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It is unclear whether the common finding of improved organizational performance
with increasing organizational experience is driven by learning from success, learning
from failure, or some combination of the two. We disaggregate these types of experi-
ence and address their relative (and interactive) effects on organizational performance
in the orbital launch vehicle industry. We find that organizations learn more effec-
tively from failures than successes, that knowledge from failure depreciates more
slowly than knowledge from success, and that prior stocks of experience and the
magnitude of failure influence how effectively organizations can learn from various
forms of experience.

On the morning of January 16, 2003, the Colum-
bia lifted off from John F. Kennedy Space Center in
the National Aeronautics and Space Administra-
tion’s (NASA’s) 113th space shuttle launch. Eighty-
two seconds into the launch, a piece of foam insu-
lation broke free from the left bipod ramp area of
the shuttle’s external fuel tank and struck the lead-
ing edge of Columbia’s left wing. As the orbiter
reentered earth’s atmosphere at the conclusion of
its 16-day mission, damage sustained from the
foam’s impact compromised the orbiter’s thermal
protection system, leading to the failure of the left
wing and to the eventual disintegration of the or-
biter. None of Columbia’s crew of seven survived.

Within minutes of the break-up, the NASA Mis-
hap Investigation Team was activated; within two
hours, the Columbia Accident Investigation Board
(CAIB) was established to “discover the conditions
that produced this tragic outcome and to share
those lessons in such a way that this nation’s space
program will emerge stronger and more sure-
footed” (CAIB, 2003: 6). The 13 members of the
board, assisted by a staff of more than 120, “exam-
ined more than 30,000 documents, conducted more
than 200 formal interviews, heard testimony from
dozens of expert witnesses, and reviewed more
than 3,000 inputs from the general public” (CAIB,
2003: 9). Seven months after Columbia’s demise,
CAIB issued a six-volume, 4,000-page report on the
findings of its investigation. The CAIB Report in-
cluded 29 specific recommended changes that
NASA should undertake prior to the space shuttle’s
return to flight. The space shuttle program was

suspended during the duration of the CAIB inves-
tigation and the time required by NASA to imple-
ment many of the CAIB recommendations. The
space shuttle returned to flight with the launch of
Discovery on July 26, 2005.

The massive CAIB investigation stands in stark
contrast to the minimal investigation that followed
a similar loss of foam insulation from the left bipod
ramp during the launch of the Atlantis on October
7, 2002 (the 111th shuttle launch). Thirty-three sec-
onds into the ascent, foam from the left bipod ramp
broke free, impacting and damaging a ring holding
the shuttle’s left solid rocket booster to the external
fuel tank (CAIB, 2003). The damage did not inter-
fere with the launch and did not prevent the safe
return of the Atlantis orbiter. The foam loss and
resulting damage were addressed after the return of
Atlantis in a NASA Program Requirements Control
Board meeting in which it was determined that
investigation of the cause of the foam loss was not
a serious enough issue to warrant delays of future
shuttle launches (CAIB, 2003). The investigation
into the incident had not been completed by the
time of Columbia’s launch.

The CAIB Report notes that despite significant
similarity between the foam loss events experi-
enced during the two launches, one dissimilarity
explains the vast difference in NASA’s responses to
them and attempts to learn from them: the Atlantis
mission was viewed as a success, the Columbia
mission, as a catastrophic failure. Indeed, a major
theme of the report is the CAIB’s view of the effect
of NASA’s prior success and failure experiences on
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its organizational learning. The board argued that
NASA’s long history of success in the shuttle pro-
gram contributed to the Columbia accident by arti-
ficially inflating NASA managers’ confidence in
their ability to manage the risks of human space
flight (the risk of external tank foam loss, in partic-
ular). According to the CAIB, “It seems that Shuttle
managers had become conditioned over time to not
regard foam loss or debris as a safety-of-flight con-
cern” (2003: 125). On the other hand, the report
expresses optimism about how the board was able
to uncover the causes of the Columbia disaster and
states that NASA would learn to prevent future
accidents (resulting from foam losses as well as
from other causes) via CAIB recommendations.

The CAIB’s view of the importance of prior fail-
ures (relative to prior successes) in driving organi-
zational learning mirrors the arguments of organi-
zational learning theory. Organizational learning
theorists have long held that organizations learn
primarily through processes of “problemistic
search” that they engage in only after experiencing
failures (Cyert & March, 1963; Lant, 1992; March &
Shapira, 1992). This being the case, the common
empirical finding of improvement in organizational
performance through learning from experience is
argued to obtain only because greater organization-
al experience provides greater opportunity for or-
ganizational failure (Sitkin, 1992). However, exist-
ing evidence that failure is more important than
success for organizational learning is entirely anec-
dotal (Cannon & Edmondson, 2001; Tax & Brown,
1998). Indeed, no direct empirical examination of
the relative efficacy of organizational learning from
success and failure exists in the organizational
learning literature.

The purpose of the present study was to fill this
gap by disaggregating organizational experience
into failure experience and success experience and
comparing the contribution of each to organization-
al performance. In essence, we attempted to deter-
mine whether the common finding of improved
organizational outcomes with increasing organiza-
tional experience is driven by learning from suc-
cess, learning from failure, or some combination of
the two.

Additionally, we also extend prior theory on or-
ganizational learning from success and failure in
three directions. First, we develop theory regarding
why knowledge derived through success experi-
ence and knowledge derived through failure expe-
rience depreciate at different rates. This is an im-
portant contribution, given that the theoretical
mechanisms behind knowledge depreciation have
received scant attention in prior work (for excep-
tions, see de Holan and Phillips [2004] and Thomp-

son [2007]). Second, in contrast with prior authors
(e.g., Sitkin, 1992), we hypothesize that organiza-
tions learn more effectively from large failures than
from small failures. Third, we argue that vicarious
organizational learning occurs more effectively
through observation of others’ failures than through
observation of others’ successes, but that the pro-
cess of vicarious learning from failure depends crit-
ically on direct learning from failure. This argu-
ment advances the theoretical literature on
organizational learning by addressing how various
forms of organizational experience may interac-
tively influence learning processes (see also Baum
& Dahlin, 2007). We also identify related bound-
ary conditions on organizations’ abilities to learn
from successes and failures. We explore these is-
sues in the context of the global orbital launch
vehicle industry from its inception in 1957 through
March 2004.

THEORY AND HYPOTHESES

Organizational Knowledge and
Organizational Learning

Organizational learning theory contributes to a
larger theoretical movement emphasizing the im-
portance of knowledge development and knowl-
edge storage in organizations, which also includes
evolutionary economics, the knowledge-based the-
ory of the firm, and theory on organizational mem-
ory, group learning, and shared cognition (Grant,
1996; Kogut & Zander, 1996; Nelson & Winter,
1982; Walsh & Ungson, 1991; Weick, 1979). In
these literatures, organizational knowledge is seen
as the set of expectations and assumptions held by
an organization’s members about the cause-and-
effect linkages in their domains of activity (Huber,
1991; Walsh & Ungson, 1991). In essence, organi-
zational knowledge is an organization’s internal
representation of the world (Daft & Weick, 1984).
An organization’s knowledge determines what ac-
tions its members are capable of taking, as well as
how they coordinate and integrate their efforts.

