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The Effects of Sunk Cost and Project Completion
on Information Technology Project Escalation

Mark Keil, Duane P. Truex III, and Richard Mixon

Abstract—Information technology (IT) prejects can fail for a
variety of reasons and in some cases can result in considerable
financial losses for the organizations that undertake them. One
pattern of failure that has been observed but seldom studied is
the runaway project that seems to take on a life of its own. Prior
research has shown that such projects can exhibit characteristics
of the phenomenon known as escalating commitment to a failing
course of action. One explanation of escalation is the so-called
sunk cost effect which posits that decision-makers are unduly
influenced by resources that have already been spent and are
therefore more likely to continue pursuing a previously chosen
course of action. A competing explanation, labeled the completion
effect, holds that decision makers escalate their commitment as
they draw closer to finishing the project.’

In order to understand more about the relative effects of
sunk cost and project completion information, a role-playing
experiment was conducted in which business students were asked
to decide whether or not to continue funding an IT project given
uncertainty regarding the prospects for success. Three variables
were manipulated in the experiment: the level of sunk cost,
degree of project completion, and the presence or absence of
an alternative course of action. Results showed that subjects’
willingness to continue a project increased with the level of sunk
cost and the degree of project completion, but that subjects were
more apt to justify their continuation on the basis of sunk cost.
As theory would predict, the presence of an alternative course
of action had a moderating effect on the escalation that was
observed.

I. INTRODUCTION

UNAWAY information technology (IT) projects—those

that exhibit 2-3 fold (and higher) overruns in project
schedule and/or budget—represent a type of IT failure that
can cost firms millions of dollars. While such projects have
been frequently reported in the press [9], [31], [39], this
phenomenon has received relatively little attention from in-
formation systems researchers. The IT literature on software
project management suggests that significant cost and schedule
overruns occur quite often [3], [4], [10], [13], [15], [46]. How
can we explain them?

One possible explanation holds that cost and schedule
overruns result from a tendency among software developers
to underestimate the scope of software projects [10]. Other
possible explanations that have been offered include: Inade-
quate cost estimation models [13], [30], and failure to manage
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the risks associated with IT projects [5], [6], [21],-[27], [32],
[33], [41]. '

While all of these explanations have some merit, they
ignore certain psychological and political factors that may
be associated with many runaway IT projects. Recent studies
have suggested that these variables represent an important,
but understudied, dimension of runaway projects [28], [29],
[40]. Specifically, it has been suggested that some of these IT
projects may represent what can be described as escalating
commitment to a failing course of action [12]. Escalation has
been defined as continued commitment in the face of negative
information about prior resource allocations coupled with
“uncertainty surrounding the likelihood of goal attainment”
[12]. Project escalation can therefore be said to occur when
there is continued commitment and negative information.!

One explanation for escalating commitment is the so-called
sunk cost effect in which a decision maker is swayed by the
previous investment of resources. A competing explanation,
labeled the completion effect, holds that decision makers
escalate their commitment as they draw cleser to finishing
the project. This paper describes the results of an experiment
in which sunk cost and completion level were manipulated
jointly to determine their effect on subjects’ willingness to
continue an IT project.? A third variable, the availability of
an alternative course of action, was introduced as a means
of studying one strategy which has been proposed to reduc
project escalation. ' :

The remainder of the paper is organized into six sections:
First, we review the financial literature concerning sunk costs
along with earlier experiments exploring sunk cost effects. We
then present our research questions and hypotheses, followed
by the methodology used in the experiment. The results of the
experiment are then discussed followed by conclusions and
directions for future research. '

II. LITERATURE REVIEW

Contemporary financial theory suggests ‘that sunk costs
should not be considered when deciding whether to abandon
or continue a project. Rather, the decision should be based on
net present value or other measures of future cash flow streams
[11], [16], [20], [23], [35], [36]. Empirical evidence, however,
suggests that decision makers find it difficult to ignore sunk

! Escalation does not necessarily imply an increasing rate of investment
over time, but rather, refers to a growth in the cumulative amount of
resources invested over time. Thus escalation can be thought of as continued
commitment.

2 An earlier analysis of some of the data from this experiment was presented
and discussed in [29].
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costs [7], [17], [34], [44]. While one can debate whether this
so-called sunk cost effect represents a deviation from rational
decision-making, the important point is that the effect does
appear to exist and can be quite influential [43].

A. Empirical Evidence Regarding the Sunk Cost Effect

Arkes and Blumer [7] conducted ten separate experiments
designed to test the sunk cost effect in a wide variety of
decision contexts. Most of their experiments required the
subject to read a one-paragraph scenario and then make a
decision. One experiment, for example, involved an R&D
investment in a defense aerospace project. Based on the result
of this and other experiments, Arkes and Blumer concluded
that sunk costs can influence decision makers.

