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Abstract 
 

Near-miss events are events that could have ended in either success or failure, but where 
good luck intervenes and results in a successful outcome rather than a failure (Dillon & Tinsley, 
2008).  Near-misses could be evidence that a system is in trouble and hence provide early 
warning signals for upcoming failure.  However, these warning signals are too often unattended 
because the near-misses are processed instead as successes.  If, on the other hand, organizations 
and organizational actors could be encouraged to be more critical of near-miss events, looking to 
unpack why a failure almost happened, we argue that organizations and their members could 
learn from these near-misses and possibly avert disaster.  We support these conclusions with 
evidence from two experimental studies involving both students and NASA 
managers/contractors.   

 
Introduction 

 
When organizations experience clear failures, they usually are very thorough in their 

investigations as to why the failure occurred.  For example, when NASA experiences a failure, a 
formal investigation board is convened to identify the factors that contributed to the outcome.  
These failures when examined with hindsight generally are attributed to poor decisions 
(including human errors that occurred).  Sometimes, however, the outcome is a result simply of 
bad luck, and sometimes successes are simply good luck.  Consider a California community 
preparing for possible earthquakes.  The community can make the same preparation decisions, 
but experience completely different outcomes if an earthquake occurs on a Friday afternoon 
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during rush hour (i.e., Loma Prieta in 1989) versus at 4:30 am on a holiday (i.e., Northridge in 
1994).   In the case of NASA, consider landing spacecraft on Mars, bad luck would include 
problems caused by terrain features (i.e., hitting a sharp rock), severe weather, or launch failures.   
In the Columbia accident, the catastrophe was partly caused by poor decision-making and partly 
by bad luck.  The shuttle experienced bad luck in that the piece of foam debris struck the leading 
edge of the wing, a very sensitive portion of the orbiter.  However, poor decision-making by 
project managers allowed similar pieces of foam to become detached at least thirty times on 
previous missions and only good luck prevented a large enough piece of foam from striking a 
highly sensitive area on any of these previous shuttle missions (Columbia Accident Investigation 
Board, 2003).  Hence, as these examples show it is important to pick apart what human and 
systemic errors contributed to the failure and to what extent the failure was merely a case of bad 
luck. 

 
Unfortunately separating out the human and systemic factors in any outcome from the 

component of luck or chance of any outcome proves to be very difficult to do.  Thus although in 
theory managers are rewarded for good decision making or good managerial practices, in reality 
organizations have difficulty monitoring managerial actions (Jensen & Meckling, 1976).  
Generally, organizations tend to substitute organizational outcomes or other tangible 
performance metrics as proxies for managerial decision making.  Indeed this tendency to anchor 
on outcomes rather than deep scrutiny of all the individual action that led to these outcomes has 
been termed an “outcome bias” (Baron & Hershey, 1988).      

In this paper, we examine how organizations respond to one type of outcome event: the 
near-miss.  A near-miss is defined as an event that could have resulted in a bad outcome but that 
bad outcome was avoided because of some component of (good) chance (Dillon & Tinsley, 
2008).  If people anchor on outcomes then near-misses will be regarded as equivalent to 
successes—even if the “success” was almost a “failure” except because of chance.  That is, the 
chance component is discounted or overlooked.  When this happens, near-misses will not get the 
necessary scrutiny they deserve.  Because of this outcome bias, near-miss events can become a 
particular threat to individual and organizational learning.  Hence the warning signals that are 
embedded in near-miss events are overlooked, and an opportunity for learning is forgone. 
 

Learning and Individual Reward Systems 
 

 Individuals are motivated to learn when they receive a poor outcome.  For example, 
when an employee does not get the raise s/he expected to obtain and receives clear feedback as 
to what s/he can do to improve his or her performance and believes that feedback, then the 
employees is motivated to learn what was suggested.  If on the other hand, an individual receives 
a good outcome then the motivation to question, re-examine, experiment, and learn is muted.  
For example, when learning to swim butterfly, once one has successfully navigated the length of 
the pool, swimming lessons no longer seem relevant.  The need to learn appears to have passed 
with successful performance.  Thus successes, in and of themselves, can be a threat to further 
learning.  Rather, with successful outcomes, what one “learns” is to continue doing what one has 
just done.  We heed the message, “do not fix what is not broken.”  But to continue the swimming 
analogy, any competitive swimmer will have a coach and will continue to examine and refine 
their stroke technique.  This search for continued improvement too rarely happens in business.  
Instead, past successes contribute to overconfidence and over-optimism in future decision-
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making, both of which provide barriers to learning (Kahneman and Lovallo 1993, Hilary and 
Menzly 2006, Lowe and Ziedonis 2006).  Why should one seek to learn more if one is already 
confident of his or her actions? 

