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Conlon and Garland (1993) demonstrated that information about the degree of project 
completion, as compared with information about sunk costs, seemed to be the driving 
force behind continued investment in an R&D project. In the present paper, we repli- 
cate and extend this work. In studies with experienced bank managers, Chinese gradu- 
ate students, and advanced-level MBA students, we find overwhelming support for the 
importance of project completion on investment intentions, with no indication of typi- 
cal sunk cost effects. We argue that our results support a goal substitution explanation 
for many escalation phenomena where, as progress moves forward on a project, com- 
pletion of the project itself takes increasing precedence over other goals (e.g., eco- 
nomic profit) that may have been more salient at the time the project was initiated. 

Following some pioneering work by Staw (1 976) and Brockner, Shaw, 
and Rubin (1979), interest in understanding what drives decision makers to 
continue investment in projects that appear to be “losing courses of action” 
remains very high among researchers in organizational behavior and psychol- 
ogy. Numerous explanations exist in the literature to explain why apparently 
rational people are so willing to “throw good money after bad.” One popular 
explanation has been the sunk-cost argument (Arkes & Blurner, 1985), which 
states that the more money, effort, or time that has been invested in a project, 
the more likely the project will continue to receive resources. Underlying 
explanations for this presumed sunk-cost effect have included both self- 
justification processes (e.g., Brockner, 1992; Staw & Ross, 1987) and cogni- 
tive framing effects (Garland, 1990; Garland & Newport, 1991; Whyte, 
1986). 
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In a recent article, Conlon and Garland (1993) suggested that in many pre- 
vious experimental studies (e.g., Arkes & Blumer, 1985; Garland, 1990; 
Garland & Newport, 1991), as well as in most real-life case studies (e.g., 
Ross & Staw, 1986), sunk costs (i.e., the proportion of a budget invested in a 
project) and project completion (i.e., the degree to which a project is finished) 
are completely confounded. For example, Arkes and Blumer (1 985) told sub- 
jects in a sunk-cost experiment that they had invested $9 million out of $10 
million in a project, and that the project was 90% complete. Thus, in compar- 
ing the willingness of these subjects to invest the last million of their budget 
with those asked about their willingness to invest the first million, these 
researchers were also comparing people who had almost completed what 
they had started to those who had not even begun. 

Anecdotal evidence suggesting that project completion is an important 
variable in organizational decisions to continue investment in a project is as 
readily available as evidence suggesting the importance of sunk costs (Le., 
too much invested to quit). For example, the London Stock Exchange 
recently scrapped an electronic share-transfer system known as TAURUS, 
despite work spanning a decade and investments estimated to be as high as 
400 million pounds (e.g., Drummond, 1996; Duffy, 1993). Originally 
intended to be operational in 1989, TAURUS was abandoned in Spring 1993, 
when it became clear that the system was still several years from completion. 
Drummond reports that a major factor in the decision to abandon the project 
was the state of project incompletion. 

Although sunk costs and project completion may be highly correlated in 
most situations, they are conceptually distinct variables, worthy of separation 
in experimental studies in order to uncover any separate or combined effects 
they may have on escalation behavior. In two studies with undergraduate 
business students, Conlon and Garland (1 993) found that when sunk-costs 
and project-completion information were manipulated independently, there 
was no evidence of sunk-cost effects, even in a series of control conditions 
where no information was presented regarding the degree of project comple- 
tion, There was, however, considerable evidence of project-completion 
effects, where the closer the project was to completion, the greater the likeli- 
hood that decision makers would continue to invest in the project. These 
project-completion effects occurred under varying conditions of sunk costs, 
including control conditions in which no information about sunk costs was 
provided. Project-completion effects also occurred under varying budget con- 
ditions, with the amount of money remaining in a project budget unknown, 
held constant, or inversely related to the amount that had been spent. Finally, 
project-completion effects occurred whether or not subjects were personally 
responsible for the initial investment in the project. 
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Citing Brockner et al.’s (1979) assertion that motivation for an investment 
may shift from an economic motive at the outset to some other motive later as 
additional resources are invested, Conlon and Garland (1993) proposed that 
“what has often been labeled a sunk cost effect might actually be a goal 
substitution effect, whereby project completion becomes a new goal, replac- 
ing profit maximization, and the desire to complete a project increases as its 
completion nears” (p. 4 10). 

The present article has several purposes. First, we review literature sup- 
porting the notion of a project-completion effect. We then present the results 
of three studies that extend earlier findings across a wider variety of subject 
samples and decision problems. We conclude by more formally describing 
our goal-substitution effect and discuss how it fits within existing theoretical 
frameworks and research data from motivational psychology and organiza- 
tional behavior. 

Existing Theory and Research 

Scanning some of the earliest work in motivation provides support for the 
notion that individuals have or develop a motive to finish projects or tasks which 
they have initiated. For example, the importance of “finishing what you start” is 
inherent in Lewin’s (1926, as cited in Ryan, 1970) notion of task tension, in 
which the acceptance of a task (e.g., some project) for whatever reason (e.g., 
economic gain) creates an independent motive to complete that task. In an 
empirical test of Lewin’s ideas, Zeigarnik (1927, as cited in Katz & Kahn, 1966) 
demonstrated that uncompleted tasks result in both frustration and perseverance. 