Further work by Garland and his colleagues [17]-[19]
investigated the same phenomenon. Garland and Newport [18]
studied the effects of absolute and relative sunk costs on the
decision to continue with a previously chosen course of action.
Using a latin square design, they investigated the effect of two
independent variables, absolute and relative sunk costs, on the
dependent variable which was subjects’ “probability of using
all of the remaining funds in a budget to complete some course
of action” [18, p. 55].

Absolute sunk costs were expressed as dollars expended in
relation to the total amount budgeted, whereas relative sunk
costs were expressed as the percentage of the total budget
already spent. Using two different levels of absolute sunk costs
and two different levels of relative sunk costs, four different
versions of each scenario were developed representing all
possible combinations of absolute and relative sunk costs. The
results suggested that “relative rather than absolute magnitude
of sunk costs had a significant impact on subjects’ reported
likelihood of committing additional funds to some action” [18].
These findings were judged to be consistent with a prospect
theory [25], [26], [45] interpretation of the sunk cost effect.

While the Garland and Newport study found strong evidence
of the sunk cost effect, their dependent measure was based on
the likelihood of committing @/l remaining funds in the budget,
an amount which varied across different treatment groups.
Because of this, the results obtained in their experiment may
have been due to a rational consideration of the cost required
to complete a project rather than to the sunk costs already
incurred [17]. A subsequent study by Garland investigated
this possibility [17]. In this study, Garland investigated the
difference between incremental (constant) versus “all remain-
ing funds” investments. In this experiment, Garland saw “no
indication that incremental costs played any role in decision
making” [17, p. 728]. Rather, he observed a linear sunk cost
effect based on the percentage of budget invested, a result that
was consistent with previous studies.

B. Sunk Cost or Completion Effect?

Based on the above studies, the effect of relative sunk
costs on the tendency to escalate appears to be robust and
reproducible, regardless of whether escalating commitment is
measured in incremental (constant) terms or “all remaining
funds.” In a subsequent study, however, Conlon and Garland
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TABLE 1

MEAN LIKELIHOOD OF CONTINUING THE PROJECT [14]

Degree of Project Completion
Sunk Costs No Information 10% | 50% | 90%
No information 59.77 63.33 65.78 73.00
$1 million 64.32 56.97 59.84 66.11
$5 million 69.11 58.16 70.62 76.00
$9 million 66.49 60.69 | 59.82 | 74.57

have questioned whether the so-called “sunk cost effect” might
actually be caused by some type of “completion effect” in
which the “motivation to achieve a goal increases as an
individual gets closer to that goal [14, p. 403].”

These authors observe that in previous studies, sunk cost and
completion level have been jointly manipulated (i.e., subjects
have been informed that x% of the budget has been spent
and that the project is x% complete). By confounding the
two factors in this manner, it is difficult to say with certainty
whether the escalation that was observed in previous studies is
due to sunk cost or the completion effect. Conlon and Garland
argue that while there may be a “. . . strong positive correlation
between sunk costs and project completion . .. they represent
theoretically different concepts that may contribute separately
to continuing investment behavior.” [14, p. 403].

In an attempt to resolve this issue, Conlon and Garland
conducted a study in which there were four levels each of
sunk cost and project completion variables and two levels
of competitor information. The experiment was similar to
previous studies except that: 1) sunk cost and completion were
manipulated independently and 2) half of the subjects were
led to believe that the competition represented a serious threat
while the other half were led to believe that the competition did
not represent a serious threat. Since the competitor information
was not found to interact with the other manipulations, Conlon
and Garland reported the results for all combinations of
sunk cost and project completion collapsed across competitor
information, as shown in Table I. The results of this and
another similar experiment conducted as part of the same
study, seem to suggest that the escalation behavior is largely
driven by the completion effect rather than sunk cost. But
is this so? One of the purposes of this paper was to further
investigate the relative impact of sunk cost and completion
information on the decision of whether to continue or abandon
a project. Another purpose was to investigate the notion that
the existence of alternatives can decrease escalation.

C. Escalation Behavior in the Presence of
an Alternative Course of Action

Whether escalation behavior is driven by sunk cost, com-
pletion effect, or other factors, it is important to experiment
with strategies for minimizing escalation. One such strategy
may be to encourage decision makers to consider any feasible
alternatives before deciding to continue a project that may
be in trouble [42]. A study conducted by Northcraft and
Neale suggests that decision makers are less likely to exhibit
escalation behavior when the opportunity costs of continuing
with a particular course of action are made explicit [34].
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Using different case scenarios involving a real estate devel-
opment project gone sour, Northcraft and Neale created two
experimental conditions: One in which there was no mention
of opportunity costs and one in which subjects were reminded
that they could divert the funds needed to complete the project
to one of two investment opportunities. Using a repeated
measures design with 20 subjects, they found that subjects
were more likely to abandon the project when opportunity
costs were made explicit.