Many conceptualizations have emphasized that
an organization’s knowledge resides at the organi-
zational level, is separate and distinct from the
knowledge of individual organization members,
and is not lost when individuals leave the organi-
zation (Adler, 2001; de Holan & Phillips, 2004;
Eisenhardt & Martin, 2000; Levitt & March, 1988;
Nelson & Winter, 1982). But recent work has indi-
cated that the knowledge that drives organizational
performance is an amalgam of both individual and
collective memory systems (Anand, Manz, & Glick,
1998; Felin & Hesterly, 2007; Groysberg, Lee, &
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Nanda, 2008; Huckman & Pisano, 2006). From this
perspective, organizational knowledge must be
seen as encompassing codified, procedural knowl-
edge embodied in organizational goals, routines,
standard operating procedures and rules, and tacit,
noncodified knowledge embodied in collective
cognitions such as shared mental models, transac-
tive memory systems, and organizational culture,
as well as in individual cognitions and memories
(Conner, 1991; Grant, 1996; March & Olsen, 1976;
Nelson & Winter, 1982; Simon, 1991; Wegner,
1986; Weick & Roberts, 1993). Knowledge belongs
exclusively to neither organization nor individual,
but to both simultaneously.

Furthermore, organizational knowledge is not
static; it is created, refined, altered, and discarded
as organization members experience reality and at-
tempt to update their individual and shared under-
standings of it to reflect the lessons they draw from
their experience (Cyert & March, 1963; Huber,
1991; Levitt & March, 1988). Organization members
encode the lessons they extract from experience
through altering their own cognitive frames;
through altering formal organizational structures,
roles, rewards, rules, or standard operating proce-
dures; and through altering stores of informal or-
ganizational assumptions embodied in stories, rit-
uals, rites, and relationships (March, 1981; Schein,
1985).

Building on this view of organizational knowl-
edge and knowledge development, we define or-
ganizational learning as any modification of an or-
ganization’s knowledge occurring as a result of its
experience. Given the difficulty of observing
changes in organizational knowledge itself, the as-
sumption in much of the empirical organizational
learning literature is that changes in observable
organizational performance reflect changes in or-
ganizational knowledge (see Argote, 1999; Baum &
Ingram, 1998). We adopt this convention and opera-
tionally define organizational learning as a modifi-
cation in organizational performance as a result of
experience. Consequently, an organization will be
said to have learned from prior experience to the
extent that the experience is associated with an
observed change in organizational performance.

Three key conditions must be met before prior
organizational experience can be expected to influ-
ence observed organizational performance: prior
experience must motivate organization members to
alter organizational knowledge; organization mem-
bers must be able to extract meaningful new knowl-
edge from experience; and the changes made to
organizational knowledge must alter the subse-
quent behavior of organization members. Our the-
oretical discussion in the following sections fo-

cuses primarily on the first two conditions, leaving
implicit the assumption that organizational knowl-
edge impacts behavior.

Learning from Success and Failure

Although the bulk of prior empirical organiza-
tional learning research has examined learning
from aggregated organizational experience (Argote
& Epple, 1990; Darr, Argote, & Epple, 1995; Ingram
& Baum, 1997; Rapping, 1965), recent work has
begun to explore organizational learning from prior
failure experience, disaggregated from total prior
experience (Baum & Ingram, 1998; Haunschild &
Sullivan, 2002; Miner, Kim, Holzinger, & Haun-
schild, 1999). Organizational learning theories bor-
row from the behavioral theory of the firm (Cyert &
March, 1963)—the notion that organizational deci-
sion makers’ attention is aspiration oriented—with
aspirations defined as the lowest level of perfor-
mance that organizational decision makers con-
sider acceptable (Greve, 2003). Aspirations serve to
dichotomize organizational performance into suc-
cess and failure; decision makers define perfor-
mance that exceeds some relevant aspiration level
as success and define performance that falls below
the aspiration level as failure (Cyert & March, 1963;
March & Simon, 1958).

According to the behavioral theory of the firm,
organizational decision makers respond quite dif-
ferently to failure than they do to success. Decision
makers interpret success experience as evidence
that existing organizational knowledge represents
the world well and that further (usually costly)
development of knowledge is unnecessary (Lant,
1992; March & Shapira, 1992; Ross & Sicoly, 1979).
As a result, prior successes induce organizational
decision makers to ignore information about the
outside world and to simplify their decision-mak-
ing approaches (Audia, Locke, & Smith, 2000; Hay-
ward, Rindova, & Pollock, 2004). Prior success also
leads decision makers to be overconfident about
the adequacy of their existing knowledge (Louis &
Sutton, 1991). Although success does not lead or-
ganization members to entirely cease processing
new information, it directs their attention to local
information sources, those that are in the vicinity of
current organizational knowledge, and discourages
“nonlocal search” (Cyert & March, 1963; March,
1981). “Local search,” in turn, prompts organiza-
tion members to refine their existing assumptions
and approaches, but not to challenge them (Lant,
1992; Weick, 1984).

On the other hand, while organizational success
leads to stability in organizational knowledge, fail-
ure challenges it. Because failure experience indi-
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cates to organization members that their existing
models of the world are inadequate, failure moti-
vates them to discard those models in a search for
new models that better represent reality (Cyert &
March, 1963; March & Simon, 1958). Furthermore,
because failure challenges the status quo, it induces
decision makers to engage in deep or mindful re-
flection involving complex thought processes
(Langer, 1989; Morris & Moore, 2000; Weick & Rob-
erts, 1993). Organizational search for knowledge in
response to failure, or problemistic search, is asso-
ciated with a sense of urgency that is lacking in
other forms of organizational search and is, there-
fore, more likely to lead to the adoption of new and
divergent ideas (Cameron, 1984; March, 1981).
Failure motivates organization members to correct
problems, challenge old assumptions, and innovate
(Sitkin, 1992).

Furthermore, failure indicates not only the exis-
tence of a gap in organizational knowledge, but in
many cases also provides a clear indication of
where that gap may be (Turner, 1978; Wildavsky,
1988). Therefore, failure not only increases organi-
zation members’ willingness to search for new
knowledge, but also provides a roadmap showing
where search activities may be most productive
(Levinthal & March, 1981). Any organizational
search initiated following success faces much
greater uncertainty. In other words, experience
with failure is more likely than experience with
success to produce two of the necessary conditions
for experiential learning discussed above: the mo-
tivation to alter knowledge, and ability to extract
meaningful knowledge from experience.