 
Organizational reward systems indicate whether members should be confident of their 

prior actions or not.  If managers experience a positive reward, such as praise, monetary 
outcomes, or more responsibilities, they are likely to be more confident of their past actions than 
if they experience a sanction or negative reward.  Positively rewarded managers would be 
unlikely to question their past actions, examine their decision processes, or reevaluate their prior 
behaviors.  That is, they are unlikely to learn anything other than to continue into the future what 
was done in the past.  This reward system is clearly problematic for future business success.  
 

Near misses and Organizational Rewards 
 

Given this described relationship between outcomes, rewards, and future decisions, when 
near-misses are perceived as successes, managers whose decisions result in a near-miss, should 
be rewarded just as managers who make decisions that result in outcomes that are successes.  
Furthermore, both these managers should be rewarded significantly more positively than 
managers who make decisions that result in a failure.  And this will happen even if managers in 
all conditions make the same decisions and even if managers whose decisions resulted in a near-
miss clearly escape failure because of luck.   

 
In prior work (Dillon & Tinsley, 2008), we have found just such a result.  We found that 

managers who engaged in risky decision but whose behavior resulted in a near-miss (that is, 
because of good luck they escaped failure) were more likely to be positively rewarded than 
equivalent managers who engage in the same risky decisions and because of bad luck actually 
get harmed (i.e., experience a failure).  Even though the behaviors (i.e. the managerial decisions) 
may be equivalent, organizational incentive mechanisms rewarded managers associated with 
good final outcomes higher than those associated with bad final outcomes. 

 
In the remainder of this paper we briefly summarize these findings and then explore how 

a different scenario (which has all managers engaging in cautious decision making rather than 
risky decision making) changes the pattern of results.  We then connect these results to 
individual and organizational learning. 
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Background NASA Missions 
 

This research builds on historical mission-case data currently available and being 
developed at Goddard Space Flight Center (GSFC) to answer: 

 
• How were key decisions in the projects managed for success (or failure)? 
• What has NASA learned from past mission successes, near-misses, and failures?   
• What similarities are there across different mission experiences that might indicate 

underlying unidentified risks for projects? 
•  

For example, two missions documented at GSFC in case studies are: TIMED and WIRE.  
TIMED (Thermosphere Ionosphere Mesosphere Energetics and Dynamics Project) is generally 
considered a success and WIRE (Wide-Field Infrared Explorer) is considered a failure.  TIMED 
was a very ambitious project when conceived in 1990 involving multiple spacecraft and nine 
instruments.  When finally launched in 2001, it was one spacecraft with four instruments.  
Development of the project shifted between GSFC and the Applied Physics Lab (APL), and the 
final four years of the project were a joint effort of both centers (1990 to1993 by GSFC project, 
1994 to1996 by APL project, 1997 to 2001 by APL/GSFC project).  These management shifts 
resulted in confusion over reporting relationships and personality conflicts.  Also, in several 
documented cases, GSFC managers felt that APL processes were not up to GSFC standards.  
Immediately after launch, the spacecraft experienced four guidance and control anomalies, but 
the operations team was able to quickly overcome the problems, and the mission is considered a 
success having met their minimum science criteria April 2002. 

 
WIRE was a project within the Small Explorer (SMEX) program office.  The SMEX 

program has been considered a very successful program with the exception of the WIRE 
blemish.  In the case of WIRE, GSFC was responsible for the overall mission, but the Jet 
Propulsion Laboratory (JPL) was responsible for the instrument development.  JPL contracted 
with a third party to develop the instrument electronics (including pyro-control electronics).  On-
going “sibling rivalries” between GSFC and JPL and confusion over reporting relationships led 
to poor communications and personality conflicts for the project.  Also, fairly late in the process, 
there was turnover in the instrument manager position at JPL.  WIRE failed soon after launch in 
March 1999 when the cover on the instrument ejected prematurely and destabilized the 
spacecraft.  The spacecraft was recovered and completed some investigations but since it did not 
achieve its primary science objectives the mission was considered a failure. 

 
The development conditions and decisions in both projects were similar, but individuals 

and organizations learned different lessons from the “success” (TIMED) than from the “failure” 
(WIRE).  This provided our underlying motivation to study how outcomes are processed and 
how the ultimate judgment of these outcomes take very little notice of the role of chance.   
 