While the results of the Northcraft and Neale experiment are
intriguing, there were several limitations in their methodology.
First, the same subjects were exposed to both treatment
conditions, thus raising the question of whether exposure to
the first case scenario influenced subjects’ responses to the
second scenario. A second limitation is that the sunk costs
were manipulated at a single, relatively low level (29%). Since
subsequent studies have shown that higher levels of sunk
costs produce stronger effects, making opportunity costs more
salient may not have the same effect at higher levels of sunk
costs.

In this research, we sought to combine the best elements of
both the Garland [17] study and the Northcraft and Neale [34]
study while compensating for weaknesses in these studies.?
Our purpose was both to replicate and extend previous work
conducted by these escalation researchers and to investigate
whether sunk cost and completion effects could be observed
in an IT context.

III. RESEARCH QUESTIONS AND HYPOTHESES

In light of the considerable investment firms are making in
IT and the detrimental impacts that runaway projects can have,
we were interested in examining three questions:

1) What effect, if any, do sunk cost and project completion
have on a decision maker’s willingness to continue
funding an IT project?

2) Does the presence or absence of a clearly defined
alternative course of action have any impact on how a
decision-maker responds to different levels of sunk cost
and project completion?

3) Is escalation behavior driven more by sunk cost or by
the completion effect?

Consistent with Question One, the first hypothesis concerns
the applicability of the sunk cost effect in the IT domain.

H1: Willingness to continue with an IT project will be
positively correlated with level of sunk cost and degree of
project completion.

H1 follows from the work of Arkes and Blumer [7], Garland
[17], [18], and Conlon and Garland [14] provided that the
escalation observed in previous studies is transferable to an
IT context. Previous studies have shown that decision context
can make the difference between whether or not escalation is
observed [19]. This study seeks to determine whether the sunk
cost or completion effects exist within an IT context, and if
so, under what circumstances.

3The design and methodology section discusses in more detail some of the
limitations of previous studies and the steps that we have taken to address
these issues. )

Consistent with Question Two, the second hypothesis con-
cerns the effect of an alternative course of action on escalation
behavior.

H2: Regardless of sunk cost and completion level, subjects
will exhibit less willingness to continue with a prior course
of action given the presence of an alternative course of action
that appears equally attractive.

H2 follows from the work of Northcraft and Neale [34] and
is consistent with a framework proposed by Staw and Ross
[42] for explaining the determinants of escalating commitment.

Consistent with Question Three, the third hypothesis con-
cerns the relative impact of sunk cost vérsus completion
information in explaining why escalation occurs.

H3: In the presence of both sunk cost and completion
information, subjects who escalate their commitment to a
project will more frequently justify their action on the basis
of completion, or proximity to goal, as opposed to sunk cost,
or the amount of resources already expended.

H3 follows from the recent work by Conlon and Garland
[14] in which the completion effect was judged:to be more
important than the sunk cost effect in explaining escalation
behavior.

IV. DESIGN AND METHODOLOGY

A laboratory experiment was selected as the most appro-
priate methodology for addressing our research questions.
This approach, which is consistent with previous studies of
escalation and the sunk cost effect, allowed for a high degree of
control and enabled us to readily test specific hypotheses. The
subject pool consisted of 322 undergraduate business students
enrolled in an introductory information technology course at
a large urban university. Participation was voluntary and 313
students agreed to participate by signing an informed consent
form, resulting in a participation rate of 97.2%. The mean age
of the subjects was 25 (s.d. 6.5) and the mean work experience
was 7.2 years (s.d. 5.8). While the level of work experience
may seem unusually high for college students, it reflects the
population from which our sample was drawn: A student body
that is largely comprised of undergraduate students who work
full-time. :

While the choice of students may limit external validity
[22], [24], there were several reasons for taking this approach.
First, the literature suggests that the nature of the experiment
itself is an important factor in determining whether or not
students are an appropriate choice for subjects. From the
standpoint of external validity, there is some support for using
students as surrogates for managers, particularly when the
tasks being studied involve human information processing and
decision making [8] which was certainly the case in this
situation. Second, since we were interested in knowing if
the escalation observed in other decision contexts could be
replicated in an IT context, we wanted the other conditions in
this study to match those used in prior research so as to avoid
introducing additional sources of variance. Therefore, since
previous laboratory experiments on escalating commitment
have used students as subjects we chose to do so as well.