More specific evidence that the motive to complete a task gets stronger as 
one gets closer to completion can be found in later work by Lewin (1 935), 
who postulated that the motive to approach a goal gets stronger as individuals 
get closer to that goal. Support for Lewin’s hypothesis was found in empirical 
work by Krech (1935, as cited in Krech, Crutchfield, & Liuson, 1969), Miller 
(1944), and Brown (1948). In a series of animal experiments, these research- 
ers demonstrated that motivational intensity increased as the subjects moved 
closer to a desirable goal object. 

If individuals are motivated to complete what they start and if this motive 
gets stronger as one gets closer to completion, then project completion may 
be a driving force behind individuals’ continued investment in projects that 
are already well under way. Such a conclusion is certainly consistent with 
case-study research that has been conducted on escalation and de-escalation. 
For example, in their study of the Shoreham nuclear-power plant, Ross and 
Staw (1 993) note that most of the expenditures on the project took place 
when the plant was already 80% complete. 
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Constructive Extensions 

Although Conlon and Garland’s (1 993) findings suggest that degree of 
project completion may more accurately explain some escalation phenomena 
than sunk-cost effects, the popularity of sunk-cost explanations for these phe- 
nomena demands more than just two experimental tests with undergraduate 
students. Thus, in order to convince ourselves as well as other scholars with 
an interest in escalation phenomena that this alternative explanation is worthy 
of further study, we designed and conducted several additional studies related 
to Conlon and Garland’s work, using different subject samples and decision 
problems. 

Conlon and Garland (1 993) reported two experiments with undergradu- 
ate students. In contrast, none of the studies to be reported here uses under- 
graduate subjects. In Study 1, an experienced group of bank managers 
responded to a bank-loan scenario constructed especially for them with the 
help of individuals familiar with the banking industry. In Study 2, we sam- 
pled Chinese graduate students from science and engineering programs 
using the original decision scenario that has been the foundation of much of 
the prior sunk-costs research (e.g., Arkes & Blumer, 1985). Thus, the first 
two studies can potentially enhance the external validity of prior work in 
two ways: by demonstrating that project-completion effects exist among 
experts working on a problem with which they are familiar (Study 1), and 
by demonstrating that project-completion effects can occur in other cultures 
(Study 2). 

The three studies allowed us to examine the effects of sunk costs and 
project completion on subjects’ willingness to continue investment in 
projects that were already under way. Because two earlier studies (Conlon & 
Garland, 1993) had revealed only a project-completion effect (i.e., no main 
effects or interactions involving sunk costs), we propose only this effect. 
Consistent support for this hypothesis, in the absence of any sunk-cost 
effects, would enhance the external validity of project-completion effects, 
while calling into question the importance of sunk costs in decision situations 
involving incremental investments. 

Hyporhesis 1. As project completion increases, subjects’ will- 
ingness to continue investment in the project will increase. 

In Study 3, we used advanced-level MBA students with considerable 
work experience. In addition to examining the above hypothesis, this study 
tests a new hypothesis based on Brockner et al.’s (1979) suggestion that 
motives for investment shift from economic concerns, at the beginning of a 
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project to other concerns (the “other” concerns, in our case, being project 
completion). This hypothesis involves a proposed interaction of project-com- 
pletion and opportunity-cost information on intentions to continue invest- 
ment in an ongoing project. 

Hypothesis 2. Awareness of opportunity costs will reduce sub- 
jects’ reported willingness to continue investment in an R&D 
project when project completion is low, but not when project 
completion is high. 

Study 1: The Bank Manager Sample 

Method 

Participants and Procedure 

The target population was 457 mid- and senior-level bank managers 
enrolled in a 3-year program run by a nationally recognized graduate school 
of banking, which convenes on the campus of a large university in the eastern 
United States every summer. Respondents were contacted by mail at the 
dorm where they were staying. They were asked to read a bank lending sce- 
nario and respond to two questions regarding the scenario. Demographic data 
were collected on the reverse side of the sheet. Respondents were asked to 
place their completed surveys in a box in the main lobby of their dorm. A 
total of 1 11 managers responded to the survey, for a response rate Of 24%. 

The scenario, developed in consultation with a colleague who had signifi- 
cant banking experience, read as follows: 

You are a loan officer at a large commercial bank. Custom Molds 
Inc., a manufacturer of plastic injection molds for high tech and 
precision parts, is one of your clients of long and good standing. 

About 1 year ago, the CEO of Custom Molds approached you 
with a request for hnds  in order to revamp his manufacturing 
capabilities in a manner that would allow the firm to gear up for 
new competition. After long discussion and detailed scrutiny of 
the project plans, you recommended that the bank approve a 
$10 million loan for this project. The bank did approve up to 
$10 million for the project, with an agreed schedule of dis- 
bursement. The covenants provide for bank monitoring of 
project progress. 
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To date, $2 ($8) million has been disbursed to the company. 

Over the past few months, industry data and market informa- 
tion have suggested that the firm’s competitive position has 
been negatively affected by new entrants into this increasingly 
global market. In fact, just last week, a principal client of Cus- 
tom Molds dropped the company from its approved vendor list. 

The CEO of Custom Molds has now asked you to authorize the 
next installment of $2 million in order to continue with his 
revamping project. In his letter to you, he indicates that the 
revamping project is about 20% (80%) completed. 