This view of organizational learning from suc-
cess and failure lines up well with the CAIB’s as-
sessment of NASA’s learning from its successful
and failed space shuttle launch experience. A long
history of successful launches taught NASA per-
sonnel that the organization’s existing knowledge
represented the challenges of human spaceflight
well and prompted a marked decrease in the search
for new knowledge (Vaughan, 1996, 2005). Even
clearly anomalous events (such as external fuel
tank foam losses) occurring during successful
launches failed to challenge the status quo, leading
NASA decision makers to “flawed decision mak-
ing, self deception, introversion, and a diminished
curiosity about the world” (CAIB, 2003: 102). But a
visible failure clearly exposed gaps in NASA’s
knowledge of shuttle safety and prompted a mas-
sive rethinking of that knowledge.

Despite strong theoretical arguments, as well as
anecdotal evidence, that organizations learn more
from past failures than from past successes, the
relative efficacy of organizational learning from

success and failure has not been studied directly
and empirically. Indeed, none of the few extant
empirical studies of organizational learning from
failure has directly compared learning from failure
with learning from success (Baum & Dahlin, 2007;
Haunschild & Rhee, 2004; Haunschild & Sullivan,
2002).

For example, Haunschild and Sullivan (2002) in-
vestigated the effect of prior organizational acci-
dent experience on future accident rates among
large U.S. airlines, controlling for prior airline op-
erating experience by entering airline age as a con-
trol variable. They found that prior accident expe-
rience did indeed reduce the rates of future
accidents and that older airlines were less likely to
experience accidents than were younger airlines.
However, with failures measured as a count vari-
able, and age serving as a proxy for other (success-
ful) experience, direct comparison of learning from
success and failure within their results is not pos-
sible. Similarly, Haunschild and Rhee (2004) exam-
ined the effect of prior automobile recalls on the
likelihood of future recalls, finding that previous
experience with voluntary recalls decreased an au-
tomaker’s chance of experiencing future involun-
tary recalls, but that prior experience with involun-
tary recalls did not significantly affect rates of
future involuntary recalls. These authors found
that the effect of prior automobile production ex-
perience (a proxy for prior success experience) on
future recall rates was negative (indicating learn-
ing), but rarely statistically significant. Again, differ-
ences in units—automobiles versus recall count—
makes direct comparison of learning from success
and failure impossible.

Baum and Dahlin (2007) have provided the most
direct existing comparison of organizational learn-
ing from success and failure. They studied the ef-
fects of prior operating experience and accident
costs on future accident costs among large U.S.
railroads. In their full models, these authors found
a negative main effect of prior operating experience
on future accident costs, but an insignificant main
effect of past accident costs on future accident
costs, suggesting learning from success and not
from failure. But Baum and Dahlin also considered
that learning from experience might be contingent
on current organizational performance, finding that
current railroad accident costs decreased with both
prior operating performance and prior accident
costs when a railroad was performing below its
current aspirations, but increased with both when
it was performing above its aspirations. These re-
sults suggest that organizations may learn (improve
performance) from prior success and failure under
some conditions, but not under all conditions.
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However, with prior accident costs measured in
dollars and prior operating experience in train
miles traveled, direct comparison of learning from
success and failure was not feasible.

The noted difficulty of comparing learning from
success and failure is certainly not an indictment of
these three important studies of learning from or-
ganizational failure. None of them was intended as
such a comparison. As the current work is so in-
tended, we propose a direct comparison of organi-
zational learning from prior success and failure:

Hypothesis 1. Prior organizational failure ex-
perience reduces the likelihood of future organ-
izational failure more than does prior organi-
zational success experience.

Vicarious Learning from Success and Failure

Organizational learning theory suggests that or-
ganization members develop knowledge not only
through their direct experience, but also vicari-
ously, through observation of the experience of
other organizations (Beckman & Haunschild, 2002;
Denrell, 2003; Haunschild & Miner, 1997; Ingram &
Baum, 1997; Miner & Haunschild, 1995). Members
of an organization rarely have direct access to other
organizations’ stores of knowledge. But others’ ex-
pectations about current and future states of the
world (and consequently, these others’ cause-and-
effect assumptions) can often be inferred from their
actions (Abrahamson, 1996; Bikhchandani, Hirsh-
leifer, & Welch, 1992; Strang & Macy, 2001). A focal
organization’s knowledge may be enriched through
such inference to the extent that others’ knowledge
is based on bodies of experience that are greater
than, or simply different from, its own (Anderson &
Holt, 1997; Miner et al., 1999). Although learning
vicariously through inference may, in some cases,
produce faddish learning that induces decision
makers to adopt valueless practices (Abrahamson &
Fairchild, 1999; Davis, 1991), the general strategy
of social learning enhances performance by intro-
ducing new organizational knowledge (Beckman &
Haunschild, 2002; Bikhchandani et al., 1992).

Although most work on vicarious organizational
learning considers learning from others’ aggregate
prior experience, a nascent body of research fo-
cuses on organizational learning from others’ fail-
ures (Chuang & Baum, 2003; Kim, 2000; Miner et
al., 1999). Indeed, there is significant empirical ev-
idence that the likelihood of organizational failure
decreases as the number of failures experienced by
other, similar organizations increases (Baum &
Dahlin, 2007; Chuang & Baum, 2003; Haunschild &
Sullivan, 2002; Ingram & Baum, 1997; Kim &
Miner, 2007).

We are not aware of any extant work that exam-
ines vicarious organizational learning from the suc-
cesses of others or that hypothesizes the relative
efficacy of vicarious organizational learning from
success and failure, respectively. For several rea-
sons, we propose that organizations learn more
from observing others’ failures than others’ suc-
cesses. First, populations of organizations operat-
ing in a common domain typically employ very
similar organizational forms and sets of practices
and routines (Hannan & Carroll, 1992; Miner et al.,
1999). Because the knowledge bases held by differ-
ent organizations in a domain are similar, observa-
tions of vicarious success and failure may produce
reactions similar to those produced by direct suc-
cess and failure experience. Specifically, observing
others’ successes may increase decision makers’
confidence in the accuracy of knowledge held by
their own organization and, consequently, lead
them to reduce search activities (Wildavsky, 1988).
Alternately, observing others’ failures may lead de-
cision makers to question their own knowledge and
to intensify search activities (Baum & Dahlin, 2007;
Miner et al., 1999).

Second, knowledge held by other organizations
may become more accessible following failures
than following successes. Members of successful
organizations tightly guard knowledge that they
perceive to have produced success (Anton & Yao,
2004; Katila, Rosenberger, & Eisenhardt, 2008). In-
deed, in many industries, secrecy is considered a
better protection for proprietary knowledge than
formal intellectual property mechanisms such as
patents (Arundel, 2001). On the other hand, failure
often induces (or forces) organization members to
make their knowledge public. They may be willing
to reveal to others the previous, flawed knowledge
that produced failure. For example, Kim and Miner
(2007) found that leaders of banks that experienced
visible failures followed by successes were espe-
cially likely to reveal information about the condi-
tions that prompted their banks’ failures and
turnarounds.