The experiment described in this paper involved different
versions of a short case scepario in which. subjects were
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TABLE I .
DIFFERENCES BETWEEN OUR EXPERIMENT AND GARLAND'S [17] EXPERIMENT
Key Differences Garland’s [17] Experiment . Qur Experiment
Decision Context Defense aerospace R&D project IT project to develop software product for external

sale

Independent variable(s) investigated

Level of sunk cost and degree of project
completion (manipulated jointly)

Level of sunk cost and degree of project
completion (manipulated jointly) and
presence/absence of an alternative course of action

Parameterization of sunk cost and completion level

Five levels (10, 30, 50, 70, and 90%)

Four levels (15, 40, 65, and 90%)

Type of data collected and analytical tools used

Quantitative data; statistical analysis

Quantitative and qualitative data; statistical analysis
and content analysis

Manipulation check No

Yes

Treatment of Time

Not controlled for—possible confounding factor

Controlled to avoid a possible confounding factor

asked to play the role of the president of a small computer
software company. The scenario involved a software product
that was being developed for external sale and was based on a
defense aerospace R&D project scenario developed by Arkes
and Blumer [7] and later adapted by Garland [17].

In addition to placing the scenario within an IT context,
we chose to further extend Garland’s work by introducing
an additional independent variable, namely the presence or
absence of an alternative course of action. As indicated in the
Appendices, we created two scenarios: One that contained an
alternative course of action (Appendix B) and one that did not
(Appendix A). In both cases, sunk cost and completion levels
were manipulated jointly (i.e., subjects were informed that the
project was x% complete, where x matched the sunk cost level
expressed as a percent of budget). After receiving the sunk cost
and completion information, all subjects were told that another
firm had just started marketing a similar software package that
was reported to have more functionality and greater ease of
use. In the “with alternative” scenario, however, the subject
was further informed of another project that could be pursued
as an alternative to continuing the original project.

Subjects were told that they were being asked to participate
in an experiment on business decision making in an IT context
and that their answers would remain anonymous. To minimize
the possibility of demand effects, subjects were reminded that
their participation was voluntary and that those who did not
wish to participate were free to leave the room. Those wishing
to remain were asked to complete an informed consent form
before receiving the case scenario.

The previously randomized cases were distributed to the
subjects in two parts. Part 1 contained the case narrative and
subjective probability question shown in Appendices A and B.
Subjects were asked to read the case and then decide, based
on the material presented, whether to abandon or continue a
software project. Sunk cost and completion were manipulated
jointly at four levels (15, 40, 65, and 90%). Additionally, each
of these four treatment levels were manipulated for both the
“with” and “without” alternative conditions, resulting in a 2x 4
factorial design (i.e., eight treatment conditions in total).

After reading the case and determining the subjective proba-
bility of continuing, subjects returned Part 1 to the administra-
tor and were then given Part 2. In this part of the experiment,
subjects were asked to provide a written explanation of the
reasoning behind their decision. Subjects were instructed to
“be as specific as possible regarding the factors that were
most influential” in reaching a decision. Part 2 also included a

Q: How likely is it that you personally would choose to continue with the CONFIG project?

¥ 8 8 2 8 3 8 38

RESPONSE ALTERNATIVE
B
0= Definitely would not continue —  WITHOUT
or 100 = Definltety would continue . wm
Ul % rey prm =

SUNK COST AND COMPLETION LEVEL

Fig. 1. MEAN probability of continuing the project by sunk cost and
completion level.

manipulation check as well as several demographic questions.
The qualitative data collected in this part of the experiment
was later subjected to content analysis in order to determine
the reasons why subjects chose to abandon or continue the
project.

As indicated in Table II, the scenarios used in this exper-
iment differed from those used by Garland in several ways.
Most of the key differences have already been discussed. One
important area that has not been discussed, however, is the
treatment of time.

In Garland’s study, there was no attempt to control for the
time required to bring a product to market. Subjects were
told that the project was x% complete and that another firm
had begun marketing a superior device, but they were not
told how long it would take to complete the project. By
varying the degree of completion without controlling for the
time to completion, the Garland study may have introduced a
possible confounding variable. At high levels of sunk cost
and completion, subjects may have been more willing to
continue the project simply because they perceived a shorter
time to completion and therefore greater economic potential.
In order to control for this possibility, we decided to hold
time to completion constant by explicitly stating a 6-8 month
completion period across all treatment groups.

V. RESULTS

The effect of sunk cost and completion level on subjects’
willingness to continue with the project is shown in Fig. 1 for
both the “with” and “without” alternative groups. The upward
slope of both curves is consistent with the results obtained by
Garland [17].
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Variable jective F ity of C (%)
By Alternative
Sunk Cost & Completion Level (%)
Source of Variation F Sig of

Main Effects

Alternative 49.446 000

Sunk Cost & Completion Level 10.139 .000
Interactions

Alternative * Sunk Cost & Completion Level .698 554

313 cases were processed.
0 cases (.0 pot) were missing.

Fig. 2. Two way ANOVA for subjective probability of continuing.