Failure to authorize the requested funds would place Custom 
Molds in a very precarious position, with a high probability of 
default on their outstanding loan. 

Independent Variables 

Subjects were randomly assigned one of four decision problems, in which 
our sunk-cost and project-completion variables were manipulated, as 
described below. 

Sunk cost. Subjects were told that, to date, either $2 million (low sunk 
cost) or $8 million (high sunk cost) of the $10 million approved for lending 
has been disbursed. 

Percentage ofproject complete. Subjects were told that the CEO had 
informed them that the revamping project was either 20% (low project com- 
pletion) or 80% (high project completion) complete. 

Dependent Variable 

After reading the scenario, subjects indicated the probability (from 0% to 
100%) that they would authorize the expenditure of the next $2 million of the 
loan toward completion of the project. 

Results 

Characteristics of the Response Sample 

Five respondents failed to complete all of the measures, so they were 
excluded from analysis. The remaining 106 respondents ranged in age from 2 1 
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Table 1 

Descriptive Statistics and Correlations Among the Dependent and Demographic 
Measures in the Bank Manager Sample 

Variables M SD 1 2 3 

1 .  Allocate next $2 million 70.48 22.79 
2. Age 38.10 6.17 .08 

4. Years lending experience 7.25 6.56 .13 .37 S O  
Note. N =  106. All correlations greater than .20 are significant atp < .05 or more. 

3. Years banking experience 12.79 5.68 -.03 .49 

to 55 years, with an average age of 38. Males (n  = 86; 81%) greatly outnum- 
bered females (n  = 20; 19%). The vast majority ( n  = 101) were Caucasian. The 
number of years of banking experience ranged from 1 to 30, and 76 of 106 
(72%) had lending experience, which ranged from 2 to 23 years. They were a 
highly educated group, with 55 respondents (52%) holding bachelor’s degrees, 
42 (40%) holding master’s degrees, and 2 (2%) holding doctorate degrees. 

It appears that our sample is quite similar to the entire population of bank 
managers from which they were drawn. Of the 457 bankers who attended the 
program, 388 (85%) were males and 69 (15%) were females. The average age 
was 37. With regard to education, 37 (8%) bankers had some college experi- 
ence, 264 (58%) had bachelor’s degrees, 135 (30%) had master’s degrees, and 
10 (2%) had Ph.D.s or law degrees (J.D.s or LL.B.s). Data on the distribution 
of minorities in the population were not available, but we were told in a fol- 
low-up telephone conversation that the proportion of minorities was “quite 
small,” which is consistent with their representation in our response sample. 

Contingency analysis and preliminary one-way ANOVAs revealed that 
respondents in each of the four cells of the 2 x 2 design were not significantly 
different due to age or experience in banking or lending. In addition, the dis- 
tribution of gender and educational level within each cell was also unremark- 
able. Table 1 reports descriptive statistics and correlations for our dependent 
measure and for several of the demographic measures. As can be seen in the 
table, there is no relationship between the dependent measure and age, bank- 
ing experience, or lending experience. 

Resource-Allocation Intentions 

Table 2 shows the cell means for the dependent measure as a function 
of both sunk cost and project completion. A 2 x 2 ANOVA revealed a 
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Table 2 

The Efects ofsunk Cost and Project Completion on Resource Allocation in the 
Bank Manager Sample 

Project completion 

20% 80% 
sunk cost sunk cost 

$2 million $8 million $2 million $8 million 

Allocate next $2 66.27 56.26 77.16 76.00 
million ( n  = 26) ( n =  19) (n = 37) (n  = 24) 

significant effect only for project completion. As can be seen in the table, 
there is a strong effect for percentage complete on the “willingness to allocate 
the next $2 million” variable, with high project completion leading to greater 
willingness to allocate resources than low project completion (M= 76.70 vs. 
62.04, respectively), F( 1, 102) = 1 1.63, p < .001, partial 11 = .11. Neither the 
sunk-cost effect, F( 1, 102) = 1.34, p < .25, partial 0 = .02, nor the interac- 
tion, F( 1, 102) = 1.04, p < .31, partial 11 = .01, was significant.3 

Discussion 

The bank managers’ resource-allocation intentions are perfectly consis- 
tent with our project-completion hypothesis. While project completion leads 
to greater willingness to continue funding, sunk costs do not. Our significant 
findings for project completion and nonsignificant findings for sunk costs are 
important for two reasons. First, these patterns are consistent with Conlon 
and Garland’s (1993) earlier findings. Second, in contrast to Conlon and 
Garland’s undergraduate students responding to a novel situation, we 
obtained these results from a sample of experts responding to a scenario with 
which they had a high degree of familiarity. 

It is particularly noteworthy (as is the case with Conlon & Garland’s, 
1993 results) how completely project completion dominates sunk costs in 
influencing subjects’ reported decisions. Equally interesting is the fact that 
while the various combinations of sunk costs and project completion that 
were provided to subjects suggest differences in overall project performance 
(i.e., low costs with a high percentage completed suggests very good perfor- 
mance, or at least being ahead of schedule; while high costs with a low 

3ldentical results were obtained when we examined the decisions made by those with lend- 
ing experience. 
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percentage completed suggests rather poor performance or being behind 
schedule), these differences did not seem to have any significant impact (in 
the form of a significant interaction) on subjects’ decisions. Conlon and 
Garland also found no interactions between these variables across a wide 
variety of combinations of sunk cost and project completion. 