Furthermore, even when organization members
do not wish to disclose information about a failure,
powerful external stakeholders often require such
disclosure. The CAIB investigation is an example of
a mandated public investigation of failure; similar
public investigations frequently follow failures in
many industries (Carroll, 1998). Alternately, when
an organization’s failure leads to its demise, its
knowledge becomes accessible to others as its
members disperse to join other organizations
(Haveman & Cohen, 1994; Kraatz & Moore, 2002).
Consequently, we hypothesize that others’ prior
success experience should have a smaller effect on
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future organizational performance than does oth-
ers’ prior failure experience.

Hypothesis 2. Observation of others’ prior or-
ganizational failure experience reduces the
likelihood of future organizational failure
more than does observation of others’ prior
organizational success experience.

Depreciation of Knowledge Gained through
Success and Failure

In early learning curve studies, all prior experi-
ence was assumed to be of equal value for improv-
ing current performance. However, more recent
work in several different domains has demon-
strated that the value of prior experience depreci-
ates over time in such a way that recent experience
is more valuable than older experience (Argote,
Beckman, & Epple, 1990; Arthur & Huntley, 2005;
Darr et al., 1995; Epple, Argote, & Devadas, 1991;
Hirsch, 1952; Ingram & Baum, 1997).

Organizational learning theorists have suggested
multiple possible explanations for the depreciation
of organizational experience. First, knowledge may
depreciate as organization members exit, taking a
portion of organizational knowledge with them
(Argote et al., 1990; Darr et al., 1995). This argu-
ment suggests that knowledge should depreciate
especially rapidly in organizations with high turn-
over rates and in those in which knowledge tends
to be embedded more in individual memories and
less in organizational memory systems (Benkard,
2000). Second, knowledge depreciation may
emerge as an unintended consequence when
changes to organizational processes or structures
disrupt established “transactive memory” systems,
destroying tacit, collective knowledge embedded in
informal social networks (De Holan & Phillips,
2004; Wegner, 1986). Third, knowledge may be lost
as organization members make series of random,
small changes to noncodified routines over time
(Zucker, 1987). These small, inadvertent changes
produce an imperceptibly slow drift in organiza-
tional practices that erodes knowledge stores. Both
the disruption of transactive memory systems and
the drift of organizational routines should lead to
greater knowledge depreciation in settings charac-
terized by tacit knowledge than in settings charac-
terized by codified knowledge.

Although organizational learning theory suggests
a number of characteristics that may impact the rate
at which organizational knowledge depreciates
(i.e., codified versus tacit), the difference in the
depreciation rates of knowledge derived from var-
ious forms of experience has not been previously

addressed in this domain. We extend the organiza-
tional knowledge depreciation literature to con-
sider differences in the relative deprecation rates of
organizational knowledge gained from success ex-
perience and failure experience. Although both
failure and success may prompt learning, organiza-
tional knowledge developed in response to failure
is more likely to be codified and embedded in
formalized organizational memory systems, and
knowledge developed in response to success is
more likely to be uncodified. Because failure forces
organizational decision makers to recognize gaps in
their knowledge, they launch formal knowledge
development efforts in response to it (Carroll, 1995;
Turner, 1978). These formal knowledge search ef-
forts produce changes in organizational structures
and practices such as rules, standard operating
procedures, and routines (March, 1981; Nelson &
Winter, 1982).

On the other hand, because success reinforces
existing bases of organizational knowledge, organ-
izational decision makers are unlikely to alter for-
mal organizational memory systems in response to
success. Lessons derived from success, then, are
captured primarily in individuals’ memories and in
informal organizational structures such as transac-
tive memory systems and shared mental models
(Weick, 1984). But, as discussed above, noncodi-
fied organizational knowledge, whether housed in
individual or organizational memory structures, is
susceptible to loss through turnover, structural
change, and drift; therefore, knowledge gained
through success should depreciate more rapidly
than that gained through failure. This effect should
impact knowledge developed through both direct
and vicarious experience.

Hypothesis 3. Knowledge gained through prior
direct organizational success experience de-
preciates more rapidly than does that gained
through prior direct organizational failure
experience.

Hypothesis 4. Knowledge gained through ob-
servation of others’ successes depreciates more
rapidly than does that gained through observa-
tion of others’ failures.

Learning from Failure: Boundary Conditions

Although above we specify direct tests of the
relative effects of success and failure experience, as
well as tests of differences in depreciation between
these two forms of experience, we also extend the-
ory in this domain by proposing and testing several
boundary conditions on these arguments. Empiri-
cal organizational learning research has identified
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heterogeneity in direct and vicarious organization-
al learning from experience, suggesting that further
examination of the sources of this heterogeneity is
warranted (e.g., Baum & Dahlin, 2007; Darr et al.,
1995; Ingram & Baum, 1997). We contribute to
these efforts by forwarding arguments regarding
how one characteristic of experience, the magni-
tude of failure, and one organizational characteris-
tic, the prior base of failure experience, influence
organizations’ abilities to learn from the experience
associated with these characteristics.

Outcome magnitude. Although organization
members tend to engage in problemistic search for
new knowledge in response to failure, some learn-
ing theorists have argued that not all failures are of
equal value in promoting organizational learning.
Specifically, theorists have argued that the magni-
tude of a failure impacts organization members’
abilities to learn effectively from it.

The most developed line of thought in this do-
main is the “small losses” hypothesis, the argument
that organizations learn more from small failures
than from large failures (Hayward, 2002; Sitkin,
1992; Staw & Ross, 1987; Weick, 1984). According
to this argument, following any failure, organiza-
tion members’ and external stakeholders’ responses
are driven by two, often competing, motives: to
learn the causes of the failure so that the likelihood
of future failures can be mitigated, and to uncover
the causes of the failure so that responsibility for it
can be assigned and those responsible can be held
accountable (Sagan, 1993; Sitkin, 1992). Following
small failures, the drive to determine accountabil-
ity is attenuated, and learning becomes the primary
purpose of organizational search activities. But, fol-
lowing large failures, determining accountability
remains an important motive. Under such condi-
tions, organization members may be less likely to
share information about the failure, preferring in-
stead to protect themselves from the political fall-
out surrounding failure investigation (Sagan, 1993).
Furthermore, under the threat of being held ac-
countable for failure, they may be less likely to
attempt to alter existing organization knowledge,
instead displaying a “threat-rigidity response”
(Staw & Ross, 1987; Weick, 1984).

We acknowledge the potential of accountability
pressures to limit organizational learning following
failure, yet we hypothesize the opposite position—
that organizations learn more from large failures
than small failures. We propose this effect for two
reasons. First, because small failures do not have
large negative consequences, organization mem-
bers may redefine small failures as successes (Dil-
lon & Tinsley, 2008; Morris & Moore, 2000). Sec-
ond, some research has suggested that individuals

tend to self-enhance—to dwell on their successes
and ignore their failures (Burger, 1981; Ford, 1985).
The same tendency has also been observed at the
organizational level; members of organizations
attend more to information that portrays their or-
ganizations in a positive light than to negative in-
formation (Elsbach, 1994; Suchman, 1995). Organi-
zational self-enhancement may lead organization
members to ignore small failures, but they are un-
likely to ignore larger failures because of their mag-
nitude and visibility.