Variable bj Probability of Ci (%)
By Variable Sunk Cost and Completion Level (%)
WITHOUT
Source F Ratio F Prob.
Between Groups - 8.021 .000
Mean Comparison
Standard Scheffe Test with significance level .05%
Group Count __Mean Deviation 15% _40% _65% _80%
15% 39 48.205 31.685
40% 39 50.513 31.867
65% 39 69.487 28.557 * *
90% 39 74.872 25.533 * "
Eta Squared = .137
WITHA
Source F Ratio E Prob.
Between Groups ~ 3.383 .020
Mean Comparisen
Standard Scheffe Test with significance level .05%
Group Count _ Mean Deviation 15% __40% 65% _ 80%
15% 39 26.410 34.450 .
40% 38 31.026 32751
65% 39 36.410 31.580
90% 40 49.000 34.626 *
Eta Squared = .062
#gignificant differences between means are indlcated by an *.

Fig. 3. One way ANOVA for subjective probability of continuing by sunk
cost and completion level.

Before conducting an analysis of main effects, a two-way
factorial design ANOVA with interaction was performed to
determine if there was any significant interaction effect. The
results, shown in Fig. 2, indicated significant main effects,
but no significant interaction effect (p = .554). Subsequent
analysis focused on the main effects that were observed for
both the sunk cost/completion manipulations (p < .001) and
the presence or absence of an alternative course of action
(p < .001). :

A. Escalation Behavior Associated with
Sunk Cost and Completion Level

One-way ANOVA’s were performed to better understand
the effect of sunk cost and completion level on the subjective
probability of continuing with the project. Fig. 3 shows the
results of the one-way ANOVA’s for both the “without”
alternative and the “with” alternative groups.

Both ANOVA'’s revealed a significant effect of either sunk
cost or completion information on subjects’ willingness to
continue with the project. The Scheffe test with a 0.05 signifi-
cance level was used as the basis for identifying significant
differences that existed between groups receiving different
sunk cost and completion treatments. The “without” alternative
ANOVA in Fig. 3 indicates that significant differences existed
in four of the six intergroup comparisons that were part
of the Scheffe test. These results indicate the existence of
strong sunk cost or completion effects, thus confirming the
first hypothesis. The “with” alternative ANOVA in Fig. 3

Variable Subjective Probability of Continuing (%)
By Variable Alternative
15% Sunk Cost and Ci Level
Source. E Ratio F Prob.
Between Groups B8.454 005
Standard
Group Count _ Mean Deviation 85 Pct Conf Int for Mean
Without 39 48.205 31.695 37.931 TO 58480
With 39 26.410 34.450 §.243 TO 37.578
40% Sunk Cost and Level
Source F Ratio F Prob.
Between Groups 7.093 .008
Standard

Group Count _ Mean Deviation 85 Pct Conf Int for Mean

Without 39 50.513 31.867 40.183 TO 60.843
with 39 31.026 32.751 20.409 TO 41.842
65% Sunk Cost and C: Level
Source F Ratio F Prob.
Between Groups 23.538 000

Standard

Group Count _ Mean Deviation 95 Pct Conf Int for Mean

Whthout 38 68.487 28.557 60.230 TO 78.744
With 38 36.410 31.580 26.173 TO 46.647
90% Sunk Cost and Level
Source E Ratlo E Prob.
Betwesn Groups 14227 000

Standard .
25.533 66.595 TO 83,149
34,626 37.926 TO 60.074

Group Count _Mean
Without 38 74.872
With 40 48.000

Fig. 4. One way ANOVA for each sunk cost and completion level by
alternative.

indicates that significant differences existed in only one of the
six intergroup comparisons; between the 15 and 90% groups.
These results also lend some support for the first hypothesis,
suggesting that some degree of escalation can occur even in
the presence of an alternative course of action.

B. Presence of Alternative and Willingness to Continue

The second major finding is that the presence of an al-
ternative is associated with a lower willingness to continue
regardless of sunk cost or completion effects. The gap between
the “with” and “without” alternative plots on Fig. 1 illustrates
this point. Four separate ANOVA’s were performed, one for
each level of sunk cost/completion, in order to test whether
this difference was statistically significant. Fig. 4 shows the
results of this analysis.

The results of the ANOVA’s confirm that for each level
of sunk cost and completion, the presence or absence of an
alternative had a strong and significant effect on subjects’
willingness to continue with the project. In particular, subjects’
willingness to commit resources was consistently lower in the
presence of an alternative course of action, thus confirming
the second hypothesis.