Study 2: The Chinese Graduate Student Sample 

We designed Study 2 with several purposes in mind. First, because Study 
1 and the two earlier studies by Conlon and Garland (1 993) had utilized 
between-subjects experimental designs, we sought to replicate our results 
using a within-subjects experimental design, where each subject got to 
respond to each combination of sunk costs and project completion in a ran- 
dom order. Second, we returned to the original “radar blank plane” R&D sce- 
nario used in many of the prior studies on sunk-costs effects (e.g., Arkes & 
Blumer, 1985; Conlon & Garland, 1993; Garland & Newport, 1991). Third, 
we changed our sample from undergraduate business students and bank man- 
agers to male graduate students from the People’s Republic of China study- 
ing for advanced degrees in engineering and the physical sciences. Given 
these changes, a replication of our earlier results would further increase the 
generalizability of our findings. 

Method 

Participants and Procedure 

Subjects were 75 Chinese graduate students attending an eastern univer- 
sity. All were citizens of the People’s Republic of China who were recruited 
to participate by a Chinese colleague who attended social functions with the 
graduate students. Sixty-eight students agreed to complete a “business deci- 
sion survey.” Each experimental protocol contained four versions of an R&D 
decision scenario, presented in random order. We used the original scenario 
developed by Arkes and Blumer (1985) and modified by Garland and New- 
port (1991). Subjects were asked to “read each scenario carefidly and respond 
to the questions as if [they] were really experiencing the decision situation.” 
The scenario read as follows: 

You are the President of Aero-Flite Corporation, an airplane 
manufacturer. You have spent $1 ($9) million of the $10 mil- 
lion budgeted for a research project to develop a radar-scram- 
bling device that would render a plane undetectable by 
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conventional radar (in effect, a radar blank plane). The engi- 
neering department has informed you that the project is 10% 
(90%) complete. 

You have just discovered that another firm has begun market- 
ing a similar product that takes up less space and is much easier 
to operate than Aero-Flite’s. 

The decision you face now is to either abandon the project or 
authorize the next $1 million from the budget to continue this 
radar-scrambling research project. 

Independent Variables 

As can be seen in the scenario, low and high sunk-cost conditions were 
created by informing the subject that $1 or $9 million of the $10 million bud- 
get has been spent. Low and high project-completion conditions were cre- 
ated by informing the subject that the project was either 10% or 90% 
complete. 

Dependent Variable 

Following each scenario, subjects were asked to indicate, on a scale from 
0 to 100, the likelihood of their authorizing the next $1 million in the budget 
to continue with the project. 

Results 

We used a repeated-measures MANOVA to test for all possible effects. 
Significant within-subjects effects were found for both the sunk-cost, 
F(1,67)  = 1 7 . 4 7 , ~  < .001, partial q 2  = .21, and project-completion, 
F(1,67) = 416.94, p < .001, partial q 2  = .86, manipulations. The interaction 
was not significant, F( 1,67) = 2.85, p = . lo, partial q 2 = .04. Cell means for 
the four conditions are presented in Table 3. As can be seen in the table, the 
sunk-cost effect in this study, while significant, is negative. In other words, 
the more money that had been invested, the less willing respondents were to 
allocate the next million dollars. This is completely the opposite of the sunk- 
cost hypothesis. The significant within-subjects effect for project completion 
indicates that, as expected, projects that were 90% complete were more likely 
to receive additional funds than projects that were only 10% complete. 
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Table 3 

Mean Reported Likelihood of Allocating the Next Million Dollars of the Budget 
in the Chinese Graduate Student Sample 

Percentage of project complete 

sunk cost 10% complete 90% complete 

$1 million 
$9 million 

13.82 
7.21 

88.24 
73.38 

Discussion 

Consistent with Conlon and Garland ( 1  993) and with the results of Study 
1, there was a very strong and significant main effect of project completion 
on reported willingness to allocate resources, with subjects much more will- 
ing to allocate funds to a project when it was close to, as compared to far 
fiom, completion. 

Also consistent with earlier results, the sunk-cost hypothesis continues to 
receive no support. However, unlike the results of earlier studies, there was 
actually a negative sunk-cost effect in this study, where at each level of 
project completion, higher costs were associated with a lower likelihood of 
project continuation. While we cannot be certain why this effect occurred 
among Chinese graduate students but not bank managers (Study 1) or under- 
graduate business students (Conlon & Garland, 1993), we can point to at least 
one other study which found a negative sunk-cost effect (Garland, Sandefur, 
& Rogers, 1990). In that study, petroleum geologists responded to an oil- 
drilling scenario in which increasing sunk costs were associated with increas- 
ing negative feedback (i.e., as the number of dry wells drilled increased, so 
did both sunk costs and negative feedback). It is interesting to note that the 
study in Garland et al. where the negative sunk-cost effect was strongest was 
also a within-subjects design where subjects responded to multiple decision 
problems. Perhaps the within-subjects design of our Chinese graduate student 
study heightened respondents’ sensitivity to expenditures, leading them to 
behave more cautiously in allocating hture resources. 