In both cases, the reactions of organization mem-
bers to small failures could prevent them from en-
gaging in problemistic search for new knowledge
and from making significant changes to existing
organizational knowledge structures (Levinthal &
March, 1981; Wildavsky, 1988).

Hypothesis 5. Prior organizational experience
with major failure reduces the likelihood of
future organizational failure more than does
prior organizational experience with minor
failure.

Interactive effects of prior failure experience.
Although our primary arguments pertain to differ-
ences in learning from successes and failures, re-
spectively, organizational failure experience can
also indirectly influence organizations’ abilities to
learn from their own and others’ successes as well
as from others’ failures. We discuss each of these
possibilities in turn below.

First, although we argue above that an organiza-
tion’s experience with failure improves future per-
formance more than its experience with success, it
is important to note that organizational learning
theory is equivocal regarding the effect of prior
success experience on organizational performance.
On the one hand, success may promote efficiency
in certain cases by signaling that (costly) nonlocal
search is unnecessary and that additional changes
to organizational knowledge are unlikely to signif-
icantly sharpen the organization’s internal repre-
sentation of its domain (Daft & Weick, 1984; Hoff-
man & Ocasio, 2001). On the other hand, prior
success may induce organization members to pre-
maturely adopt suboptimal world-views and to ig-
nore valuable environmental feedback (March,
1991). These latter consequences of prior success
are especially harmful to organizational perfor-
mance under two conditions—when organizational
knowledge development in a domain is in an early,
formative stage, and when the organizational envi-
ronment experiences a discontinuous change (Au-
dia et al., 2000; Levinthal & March, 1993).

Members of organizations with limited direct
failure experience are especially prone to these

2010 457Madsen and Desai



consequences from their own and others’ suc-
cesses, as the search for knowledge in these organ-
izations tends to be relatively localized and to re-
inforce rather than challenge preexisting models of
reality (Cyert & March, 1963; March & Simon, 1958;
Weick & Roberts, 1993). Members of these organi-
zations, as a result of localized search processes,
may lack detailed enough prior knowledge of a
domain to draw correct inferences from their own
and others’ success experience. Instead, members
of these organizations may extract knowledge from
success experience that is suboptimal in the organ-
ization’s environment, or may be unable to effec-
tively incorporate knowledge from success experi-
ence to guide future activities, since their prior base
of knowledge provides limited guidance regarding
how to access, evaluate, and utilize knowledge
from success experience.

These arguments are analogous to certain argu-
ments regarding the organizational benefits of in-
ternal R&D activities. According to the absorptive
capacity perspective, an organization must make a
certain level of investment in R&D before its mem-
bers are capable of understanding and employing
lessons drawn from externally conducted R&D (Co-
hen & Levinthal, 1990, 1994). We argue that a sim-
ilar effect exists in the context of learning from
successes. Though organizations may generally be
less able to learn from their successes than their
failures, an organization with a small base of prior
failure experience may actually draw incorrect in-
ferences from its own and others’ success experi-
ence. That is, such an organization may suffer from
experience with success, rather than merely benefit
less from success than from failure experience.
These arguments apply to an organization’s direct
success experience as well as to its indirect expe-
rience with others’ successes.

Hypothesis 6. Prior success experience in-
creases the likelihood of future organizational
failure for organizations with relatively little
direct failure experience.

Hypothesis 7. Observation of others’ prior suc-
cess experience increases the likelihood of fu-
ture organizational failure for organizations
with relatively little direct failure experience.

An organization’s prior failure experience may
also influence its ability to learn from others’ fail-
ures. Although we expect vicarious learning from
others’ failures to improve organizational perfor-
mance in general, we anticipate that an organiza-
tion’s ability to learn from the failures of others will
be contingent on that organization’s own direct fail-
ure experience. Extracting meaningful lessons from

experience is a challenging exercise at best (Levinthal
& March, 1994; March, Sproull, & Tamuz, 1991). The
difficulty of vicarious experiential learning is espe-
cially pronounced, given the imperfect comparabil-
ity between the technologies and processes of dif-
ferent organizations. This being the case, members
of organizations with underdeveloped internal rep-
resentations of a domain are likely to draw incor-
rect lessons from observing the failures of organi-
zations operating in that domain. Since, as we
argue above, direct experience with failure is one
primary mechanism of organizational knowledge
development, at least some direct organizational
failure experience may be a prerequisite to benefit-
ing from the observation of others’ failures.

Members of organizations with relatively little
direct failure experience may be unable to draw
valuable lessons from others’ failures for at least
two reasons. First, members of these organizations
are likely to overestimate the similarities between
the observed organizations and their own, leading
them to learn lessons that are inapplicable to their
own organizations. The tendency to assume greater
similarity with others than is actually present is a
common cognitive bias (known as projection bias),
but it is especially prevalent among decision mak-
ers with low domain experience (Manski, 1993;
Ross, Greene, & House, 1976). Second, members of
organizations with relatively little direct failure ex-
perience may lack a detailed enough knowledge
structure of a domain to draw correct inferences
from the others’ failures. This is directly parallel to
the argument forwarded above with respect to own
and others’ successes. For both of these reasons,
attempts at vicarious learning from others’ failures
are likely to hinder effective learning in organiza-
tions with little direct failure experience.

Hypothesis 8. Observation of others’ prior fail-
ure experience increases the likelihood of fu-
ture organizational failure for organizations
with relatively little direct failure experience,
but it reduces the likelihood of future organi-
zational failure for organizations with signifi-
cant direct failure experience.

METHODS

We tested our hypotheses in the context of the
global orbital launch vehicle industry, with data on
a period from its inception in 1957 through March
2004. An orbital launch vehicle is a rocket designed
to place a payload (one or more satellites) into orbit
around the earth. Attempted space launches are
categorized into two major types: suborbital and
orbital. Suborbital launches carry a payload out of
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the earth’s atmosphere but do not reach the speed
necessary to attain orbit and are immediately
pulled back to earth by gravity. Orbital launches
exit the atmosphere and reach high enough speeds
for the payload to enter orbit. These two types of
space launches utilize similar rocket technology, but
they represent distinct activities, with an orbital
launch being the much more difficult of the two to
accomplish. The present study exclusively concerns
orbital launches. We refer to the group of organiza-
tions that produce and launch orbital launch vehicles
as the orbital launch vehicle industry.