Prior Results 
 

A case scenario was created loosely based on development details from the WIRE and 
TIMED missions.  Three versions were created.  In all three cases, the development problems 
were identical, and Chris, the project manager made the same decisions about how to interact 
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across the different NASA departments, whether or not to skip a peer review and whether or not 
to investigate a potential fatal problem.  Appendix 1 shows the actual text of the scenarios.  In all 
three cases, because of turnover and tight schedules, Chris allowed the project to miss a peer 
review of the electronics of the instrument and decided not to investigate a last minute, 
potentially catastrophic design problem.  The cases differed only in project outcome.  In the 
“miss” version, the reader is told that the mission was a complete success sending back useful 
data (i.e., there is no error shortly after launch).  In the “near-miss version”, a problem occurs 
shortly after launch, and only because of the chance alignment of the spacecraft to the sun at the 
time (i.e., good luck), the problem is not catastrophic to the mission.  In the “hit” version, the 
problem is catastrophic but again only because of the chance alignment of the spacecraft to the 
sun (i.e., because of the alignment to the sun at the chance time of the problem, the hydrogen gas 
releases suddenly, and the spacecraft tumbles out of control). The scenario was realistically 
similar to actual events that occurred with TIMED and WIRE. 

 
Initial data were collected from three groups of participants: NASA managers (N=71), 

and MBA students (N=63) and undergraduate (N=158) business students from a large Eastern 
U.S. university.  NASA managers participated as part of a training course on project 
management.  The students filled out the exercise as part of their classroom activities during a 
lesson on general decision-making. This initial experiment and the results are described and 
documented in Dillon and Tinsley (2008).   

 
A MANOVA, with condition (i.e., success/failure/near-miss outcome) as the independent 

variable, was performed since the dependent variables (decision ability, competence, 
intelligence, leadership, and promotability) are correlated.  Analysis of the data show that 
condition (i.e., success, near-miss, or failure) has a significant effect on the dependent variables 
(test: Wilks’ Lambda (10, 450)= 3.95, p<.001).   There was no significant effect for either sample or 
the interaction of sample by condition, the latter of which suggests that the pattern of responses, 
by condition, did not differ across samples.  Thus, we present the results from both student and 
NASA participants together.   

 
Univariate F statistics showed that condition had a significant effect on decision ability 

(F(2,229) = 5.6, p<0.01), competence (F(2,229) = 10.7, p<0.001), leadership ability (F(2,229) = 8.4, 
p<0.001), intelligence (F(2,229) = 2.6, p=.04), and the decision to promote the manager to a larger 
project (F(2,229) = 12.2, p<0.001).  Post-hoc contrasts, using Tukey HSD, tested which of our 
three conditions (success, failure, near-miss) were significantly different from each other, and 
these results are summarized in Table 1.  The dependent variable means by condition are shown 
graphically in Figure 1.  

 
Table 1: “Base Case” Means, Standard Deviations, and Contrasts of Evaluations by Condition 

 
Condition 

 Miss Near-miss Hit Miss/Hit Miss/ 
Near-
miss 

Near-
miss/ 
Hit 

Dependent 
Variables 

Mean Standard 
deviation 

Mean Standard 
deviation 

Mean Standard 
deviation 

p-value* p-
value* 

p-
value* 

Decision 
Ability 

4.62 1.66 4.46 1.48 3.82 1.70 <.01 n.s. <.01 
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Competence 4.64 1.32 4.56 1.15 3.80 1.32 <.001 n.s. .001 
Intelligence 4.54 1.34 4.53 1.28 4.10 1.40 .04 n.s. .07 
Leadership 5.29 1.24 4.91 1.46 4.38 1.65 <.001 n.s. <.05 
Promote to 

larger project 
3.94 1.54 3.75 1.54 2.83 1.51 < .001 n.s. <.001 

* Significance according to post-hoc Tukey HSD, one- tailed test 
 

In this study, managerial decision evaluations were heavily anchored by organizational 
outcomes as participants rated managers whose decisions ended in organizational success (or a 
near-miss) with significantly higher decision ability than managers whose decisions ended in a 
failure.  This outcome bias spilled over to characteristics of the project manager.  When the 
outcome was a success (or a near-miss), Chris was rated as significantly more competent, having 
more leadership ability, and being more deserving of a promotion than when the outcome was a 
failure.   