Another result of interest among our Chinese graduate student sample is 
the extremity of their responses to our decision scenarios as a function of 
project completion. For example, in the scenarios where project completion 
was low, 73% of subjects responded by stating that there was zero likelihood 
of their continuing the project. When project completion was high, 5 1% of 
subjects reported 100% likelihood of continuing investment. Such “all or 
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nothing” decisiveness was not apparent in any of the past studies reviewed 
here. 

It is possible that among our Chinese graduate students, relative to United 
States samples, there was a heightened sensitivity to overall project perfor- 
mance. For a given level of project completion (i.e., 10% or 90%), higher 
costs provide more negative information than do lower costs. Such a pattern 
is also consistent with data reported by Rubin and Brockner (1 975) suggest- 
ing that escalation was less likely to occur if costs are made salient at an early 
rather than a late point. It may also simply be that the higher costs provide 
greater evidence of unambiguous negative feedback for the Chinese sample 
than it does for the United States samples. Staw and Ross (1 987) suggest that 
such feedback can effectively reduce escalatory pressures. 

Study 3: The MBA Sample 

As mentioned previously, there is both theoretical (e.g., Brockner et al., 
1979) and case-study (e.g., Duffy, 1993; Ross & Staw, 1993) support for the 
notion that as project completion draws near, the motivation to continue with 
a chosen course of action increases, overshadowing concerns with costhene- 
fit information that was relevant to the original decision to begin the project. 
Our prior studies have found a strong main effect of project completion on 
continued project investment in the face of information about a clear compet- 
itor threat to overall project profitability. In Study 3, we introduce and vary a 
new piece of costhenefit information. 

Few studies of escalation effects have directly considered the impact of 
opportunity costs on decisions to continue investment in a project. One 
exception to this was a study by Northcraft and Neale (1 986). As pointed out 
by these authors, “opportunity costs are abstract possibilities ‘expended’ by 
the passage of time [and are] less likely to be considered in a decision 
maker’s deliberations” (p. 35 1). Northcraft and Neale varied information 
about opportunity costs in the context of a real-estate investment decision. 
Their results showed that subjects who received explicit information about 
alternative opportunities for investment were more likely to abandon (i.e., 
sell off) a partially completed project than were those who did not receive 
this information. However, in their study, neither sunk-cost nor project-com- 
pletion information were vaned. 

In our final study reported here, we varied the salience of opportunity 
costs, along with both sunk costs and project completion. Thus, in addition to 
testing our first hypothesis, our manipulation of opportunity costs allowed us 
to test a new hypothesis derived from the theory and case research mentioned 
earlier. If economic considerations become less important as project 
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completion draws near, then we should expect an interaction effect of project 
completion and opportunity costs on subjects’ willingness to continue invest- 
ment in a questionable project. 

Method 

Participants and Procedure 

The subjects for Study 3 were 32 second-year MBA students enrolled in 
an advanced-level management class, who served as voluntary research sub- 
jects. In contrast to the undergraduate subjects used by Conlon and Garland 
(1993), these subjects were older (mean age = 29.03), had considerable full- 
time work experience (mean number of years = 6.22), and had taken a con- 
siderable number of graduate-level business courses (mean number of 
courses = 12.16). 

The experiment utilized a 2 x 2 x 2 mixed factorial design, with sunk 
costs and project completion treated as within-subjects factors and opportu- 
nity costs treated as a between-subjects factor. Subjects were given an exper- 
imental protocol, in class, containing four versions of an R&D decision 
scenario, presented in random order. The scenario from Study 2 was used 
with one additional paragraph added in one experimental condition. 

Independent Variables 

Once again, low and high sunk-cost conditions were created by informing 
the subject that $1 or $9 million of the $10 million budget has been spent. 
Low and high project-completion conditions were created by informing the 
subject that the project was either 10% or 90% complete. 

In addition, 15 of the respondents were randomly assigned to a control 
condition in which no explicit information about opportunity costs was given. 
The remaining 17 respondents were assigned to an opportunity-cost condi- 
tion, in which additional information, designed to highlight an alternative use 
for the research funds, was presented. In this condition, the following para- 
graph was added to each scenario: 

In making this decision, assume that you have just received 
some information about another promising research project. 
Abandoning the radar-scrambling project would allow you to 
allocate the knds  to the start up of this new project. If you 
decide to continue with the radar-scrambling project, you will 
not have the h d s  required for the start up of this new project. 
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Table 4 

MANOVA Results for the MBA Sample 

Multivariate test Source of variation df MS F 

Opportunity cost 

effects 
Between-subjects 

sunk cost 

effects 
Within-subjects 

Percentage complete 
Within-subjects 

effects 

Sunk cost by 

within cells 
Opportunity cost 

Within cells 
sunk cost 
Opportunity Cost x Sunk 

cost 

Within cells 
Percentage complete 
Opportunity Cost x 

Percentage Complete 

percentage complete 
Within-subjects Within cells 

effects Sunk Cost x Percentage 
Complete 

Cost x Percentage 
Complete 

Opportunity Cost x Sunk 

30 2,329.58 
1 1,688.14 0.72 

30 503.31 
1 1,221.79 2.43 

1 3.04 0.01 

30 933.18 
1 28,880.95 30.95** 
1 4,487.83 4.81* 

30 291.05 

1 443.57 1.52 

1 6.07 0.02 

*p < .05. **p < .001. 

