both escalation-related decision making with
negative feedback and in the positive-feedback condition. This fills a gap in exist-
ing research which has an omission regarding the role of information load in the
decision-making process. This gap in earlier studies has been the result of their con-
centration on information search and selection (e.g., Schultze et al. 2012), as well as
on distraction by incoherent information (e.g., Denison 2009; Schultze et al. 2012),
and on ignoring information (Conlon and Parks 1987; Staw 1981). The main find-
ing of our study indicates that existing escalation of commitment research might be
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biased by the use of different levels of information load without checking for infor-
mation (over-)load issues. In particular, studies examining the escalation of commit-
ment with a high quantity of information provided might be viewed in a different
light. Based on our findings we suggest that further studies should check for both
self-justification and information load when utilizing high levels of information load
in experiments investigating the escalation of commitment (e.g., Kadous and Sedor
2004; Kanodia et al. 1989; Schulz and Cheng 2002).

In positive-feedback cases we do not find the expected inverse U-shaped rela-
tionship. Instead we find that a higher information load encourages decision mak-
ers to continue the promising course of action. A possible explanation for this find-
ing could be that the cognitive load induced by confirmatory information might be
lower than the cognitive load induced by information that contradicts the advanta-
geousness of the initial investment. Consequently, the participants might not be in
an overload condition with positive feedback consisting of 12 KPIs. This could be
investigated by replicating our study with a widened range of the number of KPIs.

Our results have implications for the design of effective management information
systems and management controls regarding continuation or discontinuation of exist-
ing investment projects. Our findings indicate that, within the range of number of
KPIs investigated, more comprehensive management reports are beneficial in posi-
tive investment courses. Additional positive information encourages individuals to
invest more in a good performing course of action. In this case, we find no indications
of information overload on decision-making performance. Management controls that
involve a higher information load seem to be unproblematic from that perspective.

In contrast, when an investment performs poorly, additional information might
reduce decision-making performance considerably from a certain level on. Hence,
in negative-feedback situations, management reports should not be too extensive but
restrict the use of KPIs to the medium range (in our study: 4 to 8 KPIs). When design-
ing management controls and other mechanisms to de-escalate, the information load
entailed by these mechanisms should not be too high. In the case that managers self-
select reporting elements, restrictive measures should be taken to prevent them from
overloading themselves with KPIs. Ideally, the information load of reports should
vary between positive- and negative-feedback situations, e.g., by using different report
schemes. If this kind of tailoring to the situation is not possible or too costly, a trade-
off must be made between using too many KPIs in negative-feedback situations and
not enough KPIs in positive-feedback situations. In the negative-feedback condition,
the level of self-justification does not seem to play a major role for the allocation of
resources; thus, our findings suggest, that the focus should be more on optimizing infor-
mation load.

The results of this study have some limitations and suggest several avenues for
future research. First, the theoretical model that we use to analyze the escalation of
commitment and information load can also be applied to other escalation situations.
Our finding that information load suppresses the escalating commitment allows us
to view previous studies of the psychological mechanisms underlying the phenom-
enon of escalation in a different light. While self-justification is one mechanism
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explaining the escalation of commitment, there are other theoretical approaches,
such as prospect theory (Whyte 1991). Further research should explore other mecha-
nisms of escalation of commitment, e.g., those drawn from prospect theory. Sec-
ond, we used simple decision scenarios and samples that exclusively consisted of
students. While studies have shown students to be justifiable surrogates for man-
agers in decision making (Cheng et al. 2003; Clinton 1999; Elliot et al. 2007), we
would expect that more experienced decision makers would be able to process a
larger number of KPIs and thus that the optimal number of KPIs is larger than that
for students. At the same time, we would not expect the U-shaped effect to be altered
qualitatively. Further research might replicate and extend our experiment with more
experienced participants, such as project managers, or might conduct field studies.

Third, in line with the extant literature (e.g., Chewning and Harrell 1990; Sim-
net 1996), we do not address the decision usefulness of additional information. For
example, the first two KPIs provided are absolute KPIs, and the third and the fourth
KPT are relative KPIs that might be perceived differently by participants. Moreover,
we did not use a process measure to identify how participants concentrate on the
additional information and to assess their cognitive load. In our setting, eye track-
ing could be used to indicate content use and cognitive load. We encourage further
research to use such process measures. To avoid possible effects of different KPI
content, we could have randomized the assignment of different KPIs to the 2, 4, 8
and 12 KPI conditions by accepting the rise of content-related issues instead (e.g.,
in the “2 KPI” condition, participants might receive CASALES (current assets/
sales) and WCSLS (working capital/sales) instead of earnings and sales). We do
not randomize our KPIs provided to be comparable to the experiment of Simnet
(1990). Consequently, we cannot exclude a potential bias depending on the KPIs
assigned to the conditions, even if all KPIs point in the same direction.