 
This categorization of near-misses as different from failures can threaten organizational 

learning.  If project managers whose decisions result in near-misses are judged in between 
project managers with success outcomes and those with failure outcomes, we could be confident 
that, in the long run, the chance component of any outcome would wash out.  However, our data 
shows that managers whose decisions resulted in a near-miss were evaluated similarly to those 
whose decisions resulted in a success and significantly different from those whose decisions 
resulted in a failure. This skew in the categorization of near-misses suggests that participants are 
coding these events as successes.  Because prior research shows that past successes contribute to 
overconfidence and over-optimism in future decision-making, this finding is antithetical to 
organizational learning (Kahneman and Lovallo 1993, Hilary and Menzly 2006, Lowe and 
Ziedonis 2006).  Furthermore, when people code near-misses more as successes and different 
from failures, it implies that they are discounting or ignoring the role of good fortune in creating 
the organizational outcome.  As people discount the role of chance in outcomes, they are likely 
to make riskier choices.  

 
Based on these results, we designed a second experiment to see whether or not the results 

would be different if we changed the scenario so that project managers delay the project to 
undergo an additional formal safety review.  Hence all managers engage in more cautious 
decision making but with the same outcomes as above. 
 

Version 2:  Delay the Project for Formal Safety Review 
 
In the above cases, the project manager always chooses to launch the project without 

delay.  In this manipulation, we added cost data (i.e., $2 billion with a seven year schedule).  The 
project manager is presented with options to go back and complete the peer review that would 
delay the schedule by two weeks at a cost of $4 million, and to redesign the vent would require 
delaying the launch of the mission by three months at a cost of $48 million.  Participants are told 
that Chris chooses a third option:  

 
Chris decided to delay the launch.  He requested the NASA Engineering and 
Safety Center (NESC) to perform an independent review of the instrument and 
vent design.  This review took 2 months and resulted in a project cost overrun of 
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$32 million.  The independent technical review found no significant problems 
with the instrument and concurred that a catastrophic failure was highly unlikely.  
The spacecraft was launched after this two month delay. 
 
After this delay, the same three outcomes occur: miss, hit, and near-miss.  Our general 

proposition was that managers whose decisions ended in failure would be less penalized in these 
conditions when they made the decision to stop and conduct an additional safety review.   

 
Data were collected from 47 NASA managers who participated at a major Aerospace 

conference.   The results are summarized in Table 2, and the dependent variable means by 
condition are shown graphically in Figure 2. 

 
Table 2: “Stop Case” Means, Standard Deviations, and Contrasts of Evaluations by Condition 

 
Condition 

 Miss Near-miss Hit Miss/Hit Miss/ 
Near-
miss 

Near-
miss/ 
Hit 

Dependent 
Variables 

Mean Standard 
Dev. 

Mean Standard 
Dev. 

Mean Standard 
Dev. 

p-value* p-
value* 

p-
value* 

Decision 
Ability 

5.13 1.30 4.06 1.81 4.71 1.54 n.s. 0.08 n.s. 

Competence 5.20 1.15 4.19 1.22 4.79 1.05 n.s. < 0.03 n.s. 
Intelligence 5.40 1.06 4.19 0.98 4.79 1.19 n.s. 0.004 n.s. 
Leadership 5.33 1.05 5.13 1.31 5.00 1.11 n.s. n.s. n.s. 
Promote to 

larger project 
4.93 1.44 3.94 1.19 4.13 1.51 n.s. 0.07 n.s. 

* Significance according to post-hoc Tukey HSD, one- tailed test 
 
 

Results showed, consistent with our general proposition-- that mangers whose decisions 
ended in failure were not as penalized when they had previously made the decision to stop and 
review the questionable equipment.  In fact, in all conditions (miss, near miss, and hit) the 
manager was rated high on leadership when he stopped and reviewed the project.   

 
Results also showed that project managers were not rated differently if their decisions 

resulted in successes or in failures.  In this scenario, where the project manager makes the 
cautious decision to stop and review the instruments, causing a $32 million cost overrun, 
participants are most critical of the project managers whose results end in a near-miss.  This was 
surprising (i.e., they are more critical of managers whose actions result in a near-miss than of 
managers whose actions result in a failure!)  We wonder whether this is an artifact of mythical 
thinking.  That is, because good luck is highlighted in the near-miss condition (“because of the 
sun’s random alignment to the orbiter” everything is fine), participants may have figured that the 
good luck was there (fixed) and so the manager should have used this luck and not wasted time 
with a formal review.  Of course, this fact (of luck) is only in evidence after the fact and at the 
time of the decision making the manager could not have possibly known luck would intervene.  
Nonetheless, the respondents judging the manager, who had the benefit of hindsight (knowing 
the luck would occur) may have held the manager accountable for this, since prior research 
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shows that it is very difficult for people with knowledge to imagine the past state when others do 
not have that knowledge (Fischoff, 1975). 