Dependent Variab Ie 

Following each scenario, subjects were asked to indicate, on a scale from 
0 to 100, the probability of their authorizing the next $1 million in the budget 
to continue with the project. 

Results 

We used a MANOVA to test for all possible main effects and interactions. 
The results of this analysis are displayed in Table 4. Cell means for the eight 
conditions in the study are presented in Table 5 .  



TOO CLOSE TO QUIT 2039 

Table 5 

Mean Reported Likelihood ofAllocating the Next Million Dollars of the Budget 
Across Experimental Conditions, Showing the Opportunity Cost x Percentage 
Complete Interaction-MBA Sample 

10% project completion 90% project completion 
opportunity costs? opportunity costs? 

sunk cost No Yes No Yes 

$1 million 40.88 2 1.87 55.82 59.67 
$9 million 43.47 24.20 65.00 70.33 

Consistent with the findings of Conlon and Garland (1 993) and our bank- 
manager study, there were no main effects or interactions involving sunk 
costs. Also consistent with Conlon and Garland and both of the previous 
studies reported here, there was a strong and significant main effect of project 
completion on reported willingness to allocate resources. Thus, in support of 
Hypothesis 1 ,  our subjects were much more willing to allocate funds to a 
project when it was close to completion ( M =  32.61 and 62.71, for low and 
high project completion), F(1,30) = 3 0 . 9 5 , ~  < .001, partial q 2  = .49. 

While there was no significant main effect of opportunity costs on will- 
ingness to continue investment, there was a significant Opportunity Cost x 

Project Completion interaction, F( 1,30) = 4.81, p < .04, partial q = .12. Fig- 
ure 1 allows us to examine this interaction graphically. Collapsing across the 
sunk-cost variable, when project completion was low (1 O%), subjects were 
significantly less likely to allocate additional fmds when given information 
about opportunity costs (M= 23.11) than when not given such information 
(M= 42.26), t(30) = 2 . 4 3 , ~  < .03. On the other hand, when project comple- 
tion was high (90%), subjects’ willingness to allocate additional funds did not 
significantly differ across between the opportunity-cost (M = 65.00) and no- 
opportunity-cost (M= 60.41) conditions, t(30) = 0.58, ns. Thus, Hypothesis 
2, which predicted that awareness of opportunity costs would reduce subjects 
willingness to continue investment in an R&D project when project comple- 
tion is low but not when project completion is high, is supported. 

Discussion 

As in our first study, there was no evidence for the sunk-cost hypothesis 
when sunk costs and project completion were manipulated independently in 
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Figure I. The Opportunity Cost x Percentage Complete interaction on reported likelihood 
of allocating the next million dollars of the budget-ME3A sample. 

the context of  a decision problem requiring continued investment or 
withdrawal from a threatened project. Once again, however, the degree of 
project completion strongly influenced resource-allocation intentions. 

Our new hypothesis, predicting that awareness of opportunity costs would 
influence subjects’ decisions to continue with a project when project comple- 
tion was low but not high, received strong support in this study. This finding 
suggests the need for a caveat regarding the utility of opportunity-cost infor- 
mation in decision making. It appears that opportunity-cost information, like 
other forms of economic information, is more potent at the start of a project 
than it is toward the end of a project (Brockner & Rubin, 1985). Perhaps 
Northcraft and Neale (1986) would have found such an effect if project com- 
pletion had been manipulated in their study. 

General Discussion 

In this section of our paper, we would like to address two issues. With 
respect to sunk costs, we will offer some ideas about when they may and may 
not be important to decision making. We then conclude the paper by outlin- 
ing our own theoretical explanation for the findings, and propose some ques- 
tions for future research. While we realize that theoretical development is 
typically found at the beginning of a paper rather than the end, we feel that 
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we needed the results of our three studies presented here to form a strong 
enough basis for our suppositions. 

The Role of Sunk Costs in Decision Making 

The consistency of our findings across undergraduate samples (Conlon 
& Garland, 1993), bank managers, Chinese graduate students, and 
advanced MBA students, together with other research that has failed to find 
that sunk costs contribute positively to escalation (Garland et al., 1990; 
Heath, 1995), calls into question whether sunk costs in and of themselves 
play any significant role in escalation of commitment. We believe that such 
costs are important, but more so for some types of decision situations than 
for others. 

For example, image theory (Beach, 1990; Beach & Mitchell, 1990) pro- 
vides a useful distinction among types of decisions which might help to sug- 
gest when sunk costs will matter in decision making. The theory 
distinguishes between (a) adoption decisions, which concern making initial 
choices about what projects to undertake or reject, and (b) progress deci- 
sions, which concern whether a plan (already in motion) is making sufficient 
progress toward goal attainment. More recently, Staw and Hoang (1 995) 
have described adoption decisions as resource utilization decisions. 

In our research, we have chosen to study progress decisions: In all of our 
scenarios, the projects are already under way. The results of five separate 
studies in which sunk costs and project completion have been manipulated 
independently in the context of such progress decisions (three in this paper 
and two in Conlon & Garland, 1993) are quite clear. Moreover, there is no 
unconfounded experimental evidence of which we are aware at the present 
time that would demonstrate that sunk costs contribute to escalation in incre- 
mental investment situations of the sort that we have studied. 