The orbital launch vehicle industry provided a
unique arena in which to examine organizational
learning from success and failure for several rea-
sons. First, orbital launch vehicle producers have
very high incentives to succeed and thus to learn
from both success and failure. Although failed
launches are extremely costly, successful launches
increase a launch organization’s reputation and im-
prove access to resources and customers. Second,
placing objects into orbit is a relatively new activ-
ity. Although scientific work on the idea that rock-
ets could be used for space travel had been occur-
ring since the late 19th century, the earliest orbital
launch attempts were made near the end of 1957.
Because of this recent origin, accounts of orbital
launch attempts are easy to obtain in the historical
record, making it possible to compile, with reason-
able certainty, a complete list of every orbital
launch attempt ever made. The ability to study the
entire history of an activity (to avoid “left-censor-
ing”) is a significant advantage in studying organi-
zational learning from experience.

Third, failed orbital launch attempts are both
salient and relatively frequent. In many of the con-
texts in which organizational learning curves have
been studied, operational failures are either not
salient events (and consequently records of failures
are not kept), or failures are so infrequent as to
prohibit their use in studying organizational learn-
ing. Failed orbital launch attempts are highly sa-
lient events because they are highly visible (and
often very loud) and because they are extremely
costly. For example, on January 17, 1997, an explo-
sion during the attempted launch of a U.S. military
satellite on a Delta rocket destroyed the satellite
and damaged the launch facilities, costing an esti-
mated $150 million (Florida Today, 1997). Further-
more, although orbital launch attempts fail much
less frequently now than in the 1950s, failures are
still frequent enough that reliability is one of the
most important considerations for potential launch
vehicle customers (Launius & Jenkins, 2002). Fig-
ure 1 illustrates the percentage of worldwide or-
bital launch attempts that failed in each year in the
sample. As can be seen, though the failure rate has
declined markedly over time, orbital launch failure
has by no means been eliminated.

Data and Sample

The sample consists of all orbital launch at-
tempts carried out by any organization worldwide
in the period beginning with the launch of Sputnik
1 on October 4, 1957, through March 2004. Many
organizations maintain orbital launch databases.
To ensure completeness and accuracy, we com-

FIGURE 1
Global Failed Orbital Launch Attempts by Year as a Percentage of Total Attempts
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pared several different databases with each other as
well as with histories written about various space
programs and launch vehicles. The principal launch
databases used were these: the National Space Sci-
ence Data Center’s monthly Spacewarn Bulletin
(http://nssdc.gsfc.nasa.gov/spacewarn) and its Mas-
ter Catalogue (http://nssdc.gsfc.nasa.gov/nmc/sc-
query.html); NASA’s Office of Space Flight’s
Tables of Space Launches (http://www.hq.nasa.
gov/osf/spacestat.html); and Jonathan McDowell’s
Master Orbital Launch Log (http://www.planet4589.
org/space/log/launch.html). A small number of dis-
agreements between orbital launch databases were
resolved by referring to published historical ac-
counts of the launches in question. The sample
contained 4,663 launch attempts (resulting in 4,220
successes and 443 failures) made by 36 launch
vehicle organizations. Launch failure rates varied
across organizations, ranging from 7 to 100 percent.
The unit of analysis was the orbital launch attempt.
To control for unobserved organizational character-
istics that might affect launch failure rates, in all
estimated models we included organization fixed
effects (as explained below). This model specifica-
tion required that launch attempts made by organ-
izations that never experienced a successful orbital
launch be dropped from the sample; consequently,
17 launch attempts (all failures) made by 6 organi-
zations were removed from the sample, leaving
4,646 launch attempts (4,220 successes and 426
failures) made by 30 launch vehicle organizations
from 9 countries in the final sample.1

Dependent Variable

The dependent variable tracked whether or not a
given launch attempt failed. Thus, failed launch
took the form of a dichotomous dummy variable
coded 1 for failed launches and 0 for successful
launches. Most launches are either clear failures
(they blew up) or clear successes (they did not blow
up). However, as in most domains, the line between
success and failure in orbital launch attempts blurs
a bit when gazed at closely. Some of the launch
attempts in the sample resulted in partial failures:
they successfully reached earth orbit, but signifi-
cantly damaged the satellite, failed to obtain sepa-
ration between the satellite and the launch vehicle,
or deposited the satellite into the wrong orbit, lim-
iting the satellite’s usefulness. In coding the depen-
dent variable, we considered these launch attempts
to be failures because the launch vehicles involved

did not properly perform the function for which
they were designed. For example, the April 6, 1968,
launch of the unmanned Apollo 6 mission is consid-
ered a failure here because engine malfunctions dur-
ing launch caused the spacecraft to enter the wrong
orbit, but the April 11, 1970, launch of the famous
Apollo 13 mission is considered a success here be-
cause the launch vehicle performed properly—even
though an explosion in an oxygen tank in the space-
craft forced the lunar landing to be abandoned and
nearly killed all three crew members. To verify the
validity of this approach, we separated partial
launch failures from complete failures in some
analyses, as reported below.

Independent Variables

Success and failure experience. The indepen-
dent variable measuring success experience was a
count of the number of prior successful launches
made by an organization. The independent variable
measuring failure experience was a count of the
number of an organization’s prior failed launches.
Hypothesis 5 suggests that failure magnitude may
affect organizational learning. Although we could
not obtain data on the financial costs associated
with each failure in the sample, we were able to
partition the failures into partial failures and com-
plete failures, as discussed above. Two additional
counts, prior partial failure experience and com-
plete failure experience, constituted two additional
independent variables.

During the time covered by the sample, several
orbital launch organizations merged with others or
were acquired by others. In these cases, success and
failure experience were constructed so as to ac-
count for all of the prior experience possessed by
the merged organizations. For example, when Mar-
tin Marietta purchased General Dynamic’s Space
Systems Division (GDSSD) in 1993, it combined
GDSSD’s prior experience with the Atlas launch
vehicle with its own experience with its Titan ve-
hicle. In this case, success and failure experience
for all Martin Marietta launches following the
merger included GDSSD’s prior experience as well
as Martin Marietta’s prior experience.

Vicarious experience. To study the possibility of
vicarious organizational learning, we measured
four additional experience variables: others’ suc-
cess experience, others’ failure experience, others’
partial failure experience, and others’ complete
failure experience. These variables indexed the
number of prior successful launches, total failed
launches, partially failed launches, and completely
failed launches made by organizations in the sam-

1 The countries were China, France, Great Britain, In-
dia, Japan, Russia, Ukraine, the U.S.A., and the U.S.S.R.
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ple other than the organization that was attempting
a given orbital launch.

In practice, we constructed the others’ experi-
ence variables at the country level rather than at the
global level, meaning that they indexed the number
of prior orbital launch experiences of all other or-
ganizations located in the same country as a focal
launch vehicle organization. In the context of space
technology, the assumption of international knowl-
edge sharing is highly problematic. The vast major-
ity of the sample was composed of launches made
by organizations in two countries—the United
States and the Soviet Union (U.S.S.R.)—between
which no deliberate sharing of knowledge on
launch vehicle technology occurred. Furthermore,
although there certainly were instances in the sam-
ple of international knowledge sharing (U.S. aid to
the fledgling Japanese space industry, for example),
orbital launch vehicle technology was a closely
guarded state secret in all of the countries in which
orbital launch organizations were located.