 
Nonetheless, our results do show that respondents were more critical in evaluating the near-

miss event.  When the managers showed cautious decision making, respondents seemed to pick 
up on this informal “norm” for caution and were more likely to scrutinize the near-miss event 
and distinguish it from the clear success.  Being critical of near-miss events is, we argue, a 
critical stepping stone towards learning and towards treating these near-miss events as the 
warning signals they may prove to be. 
 

Conclusion 
After the Columbia disaster, NASA’s investigation concluded that NASA needed to 

become a learning organization.  We believe that the natural tendency to treat near-miss events 
as successes will impede this learning.   That is, identifying and examining successful outcomes 
that could have been failures without some element of good luck is necessary for organizational 
and individual learning.   

 
If managers whose decisions result in a near-miss are rewarded for a good outcome that 

was at least partially the result of chance rather than good managerial decision making, then 
individual managers do not learn to question their prior activities and decisions.  If people 
evaluating managers discount the chance involved in a decision’s outcome, then managers whose 
decisions result in near-misses are more likely to move up the corporate ladder than managers 
whose decisions result in unsuccessful outcomes.  In other words, managers who experience a 
near-miss or success are more likely to move up the corporate ladder than those who experience 
a failure.  As these promoted managers continue with business as usual then the entire 
organization’s learning processes could be stifled.   

 
On the other hand, critical evaluation of near-misses should lead managers whose 

decisions resulted in near-misses to re-examine their assumptions and question their decisions 
and actions.  If so, then human and organizational systems that gave rise to these near-misses 
might be altered so that the next possible near-miss does not become a failure. 
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Figure 1 – Dependent Variables by Condition for Base Case 
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Figure 2 – Dependent Variables by Condition for the Stop Case 
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Appendix 1: 
 

Case Materials 
 NASA’s MIST Mission 

 
The National Aeronautic and Space Administration (NASA) started a mission called Micro-Imaging 
Space Telescope (MIST) to study the formation and evolution of galaxies.  The mission required a highly 
powerful, yet somewhat delicate telescope that would be launched into space on a small explorer 
spacecraft.  The mission was run by NASA Goddard under the direction of Chris the MIST mission’s 
Project Manager.  The telescope was to be constructed as part of a sub-contract by NASA JPL under the 
direction of, Jamie, the Instrument Manager.  You have been asked to evaluate the decisions Chris has 
made to accomplish this mission.   
 
Because of the delicacy of the MIST telescope’s lens, when the telescope is in the earth’s atmosphere the 
lens is enclosed in a case filled with solid hydrogen.  This cover is then carefully ejected once the 
telescope is in orbit so that the telescope can begin reading data.   Although everyone at NASA Goddard 
and NASA JPL are proud of the development of this innovative telescope and lens protection system, 
relations between Goddard and JPL personnel have become somewhat strained as JPL, Goddard’s sister 
center, was assigned a subordinate role in this mission.  Chris, however has been artful at managing this 
tension by ensuring that JPL’s input is always solicited.  
 
Late in the building process, Jamie was assigned to another project, and was replaced by Terry.  This 
caused some delay in the building process.  To recover this lost time, the telescope design team skipped a 
peer review of the telescope’s electronics.  Chris ok’d this process. 
 
Tracey, MIST’s systems engineer, noticed that the design of the telescope’s vents could cause a 
catastrophic problem.  If the hydrogen was discharged at an extremely high-rate (100 times the expected 
rate), it could exert a destabilizing force on the spacecraft.  Tracy mentioned this risk to Chris, adding that 
the chance of this happening was highly unlikely.  A redesign of the vent would require delaying the 
launch of the mission.  
 
[Chris decided to proceed with spacecraft launch as scheduled.  The launch and deployment of the 
spacecraft was successful and so far the MIST telescope has been sending back usable data for the past 
two months.] (Miss Case) 
 
[Chris decided to proceed with spacecraft launch as scheduled.  Shortly after launch, a digital error in 
the instrument’s electronics ejected the cover too early.  Unfortunately, because of the spacecraft’s 
alignment to the sun, the sun’s rays caused all of the solid hydrogen to convert to a gas within seconds, 
and the force of the discharging hydrogen gas sent the MIST explorer craft tumbling wildly into space.] 
(Hit Case) 
 
 [Chris decided to proceed with spacecraft launch as scheduled.  Shortly after launch, a digital error in 
the instrument’s electronics ejected the cover too early.  Fortunately, because of the spacecraft’s 
alignment to the sun, the instrument was shaded from the sun’s rays, and the solid hydrogen converted to 
a gas at a slow rate producing no impact on the spacecraft.  The MIST telescope has been sending back 
usable data for the past two months.] (Near-miss Case) 
 
Chris is now up for an annual review and you have been asked to evaluate the decision making. 
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