With regard to certain adoption decisions, however, we believe that sunk 
costs may play a more important role. A reexamination of the findings in 
Arkes and Blumer ( 1  985) supports such a thesis. For example, some of their 
scenarios placed subjects in the dilemma of having purchased two nonrefund- 
able ski trips for the same weekend. The trips varied in cost, and the less 
expensive trip was expected to be more fun. Subjects typically decided to go 
on the ski trip which cost more money, even though it had a lower payoff in 
terms of the subjects’ enjoyment. Similar sunk-cost patterns were obtained by 
Staw and Hoang ( I  999 ,  who in their study of NBA draft choices found that 
players selected earlier in the draft (and who were paid more money) played 
more minutes and had longer careers than did those chosen later in the draft, 
even when performance was controlled for. These studies suggest that 
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product utilization decisions may be one type of adoption decision where 
sunk costs are likely to play an important role.4 

Sunk costs may also have important affective implications. For example, there 
is evidence that people prefer and endorse products for which they paid higher 
prices (e.g., Cialdini, 1984). However, these effects can again be construed as 
examples of the consequences of adoption decisions, rather than progress decisions. 

In addition, there are some situations in which degree of project comple- 
tion cannot be easily or readily determined (the NBA draft scenario is one 
such context). In such contexts, information about expenditures (sunk costs) 
may be the only data available on which to make inferences about how a 
project is doing. For example, consider United States involvement in the 
Vietnam War (an event which actually triggered much of the early work on 
escalation): There was little objective data on degree of progress, other than 
expenditures, and as McNamara (1995) points out in his recent book, what 
data are available (such as guns destroyed or people captured) may actually 
be negatively correlated with degree of project completion. 

A Goal-Substitution Explanation 

We believe that the results of studies presented here and elsewhere 
(Conlon & Garland, 1993) suggest a potentially powerhl new contributor to 
escalation phenomena that is worthy of more attention by researchers who 
are working in this area. We propose that as progress moves forward on a 
project, completion of the project itself takes increasing precedence over 
other goals (e.g., economic profit) that may have been salient at the time the 
decision was made to begin the project. It is this phenomenon that we have 
labeled goal substitution. In contrast to the sunk-cost hypothesis, goal substi- 
tution is not driven by past expenditures of money and effort; rather, it is 
driven by the belief that project completion is close at hand. In a sense, we 
argue that individuals get caught up in the desire to complete what they have 
started, and as this completion draws nearer, information that might have 
been taken into account before choosing to undertake the project (e.g., cost/ 
benefit ratios, etc.) becomes increasingly unimportant. 

It seems reasonable to seek to position the project-completion effect and 
the goal substitution explanation into some of the preexisting models of esca- 
lation and decision making. In terms of the escalation paradigm offered by 

41n fact, some of Arkes and Blumer’s ( 1  985) other scenarios that purport to demonstrate 
sunk-cost effects can be criticized on the grounds that they do not control for the type of decision 
being made. For example, in one study, subjects are asked how likely they are to allocate the first 
% I  million to a project (which is essentially an adoption decision) versus allocating the last % I  
million to a project (a progress decision). 
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Staw and Ross (1 987), degree of project completion can be considered an 
example of a project determinant; an objective feature of a venture that moti- 
vates continued investment and ultimately binds a decision maker to a course 
of action. Staw and Ross describe project determinants as being potent com- 
mitment forces at both the beginning and end of a project’s life span. Our 
work, and other anecdotal evidence (e.g., Ross & Staw, 1993) suggesting that 
individuals are more likely to persist as project completion draws near, is cer- 
tainly consistent with Staw and Ross’ description of the importance of project 
determinants at the end of a project’s life span. 

Of course, what is especially interesting about the kinds of decisions consid- 
ered in much of the escalation research is that often the original goal that drives 
an individual or organization to undertake some course of action is not comple- 
tion of a project itself (e.g., the building of a nuclear power plant), but some 
other outcome (e.g., economic gain) for which completion of the project under- 
taken is perceived to be a necessary, but not sufficient condition. Thus, in pro- 
posing a goal-substitution explanation, we are suggesting that in a variety of 
decision contexts, the more immediate and controllable outcome of completing 
what one has started can come to substitute either partially or completely for an 
originally desired outcome which is more distant and less controllable. 

The goal-substitution effect that we have proposed is also consistent with 
the Brockner et al. (1 979) entrapment paradigm, which argues that goals shift 
‘‘from an economic motive at the outset to some other motive later” (p. 494). 
Indeed, the statement from Brockner et al. was highly influential in shaping 
our own thinking about goal substitution. Of course, Brockner et al. focus on 
self-justification as the “other motive” that entrapped individuals are 
responding to, while we focus on project completion. 

In fact, our explanation may not conflict with a self-justification explana- 
tion. Project completion may be a mechanism through which justification of 
past expenditures is retrospectively rationalized. In other words, “Yes, we are 
way over budget-but just look at the finished product!” If we assume that 
resource allocators would like to be perceived as having made both successful 
and prudent investments, then it is important to understand whether these deci- 
sion makers are defining “successful” in terms of economics or in terms of 
project completion. Being able to point with pride to a completed venture may 
be an important mechanism in leveraging one’s self-esteem with regard to the 
project. Such reputational or symbolic payoffs should not be underestimated. 