C. Sunk Cost or Completion Effect?

Having determined that escalation occurred (particularly in
the absence of an alternative course of action), we turned
to content analysis to ascertain whether the escalation was
due to sunk cost or the completion effect. After preparing
the handwritten texts for content analysis, two of the three
authors worked together to analyze each subject’s respomnse.
Unique codes were created to capfure the various factors that
subjects indicated to be influential in their decision to abandon
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DECISION
n=143
“N="94 freq. %
WITHOUT : sunk cost effect 60 64 £ beaten by first mover Kl 70
ALTERNATIVE i product can be improved 33 35 # product cn be improved 07 16
n= 138 : market remains viable 33 35 i sunkcosteffect® o5 1
: completion effect 21 22 :
 other company will
have problems too 17 18
desire to recoup investment 11 12
iN=49 freg. % N =101 freq. %
WITH i
ALTERNATIVE i sunk cost effect 28 57 : alternatives--available or
n=150 © completion effect 12 25 . moreviable 82 81
: will always face competiton 07 14 - beaten by first mover 73 72
i market remains viable 06 12 - sunk cost effect * 10 10
i product can be improved 05 10 :
£ do not change hourses
i in mid stream 05 10

continue the project.

* Subjects sometimes mentioned sunk cost as an important factor even when they chose to
abandon the project. In this context, sunk costs were frequently used as a rationale for
expressing a probability of continuing that was less than 50% but greater than zero. Only
one subject mentioned that sunk cost should be ignored in deciding whether to abandon or

Fig. 5.

or continue the project. Two content variables (codes) were

created at the outset; one for reasons relating to sunk cost
and one for reasons relating to the completion effect. For
the purposes of this analysis, the sunk cost code was applied
whenever a subject referred to monetary or other resources
that had already been spent. The completion code was applied
whenever a subject referred to the proximity of completion
or expressed a desire to continue in order to complete the
project. Other codes were created as needed in order to capture
other factors that subjects said they considered in reaching
a decision. Using HyperRESEARCH™ software for content
analysis, more than 300 usable subject responses were coded
in this manner. In total, approximately 25 codes were created
in order to capture a rich and subtle set of factors that were
expressed as being influential in the decision.*

Fig. 5 shows the most frequently mentioned factors viewed
as influential in the decision to abandon or continue the project.
The frequency counts are presented in the form of a 2 x 2
matrix corresponding to the decision made by the subject
(i.e., abandon or continue) and whether or not the subject was
presented with an alternative course of action.’> The number of
subjects within each cell of the matrix is also indicated along

#In coding the texts, we often found that individual subjects would mention
a particular factor more than once. Once a particular code was applied to
that subject’s text, however, we elected not to apply the same code again
(within that subject’s body of text) in order to avoid any possible distortion
in analyzing the frequency of assigned codes.

SFor the purpose of this analysis, a probability of continuation less than
50% was defined as abandonment and a probability of continuation greater
than 50% was defined as continuation. Straddlers (i.e., subjects who chose a
probability of continuation equal to 50%) were excluded from this analysis.

Most frequently mentioned factors viewed as influential in the decision to abandon or continue the project.

with the percentage of subjects who mentioned a particular
factor.

As shown in Fig. 5, sunk cost was the most frequently
mentioned factor among subjects who decided to continue the
project; more than half of these subjects mentioned sunk cost
as being an influential factor. The following remarks were
typical:

Too much money has already been invested to back out

of the project now (t1s014, c235-305).”

The company has already spent over 50% of the budget.
It would be a waste of money to quit at this point
(t3s096, c7-110).

As indicated in Fig. 5, sunk cost was a prominant factor
even when subjects were presented with an alternative course
of action that was made to appear equally or more attractive,
a result that further supports the quantitative data discussed
carlier. What is more, the sunk cost effect was strong enough
that it was mentioned by roughly 10% of the subjects who
chose to abandon the project. As the following remarks show,
many of these subjects seemed to be reluctant to completely
abandon the project because of sunk costs.

“[The] large investment in CONFIG makes abandoning
difficult.” (55165, ¢339-391)

SFactors that were mentioned by fewer than 10% of the subjects in a given
cell were excluded from the listings.
7The identifier (t1s014, c235-305) is a reference indicating that this piece

of coded text was obtained from treatment group #1, subject #14, characters
235-305.
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“T would keep a small staff continuing work and research
on it, since so much money is tied up [in] it now.”
(t8s311, ¢384-485)

Although mentioned half as often as sunk cost, completion

was also observed as an influential factor. The following
remarks were typical:

“90% completion is hard to give up on.” (45143, c321-
356)

“Once you start something, finish it.” (t8s312, c31-64)

It is interesting to note that among subjects in the “without
alternative” treatment groups, there were two other faciors
that were mentioned more frequently than completion but less
frequently than sunk cost. This provides further evidence of
the primacy of sunk cost over completion and also suggests
the need to investigate the role that other factors may play in
the decision-making process.