To test our assumption of no significant inter-
country knowledge spillover, we conducted pre-
liminary analyses estimating experience at the
global level, finding that models including these
variables did not exhibit better fit than models in-
cluding experience at the country level. Further-
more, the coefficient for global experience (net of
country-level experience) became nonsignificant
once country-level experience was added to mod-
els. Collectively, these analyses indicated that esti-
mating knowledge spillover at the country level
was warranted in this empirical context.

Control Variables

Several control variables were also included to
account for factors other than organizational expe-
rience that might impact launch failure probabili-
ties. The first was the number of stages that com-
posed a given launch vehicle. These vehicles
typically contain more than one stage, each with its
own fuel and rocket engine. When a stage has ex-
hausted its fuel supply, it separates from the rest of
the vehicle, reducing the weight that must be car-
ried into orbit. The use of many stages can increase
the performance of a launch vehicle by keeping its
weight to a minimum, but vehicles composed of
many stages are also more complex than those com-
posed of few stages. Since this complexity is
thought to increase the probability of launch fail-
ure, the number of stages in each launch vehicle
should be controlled (launch vehicle number of
stages). Similarly, launch vehicles with the capac-
ity to carry heavy payloads into orbit are larger and
more complex than those designed to carry smaller

payloads, so the former may have higher probabil-
ities of failure. For this reason, the number of
pounds that a launch vehicle was capable of lifting
to low earth orbit (orbits between 200 to 500 miles
above the earth) was included as a control variable,
expressed in hundreds of pounds (launch vehicle low
earth orbit capacity). Launch vehicle height (in
meters) was also included to control for the possibil-
ity that the added complexity of building very tall
launch vehicles increased their likelihood of failure.

Calendar time, specified as the year of a launch,
was included to control for changes in available
technology over time that might impact launch per-
formance. Similarly, a dummy variable, post 1991,
was included to indicate if a launch occurred after
1991. The fall of the U.S.S.R. in December 1991 dras-
tically altered the launch vehicle market. The ad-
vancement of orbital launch technology had for de-
cades developed largely as a competition between
two world political powers. The dissolution of one of
those powers marked a dramatic shift in the industry.

Another important control variable involved the
effect of mergers and acquisitions. As noted previ-
ously, several mergers and acquisitions of orbital
launch organizations occurred during the sample
period. We constructed all experience measures
assuming that knowledge gained through prior ex-
perience passed completely to the merged com-
pany (or to the acquirer). But this assumption may
not completely hold if tacit knowledge transfer is
incomplete in mergers and acquisitions. As a con-
trol for this possibility, a continuous variable
counting the number of mergers and acquisitions in
a launch organization’s history prior to the ob-
served launch was included in the analysis.

Analysis

We used logistic regression analysis to model the
likelihood that a given launch attempt resulted in
failure and included organization-specific fixed
effects to control for unobserved heterogeneity
among orbital launch organizations (Allison, 1999).
The fixed-effects regression model takes the form:

log� Pj

1 � Pj
� � a � bi � cxj, (1)

where Pj is the probability that launch j will fail, a
is a constant term, bi is the organization fixed effect
and represents all characteristics of organization i
that are stable over time, and c is a vector of coef-
ficients for the independent and control variables
(x) for launch j. The inclusion of organization fixed
effects was critical because many characteristics of
orbital launch organizations were unobservable
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during the sample period. If not controlled, interor-
ganizational heterogeneity in these characteristics
could have biased the regression results.

Since one of the purposes of the study was to
examine the relative rates of depreciation of knowl-
edge gained through prior success and failure, it
was also important to develop a method for mod-
eling knowledge depreciation. Two such methods
have been used in previous research. The first
method utilizes a series of arbitrarily selected dis-
count factors by which prior experiences are di-
vided before being summed into a cumulative prior
experience variable (see Baum & Ingram, 1998;
Haunschild & Sullivan, 2003; Ingram & Baum,
1997). Typical values assigned to the discount fac-
tor include: 1 (assuming that knowledge is nonde-
preciating), the age of experience (assuming that
knowledge depreciates linearly), the age of experi-
ence squared, and the square root of age of experi-
ence. Authors employing this method estimate
their models using all four discounting factors and
select the one that yields the best model fit for use
in their subsequent analysis.

The second method introduces into the model a
depreciation parameter, lambda (�), that represents
the fraction of experientially derived knowledge
possessed by an organization in one time period
that remains in the next time period (see Argote et
al., 1990; Arthur & Huntley, 2005; Darr et al., 1995).
The depreciation parameter can take any value be-
tween 0 and 1, with a value of 0 indicating complete
organizational amnesia (knowledge from one time
period is completely forgotten in the next) and a
value of 1 indicating perfect organizational memory
(knowledge does not depreciate at all with time).

The two methods are similar; both permit con-
sidering various depreciation rates, selecting the
one that produces the best model fit, and then
estimating the remaining coefficients using the se-
lected depreciation rate. However, for the purposes of
this study, the second method had the added benefit
of producing an estimate of lambda, which indicates
the rate of knowledge depreciation. This method was
used here. When lambda took a value of 1, depreci-
ated (success or failure) experience was equivalent to
that described above. However, when lambda took
any other value, the depreciated experience of organ-
ization i prior to launch j was determined by

Experienceij � �
k � 1

k � j � 1

Launchik � �year j � year k,

(2)

where � is the depreciation parameter, yearj is the
year in which launch j occurred, and yeark is the

year of launch k. The value of experience for a
given launch is the sum of prior launches by the
launching organization, each multiplied by the de-
preciation factor raised to the power of the number
of years separating each prior launch from the cur-
rent launch.

We used a grid search procedure for maximum
likelihood estimation to determine the value of
lambda, which maximizes model fit (Judge, Grif-
fiths, Hill, Lutkepohl, & Lee, 1985). In the grid
search, preliminary models were estimated using
all possible values of lambda between 0 and 1 in
increments of 0.01, and the value that maximized
models’ log-likelihood was selected. Importantly, the
grid search procedure was performed separately for
models containing each of the different types of ex-
perience examined (success, failure, partial failure,
complete failure, others’ success, others’ failure, oth-
ers’ partial failure, others’ complete failure), allowing
a different value of lambda to be determined for each.
For hypothesis tests involving knowledge deprecia-
tion, we determined a 99% confidence interval for
each lambda using the log-likelihood functions of the
models estimated in the grid search (see Argote et al.,
1990; Arthur & Huntley, 2005).