Future Research 

The goal-substitution effect that we have proposed suggests that as project 
completion draws near, individuals pay less attention to factors that may have 
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been important in their initial decision to undertake a project (e.g., competitor 
threats, profit expectations, opportunity costs, etc.). Clearly, the next step in 
this research path is a longitudinal study which can demonstrate that attention 
shifts from initial goals to other concerns that are more controllable (e.g., 
project completion) as project completion nears. Finding such an attentional 
redirection would provide strong support for the goal-substitution explana- 
tion. 

Given that degree of project completion (specifically, high project com- 
pletion) appears to dominate other types of information (e.g., competitive 
threats or opportunity costs), future research might consider what kinds of 
information might cause most individuals to withdraw from a project, even in 
its final stages of completion. In other research, it would be very interesting 
to examine reactions from project participants to the cancellation of projects 
in varying stages of completion. Based on our goal-substitution proposition, 
we would expect increasingly negative affect in the later stages of project 
completion, if this is the primary goal to which respondents are attending and 
its completion has now been frustrated. 

One type of information that would be particularly interesting to examine 
using a goal-substitution model is the role of feedback in decision making. 
The escalation and entrapment literature clearly acknowledges the important 
role that feedback plays in decision making. Escalation theory (e.g., Staw & 
Ross, 1987) argues that only feedback which is clear and unambiguous is 
likely to change intentions to continue with a project. In fact, several studies 
have found that unambiguous negative feedback reduces continued invest- 
ment intentions (Garland et al., 1990; Kernan & Lord, 1989; Rubin & 
Brockner, 1975; Staw & Fox, 1977). 

By extension, one can think of project-completion information as a partic- 
ular type of feedback. For example, in our studies, variation of both project 
completion and percentage of budget expended provides implicit feedback 
about the overall level of project performance. Decision makers could choose 
to use these two pieces of information as a heuristic to determine how a 
project is going. For example, if 10% of the budget has been spent and the 
project is 90% complete, one might infer that the project is ahead of schedule 
(positive feedback) and increase their investment. Conversely, if 90% of the 
budget has been spent and the project is only 10% complete, one might infer 
that the project is hopelessly behind schedule (negative feedback) and 
decrease their investment. This may suggest to some that our results are 
confounded by the type of implicit feedback that occurs when subjects have 
such information. Perhaps a study where open-ended responses are obtained 
would help us to determine whether decision makers are using these two 
pieces of information in this way. However, none of the five studies in which 
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sunk costs and project completion were varied independently (those in this 
paper and the two in Conlon & Garland, 1993) found an interaction between 
sunk costs and project completion. 

We can point to some data that question this explanation, however. 
Conlon and Garland’s (1993) first study of the project-completion effect 
included conditions in which there was no mention of project-completion 
information, as well as conditions in which there was no information about 
sunk costs. Moreover, their study included a wider variety of levels of project 
completion and sunk cost (project-completion levels of lo%, 50%, and 90%; 
and sunk-cost levels of $1, $5, and $9 million of a $10 million budget). When 
no project-completion information was provided, there was no evidence of a 
sunk-cost effect (reported probabilities of allocating the next million dollars 
were 64%, 69%, and 66% for sunk-cost levels of $1, $5, and $9 million, 
respectively). On the other hand, when no sunk-cost information was pro- 
vided, project-completion levels continued to lead to higher probabilities of 
allocating the next million dollars (probabilities of 63%, 66%, and 73% for 
projects that were lo%, 50%, and 90% complete, respectively). Thus, there is 
experimental evidence that project-completion effects do not rely on combin- 
ing level of completion with sunk costs to determine if projects are on sched- 
ule or behind schedule. 

Other convincing data come from Drummond’s (1 996) analysis of the 
TAURUS share-transfer system, where she notes: 

A project that had consumed 90% of its budget yet was only 
10% complete might suggest woeful mismanagement. Wouldn’t 
such a project be terminated long ago? The present case exem- 
plifies the difference between pen-and-paper exercises and real 
conditions. In autumn 199 1 ,  TAURUS was 0% complete. More- 
over, it had consumed 100% of its budget. (p. 119) 

In spite of this obvious negative feedback, additional investments contin- 
ued to be made on the project well into 1993. Drummond (1996) argues that 
the data from TAURUS support the assertion that level of project completion 
is more important than sunk costs. 

In addition to the forces already noted, characteristics of the decision con- 
text, such as the tangibility or concreteness of the project, may also have a 
direct effect on continued investment or may interact with project completion 
to influence investments. For example, a building that can be seen and 
touched may be more likely to receive continued hnding than a less tangible 
project (e.g., an electronic network), and this effect may be more pronounced 
as project completion draws near. Of course, more concrete projects might be 
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more susceptible to project completion effects, in part, because their salvage 
value is greater (e.g., Northcraft & Wolf, 1984). However, in some situations, 
completion of a project can greatly reduce salvage value by diminishing 
opportunities for alternate use.5 

We close by noting some obvious limitations of our work. All of our 
scenarios, even the one explicitly developed for the bank manager sample, 
are less involving than the real-world situations decision makers face. While 
this is a common factor in much of the research on decision making, we feel 
that it is essential to conduct laboratory studies of decision making in which 
both sunk costs and project completion are varied for subjects who are per- 
sonally involved in an ongoing task. While such studies may lack mundane 
resemblance to typical business situations, it is important to validate goal- 
substitution effects in situations that involve real outcomes for a decision 
maker. 
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