VI. DisCUSSION AND CONCLUSIONS

This study has demonstrated that sunk cost and completion
information can lead to escalation behavior within an IT
project context. Both the level of sunk cost and completion,
as well as the presence or absence of an alternative course of
action, were shown to have an effect on subjects’ willingness
to continue with an IT project. As hypothesized, subjects were
more willing to continue a project when the sunk cost and
completion level was high. Although some escalation was
still observed, subjects who were presented with an alternative
course of action showed less willingness to continue with the
project, as predicted. )

The results of this portion of the study provide a strong
replication of previous findings reported by Garland [17].
The study also provides strong empirical evidence that the
presence of an alternative course of action can reduce com-
mitment regardless of the level of sunk cost and completion,
thus extending earlier research conducted by Northcraft and
Neale [34] as well as Garland [17]. For researchers in the
area of engineering management and information technology,
these findings underscore the potential value in applying
theories of escalation to improve our understanding of project
management.

The apparent dominance of sunk cost over completion
information ran counter to our hypothesis and appears to
be inconsistent with the findings reported by Conlon and
Garland [14]. This suggests the need to reexamine Conlon and
Garland’s assertion regarding the primacy of the completion
effect over the sunk cost effect. There are several possible
explanations for why our results differed from those obtained
by Conlon and Garland. First, despite Conlon and Garland’s
attempt to manipulate sunk cost and completion indepen-
dently, the two variables may have inadvertently remained
confounded. As shown in Table III below, the manipulations
used by Conlon and Garland may have had the effect of
introducing additional negative information with increasing
levels of sunk cost and additional positive information with
increasing levels of completion. The net effect of this may
have resulted in a masking of the sunk cost effect and an
exaggeration of the completion effect. If true, this would

TABLE III
THE INTRODUCTION OF INADVERTENT CONFOUNDING FACTORS

% Completion

10 50 90
10 Neutral Positive Positive
% Sunk cost 50 Negative Neutral Positive
30 Negative Negative Neutral

explain why Conlon and Garland observed a dominance of
completion over sunk cost. It does not explain, however, why
these authors did not see a linearly increasing sunk cost effect
in the control condition in which sunk costs were varied in the
absence of any completion information (see Table I).

In addition to the above explanation, there are at least
two other reasons that may explain why our results appear
to contradict those obtained by Conlon and Garland. One -
possibility is that our manipulation of sunk cost may have been
stronger and more salient than our manipulation of completion.
As shown in the Appendices, sunk cost was mentioned once
in the scenario itself and then later reinforced in the form of a
table provided at the end of the scenario, whereas completion
information was only given once. This may have inflated the
sunk cost effect in relation to the completion effect. Another
possible explanation is that by holding time to completion
constant across all treatment groups, we may have reduced
the impact of the completion effect. Further study is therefore
needed in order to draw firm conclusions about the relative
contribution of sunk cost and completion information.

VI. DIRECTIONS FOR FUTURE RESEARCH

Researchers wishing to extend this work should be aware
of several limitations associated with the approach taken here.
First, the results reported here are based on a single laboratory
experiment and one must be cautious. in generalizing from
them. While role-playing experiments in which subjects are
asked to decide whether or not to continue funding an IT
project can be an effective means of generating new under- -
standing of the factors that can lead to project escalation,
the issue of external validity should be further investigated.
Laboratory studies such as the one described here should be
conducted with practicing managers. In addition, more field-
based research is needed to determine the extent to which
sunk cost effects are associated with actual cases of runaway
IT projects. To date, only a handful of field-based studies
involving escalation have been conducted [37], [38].

Despite these limitations, the findings reported here may
have important ramifications for engineering project managers
in general and for IT project managers in particular. While
additional research is needed, the results suggest that managers
should be made aware of both sunk cost and completion effects
to avoid making escalating commitments to a failing course
of action. The results also suggest that managers can be made
less susceptible to escalation if they are trained to “consider
alternative courses of action. Project management techniques
that force decision makers to generate alternatives may be one
effective means of reducing escalation. ‘ )

Furthér work is needed to determine the relative contribution
of sunk cost and completion information and to investigate
whether IT projects are any more prone to escalation than
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other types of projects. The software project management
literature suggests that these projects are notoriously difficult
to control [2], [13], [15], [46] for at least two reasons.
First, the intangible nature of software [1] makes it difficult
to determine project status and to obtain accurate estimates
regarding time to completion. This difficulty manifests itself
in the “90% syndrome” which may actually promote escalation
by reinforcing a perception that successful completion is
nearly at hand.® Second, the volatility of requirements that
is characteristic of software projects [1], [46] invites a kind
of creeping escalation of project scope. Almost certainly,
projects that are subject to such volatility are more difficult
to control. Based on this logic, one might expect IT projects
to be particularly prone to escalation. Future research should
be conducted to determine if this can be shown empirically.