Fourth and related to the previous limitation, we used correlated information
in our experiments. Future studies should investigate the extent to which the
correlation or noncorrelation of information might reduce or intensify bias in
escalating situations. Finally, we used retrospective KPIs. Previous research has
indicated that decision makers evaluate retrospective and prospective informa-
tion differently (e.g., Conlon and Parks 1987; Schultze et al. 2012). We argue
that testing the effect of prospective information on decision-makers’ choices is
a promising avenue for future research.
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Appendix A

See Table 7.

Table 7 Group design
Information load 2 KPI 4 KPI 8 KPI 12 KPI

EARNINGS X X
SALES X

EBTA (earnings before taxes and amortization)

KoHX X

EBSA (earnings before interest and tax/sales)
EATA (earnings after interest and tax/total assets)
SLSNTWT (sales/shareholder equity)

SLSTA (sales/total assets)

SLSAR (sales/accounts receivable)

CASALES (current assets/sales)

TIE (earnings before interest and tax/interest)

XK X X X X X X

EASF (earnings after interest and tax/shareholder equity)
WCSLS (working capital/sales)

T e o T B o T

Appendix B: Experimental procedure

Dear participants,

We appreciate very much that you are supporting our study!

The study is an economic case study. Based on authentic economic situations, an
investment problem is simulated. The name of the company in this study (“Adam &
Smith, Inc.”) is fictitious. The simulation is designed such that it can also be worked
by persons without previous knowledge of the presented case.

Over the course of the study, you will make investment decisions. Your decisions
affect the development and the balance-sheets of “Adam & Smith”.

To improve the comparability, all amounts of money (e.g., on the balance sheets)
are given in euros.

All of the information given by you is anonymous; no information is collected
that could allow for identifying you personally.

Age years old
Gender :of om
Subject of studies :

Study semester

.o
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This exercise is concerned with managerial decision making. You are asked to
play the role of the Financial Vice President of “Adams and Smith, Inc.”. Your task
is to make a series of decisions concerning the investment of organizational funds.

You will be asked to make a series of funding decisions in the case. There is
ample information contained in the case to make a high-quality decision. After the
decision, you will receive feedback about the degree of success or failure of your
decision.

(Only when the experiment is conducted via computer/online): This feedback is
based on a complex computer simulation of the situation described in the case and
considers a wide variety of information: sales and earnings figures; the economic
conditions prevailing at the time; competition in the industry; and relationships
between the principal actors in the case, to name a few.

Successful managerial decision making requires knowing what information to
attend to and how to interpret it correctly.

In 2009, the profitability of Adam and Smith, Inc., is decreasing. The company’s
Board of Directors has concluded that €10 million of additional R&D funds should
be made available to its major operating divisions; however, for now, the extra fund-
ing should be invested in only one of the corporation’s two largest divisions. “Con-
sumer Products” or “Industrial Products”.

The “Consumer Products” division focuses on private customers (e.g., fridge-
freezer and other white goods). The products are known for their high-quality level and
ease of operation. The “Industrial Products” division has a strong competitive position
in fast food equipment and focuses on large equipment for commercial kitchens.

You are asked to make the financial investment decision based on the potential
benefit that R&D funding would have on the following accounting information of
the divisions.

For example: 4 KPI Case.

Consumer products Industrial products

Fiscal Sales Earn- EBITA EBITA/ Fiscal Sales Earn- EBITA EBITA/

year ings Sales year ings Sales
[in Mio [in Mio [in Mio [in Mio [in Mio [in Mio
€] €] €] €] €] €]

2000 624.00 14.42 17.304 0.028 2000 670.00 15.31 18.372 0.027
2001 626.00 10.27 12.324 0.020 2001 663.00 10.92 13.104 0.020
2002 649.00 8.65 10.380 0.016 2002 689.00 11.06 13.272 0.019
2003 681.00 8.46 10.152 0.015 2003 711.00 10.44 12.528 0.018
2004 674.00 4.19 5.028 0.007 2004 724.00 9.04 10.848 0.015
2005 702.00 5.35 6.420 0.009 2005 735.00 6.38 7.656 0.010
2006 717.00  3.92 4.704 0.007 2006 748.00 5.42 6.504 0.009
2007 741.00 4.66 5.592 0.008 2007 756.00 3.09 3.708 0.005
2008 765.00 2.48 2976 0.004 2008 784.00 3.26 3912 0.005
2009 770.00 -0.12 -0.144 0.000 2009 788.00 -0.81 -0972 -0.001
2010 769.00 -0.63 -0.756 -0.001 2010 791.00 -0.80 -0.960 -0.001
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YOU are asked to allocate €10 million of R&D funding to promote one of the two
divisions, which can use the funding at will.