APPENDIX A

15% SUNK COST CASE WITHOUT ALTERNATIVE®!0

A. CompuSys Corporation

You are the president of CompuSys Corporation, a small
computer software startup company. Your company has been
working on a promising and potentially lucrative research
project aimed at developing a software product for external
sale. Your company’s entire development effort is aimed
at producing a software product called CONFIG that will
appeal to the major computer companies in the US, all of
which are known to be experiencing significant costs due to
configuration errors made by their sales representatives. The
configuration task performed by sales representatives requires
putting together, or configuring, a group of components that
are compatible with one another and that, when combined, will
result in a complete and functioning system for the customer.
The CONFIG project involves the development of an artificial
intelligence system capable of aiding sales representatives with
the complex task of customizing a computer system to meet
a customer’s specific needs.

You have already spent $1.5 million of the $10 million
budgeted for the CONFIG project. The development of the
CONFIG project is 15% complete and will require an esti-
mated six to eight months for completion. Another firm has
just started marketing a software package designed to solve
the same type of configuration problems, and it is reported
to have much more functionality than CONFIG and greater
ease-of-use. Now, you are faced with the decision of whether
or not to continue with the CONFIG project. (See table at top
of page.)

8The 90% syndrome refers to the tendency for estimates of work completed
on a software project to increase steadily until a plateau of 90% is reached.

The problem, according to Brooks [13] is that software projects tend to be
“90% complete” for half of the total coding time:

9This case, as well as the “with alternative” version shown as Appendix B,
was modified to reflect the four levels of sunk costs that were manipulated (15,
40, 65, and 90%). Total development budget was held constant at $10 million
in each scenario and Time required to complete development was held
constant at six to eight months. Amount spent to date and Amount required
to complete were adjusted to reflect the sunk cost level of the scenario.

OThe use of the product name CONFIG for this research was purely
arbitrary. No relationship to any real product or system is intended or implied.
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Amount Amount Total Time required
spent to date required to development to complete
complete budget development
$1.5 million $8.5 million $10.0 million 6-8 months

B. Case Questionnaire

Instructions: Please answer the following question based on
the case you have just read. In answering the question please
assume that you are the President of CompuSys Corporation.

Given the choice of whether or not to continue, how likely is
it that you personally would choose to continue with the CON-
FIG project? (Please circle the number that best represents
your decision.)

Definitely Definitely

would not would

continue continue

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
APPENDIX B

15% SUNK COST CASE WITH ALTERNATIVE

A. CompuSys Corporation

You are the President of CompuSys Corporation, a small
computer software startup company. Your company has been
working on a promising and potentially lucrative research
project aimed at developing a software product for external
sale. Your company’s entire development effort is aimed
at producing a software product called CONFIG that will
appeal to the major computer companies in the US, all of
which are known to be experiencing significant costs due to
configuration errors made by their sales representatives. The
configuration task performed by sales representatives requires
putting together, or configuring, a group of components that
are compatible with one another and that, when combined, will
result in a complete and functioning system for the customer.
The CONFIG project involves the development of an artificial
intelligence system capable of aiding sales representatives with
the complex task of customizing a computer system to meet
a customer’s specific needs.

You have already spent $1.5 million of the $10 million
budgeted for the CONFIG project. The development of the
CONFIG project is 15% complete and will require an esti-
mated six to eight months for completion. Another firm has
just started marketing a software package designed to solve
the same type of configuration problems, and it is reported
to have much more functionality than CONFIG and greater
ease-of-use. ’

Recently, your market researchers have also determined
that there is another project that your company could pursue
that would have a profit potential equal to that which was
originally forecasted for CONFIG. This other project—called
COMPULERT—involves the development of an artificial in-
telligence system for monitoring, diagnosing, and reporting
computer hardware problems before they become serious. This
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Decision Choice Amount Amount Time required
spent to date required to to complete
complete development
Continue with $1.5 million $8.5 million 6-8 months
CONFIG
Reallocate resources $0.0 million $8.5 million 6-8 months
to COMPULERT

development effort would be aimed at producing a software
product that would appeal to the major computer companies in
the US, all of which are under increasing pressure to improve
the level of service provided to their customers. A technical
assessment of the project indicates that COMPULERT will
require six to eight months to develop and will cost $8.5
million. Now, you are faced with the decision of whether
-to continue with the CONFIG project or to reallocate the
remaining funds toward the development of the COMPULERT
project (see the table at top of the page).

B. Case Questionnaire

Instructions: Please answer the following question based on
the case you have just read. In answering the question please
assume that you are the President of CompuSys Corporation.

Given the choice of whether to continue with CONFIG or
to reallocate resources to COMPULERT, how likely is it that
you personally would choose to continue with the CONFIG
project? (Please circle the number that best represents your
decision.)

Definitely Definitely
would net would
continue continue
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
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