Which division receives the €10 million of R&D funding?
Consumer Products o
Industrial Products o

Kindly let us know more about your decision:

To what extent do you feel responsible for the future development of the division of

products that you selected?

mi o o o o o o o o mi mi
0 1 2 3 4 5 6 7 8 9 10
not at all very much

To what extent do you feel the need to justify your initial decision?

u] o u] o o o o o o m] o
0 1 2 3 4 5 6 7 8 9 10
not at all very strong

Now, the second part begins:

Please open the envelope labeled “Industrial Products” when you have allocated €10

million to that division.

Please open the envelope labeled “Consumer Products” when you have allocated €10

million to that division.

Look at the following accounting information.
(Here, participants obtain positive/negative feedback about their initial decisions,
e.g., 4 KPI).
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Participant chose “Consumer Products” and faced negative feedback

Consumer products Industrial products

Fiscal Sales Earn- EBITA EBITA/ Fiscal Sales Earn- EBITA EBITA/

year ings Sales year ings Sales
[in Mio [inMio [in Mio [in Mio [in Mio [in Mio
€] €] €] €] €] €]
2011 771 -1.12 —1344 -0.002 2011 818 0.02 0.024 0.000
2012 774 -196 —2352 -0.003 2012 829 -0.09 -0.108 0.000
2013 762 —3.87 —4.644 -0.006 2013 827 -0.23 -0.276 0.000
2014 778 —-3.83 —-459% -0.006 2014 846 0.06 0.072 0.000
2015 783 —-4.16 —4992 -0.006 2015 910 1.28 1.536 0.002
(est.) (est.)

EBITA earnings before interest, taxes and, amortization

Participant chose “Industrial Products” and faced negative feedback

Consumer products Industrial products

Fiscal Sales Earn- EBITA EBITA/ Fiscal Sales Earn- EBITA EBITA/

year ings sales year ings sales
[in Mio [in Mio [in Mio [in Mio [in Mio [in Mio
€] €] €] €] €] €]
2011 818 0.02 0.024 0.000 2011 771 —1.12 —-1344 -0.002
2012 829 —-0.09 -0.108 0.000 2012 774 —-196 —2352 -0.003
2013 827 -023 -0.276 0.000 2013 762 —-387 —4.644 -0.006
2014 846 0.06 0.072 0.000 2014 778 —383 —459 —0.006
2015 910 1.28 1.536 0.002 2015 783 —-4.16 —4992 -0.006
(est.) (est.)

EBITA earnings before interest, taxes and, amortization

Participant chose “Consumer Products” and faced positive feedback

Consumer products Industrial products

Fiscal Sales Earn- EBITA EBITA/ Fiscal Sales Earn- EBITA EBITA/

year ings sales year ings sales
[in Mio [in Mio [in Mio [in Mio [in Mio [in Mio
€] €] €] €] €] €]
2011 818 0.02 0.024 0.000 2011 771 -1.12  -1344 -0.002
2012 829 -0.09 -0.108 0.000 2012 774 -196 —-2352 -0.003
2013 827 -023 -0.276 0.000 2013 762 —-387 —4.644 -0.006
2014 846 0.06 0.072 0.000 2014 778 —-3.83 —-459 -0.006
2015 910 1.28 1.536 0.002 2015 783 —-4.16 —4992 -0.006
(est.) (est.)

EBITA earnings before interest, taxes and, amortization

Participant chose “Industrial Products” and faced positive feedback
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Consumer products Industrial products

Fiscal Sales Earn- EBITA EBITA/ Fiscal Sales Earn- EBITA EBITA/

year ings sales year ings sales
[in Mio [in Mio [in Mio [in Mio [in Mio [in Mio
€] €] €] €] €] €]
2011 771 -1.12 -1344 -0.002 2011 818 0.02 0.024 0.000
2012 774 -196 -2352 -0.003 2012 829 -0.09 -0.108 0.000
2013 762 —3.87 —4.644 -0.006 2013 827 -0.23 -0.276 0.000
2014 778 —-3.83 —-459 -0.006 2014 846 0.06 0.072 0.000
2015 783 —-4.16 —4992 -0.006 2015 910 1.28 1.536 0.002
(est.) (est.)

EBITA earnings before interest, taxes and, amortization

In 2015, the Board of Directors in fact created a general fund of €20 million for
R&D and other uses. As Financial Vice President, it is your responsibility to make
funding recommendations.

The Board wants to limit additional funds to one division for the first few years, so
you should decide how much should be allocated to the originally chosen division.

You can allocate any amount from €0 to €20 million to the previously chosen
division; any remaining funds would be retained for other uses.

Which amount should be allocated to the originally chosen division? (€0-€20 mil-
lion):

Here the experiment ends.

Thank you for taking the time to participate.
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