RESULTS

Table 1 presents descriptive statistics and corre-
lations for the study variables. Each of the experi-
ence-related variables reported in the table was
depreciated using its best-fitting depreciation pa-
rameter, lambda, as described above. These depre-
ciation parameters are reported in parentheses after
the variable names. As can be seen in Table 1, some
very high correlations exist among certain vari-
ables. For example, the correlations between failure
experience and complete failure experience (r �
.98) as well as that between others’ failure experi-
ence and others’ complete failure experience (r �
.99) are extremely high; however, no models simul-
taneously include both of a pair of highly
correlated variables.

In addition, the correlation between success ex-
perience and failure experience is .81. One reason
for the fairly high correlation could be that success
and failure experience both increase as a launch
organization gains overall experience. To deter-
mine whether success and failure experience con-
tributed information to the models independent of
total experience, we conducted preliminary tests to
estimate the impact of an organization’s own total
launch experience, as well as others’ total launch
experience, on launch failure likelihood. Although
total launch experience had a significant effect on
launch failure likelihood, models separating this
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construct into success experience and failure expe-
rience yielded significantly better model fit. This
finding suggests that success experience and failure
experience contributed independent information to
estimation models despite their fairly high correla-
tion. As a result, models including total experience
were omitted from the final results. To further al-
leviate multicollinearity concerns, here we report
nested models across the analysis. Since model fit
is not affected by multicollinearity, we compared
model fit across sets of nested models and verified
results with likelihood-ratio tests.

Table 2 reports maximum-likelihood estimates
for the fixed-effects logistic regression analysis of
orbital launch failures. Model 1 contains only
control variables and provides a baseline against
which models containing experience variables
are compared. In model 1, the coefficients for the
number of stages and the low earth orbit capacity
of launch vehicles are both highly significant and
positive, indicating that the complexity associ-

ated with large launch vehicles and launch vehi-
cles employing many stages increases the proba-
bility that launches using such vehicles will end
in failure. Launch vehicle height does not seem to
play a significant role in launch success or
failure.

The coefficient for calendar time is negative and
significant in model 1, suggesting that advances in
rocket science and launch vehicle technology were
being made during the time covered by the sample.
Interestingly, however, launches occurring after
1991 were more likely to fail than those occurring
before the end of 1991 (with the time trend con-
trolled for). This result may be a result of dimin-
ished government funding for launch vehicles after
the end of the Cold War. Finally, the coefficient for
the mergers and acquisitions variable is also signif-
icant and positive, suggesting that organizational
knowledge may not completely transfer to a merged
company or an acquirer.

TABLE 2
Results of Fixed-Effects Logistic Regression Models of Launch Failure Likelihood for

Global Orbital Launches, 1957–2003a

Variables Model 1 Model 2 Model 3 Model 4 Model 5

Success experience (� � .34) �0.02*** (0.00) 0.00 (0.01)
Failure experience (� � .89) �0.08*** (0.01) �0.08*** (0.01)

Partial failure experience
(� � .90)

Complete failure experience
(� � .89)

Others’ success experience
(� � .00)

�0.01*** (0.00)

Others’ failure experience
(� � .85)

Others’ partial failure
experience (� � .84)

Others’ complete failure
experience (� � .87)

Number of launch vehicle
stages

0.31*** (0.09) 0.29** (0.09) 0.34*** (0.09) 0.34*** (0.09) 0.30** (0.09)

Low earth orbit capacity 0.00*** (0.00) 0.00*** (0.00) 0.00*** (0.00) 0.00*** (0.00) 0.00*** (0.00)
Launch vehicle height �0.02 (0.01) �0.01 (0.01) �0.01 (0.01) �0.01 (0.01) �0.01 (0.01)
Calendar time �0.11*** (0.01) �0.08*** (0.01) �0.10*** (0.01) �0.10*** (0.01) �0.09*** (0.01)
Post 1991 1.14*** (0.27) 0.48 (0.28) 0.54* (0.26) 0.55* (0.28) 0.60* (0.27)
Mergers and acquisitions 2.62* (1.22) 2.59* (1.21) 2.77* (1.21) 2.77* (1.22) 2.50* (1.21)

Log-likelihood �1,230.94 �1,215.87 �1,198.82 �1,198.82 �1,216.64
Likelihood ratio 30.15*** 64.24*** 34.10*** 28.61***
df (vs. model no.) 1 (m1) 1 (m1) 1 (m2) 1 (m1)
Likelihood ratio 0.00
df (vs. model no.) 1 (m3)

a n � 4,646 (4,220 successes and 426 failures). Standard errors are in parentheses. Fixed-effects coefficients are included but not
displayed.

* p � .05
** p � .01

*** p � .001
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Learning from Firsthand Experience

Models 2 through 4 estimate the effect of a focal
organization’s experience on launch failure likeli-
hood. Model 2 includes the organization’s success
experience. The success experience coefficient is
negative and significant, indicating that failures
may become less likely as success experience in-
creases. The knowledge depreciation parameter
(lambda) was .34 for success experience, suggesting
that of the knowledge an organization gains from
successful launches occurring during a given year,
only 34 percent will remain one year later. This rate
of knowledge loss, although it may seem rapid,
indicates a much lower rate of organizational for-
getting than is typically described in the literature,
in which reports of monthly depreciation parame-
ters of .75–.85 are common (see Argote, 1999). Ex-
trapolated to an annual rate, these lambdas indicate
that less than 10 percent of organizational knowl-
edge is retained after one year.

Model 3 includes failure experience (and re-
moves success experience). The coefficient for fail-
ure experience is negative and highly significant.
The failure experience coefficient also remains sig-

nificant in model 4, where it is included along with
success experience. Furthermore, the coefficient
for success experience loses significance in model
4, indicating that failure experience better explains
variation in launch failure likelihood than success
experience. To confirm this finding, we conducted
a Wald test; its result (p � .001) indicated that the
failure experience coefficient in model 4 is signifi-
cantly more negative than the success experience
coefficient. This finding is consistent with the ar-
gument that organizations learn more from prior
failures than they do from prior successes. It is also
supported by a set of likelihood ratio tests that
indicate that model 4 fits the data significantly
better than model 2, which includes only success
experience; but model 4 does not fit the data better
than model 3, which includes only failure experi-
ence. Collectively, these results support Hypothe-
sis 1, suggesting that prior failure experience re-
duces failure likelihood more than does prior
success experience.

Furthermore, success experience depreciates
more rapidly than failure experience (� � .34 vs.
89). The 99% confidence intervals for the failure

TABLE 2
Continued

Model 6 Model 7 Model 8 Model 9 Model 10 Model 11

0.01 (0.01) 0.01 (0.01) 0.01 (0.01) 0.01 (0.01)
�0.07*** (0.02) �0.08*** (0.02)

�0.0 (0.05) �0.02 (0.06)

�0.08*** (0.02) �0.08*** (0.02)

0.01 (0.01) 0.01 (0.01) 0.01 (0.01) 0.01 (0.01) 0.01 (0.01)

�0.04*** (0.01) �0.06*** (0.01) �0.03 (0.01) �0.03 (0.01)

�0.03 (0.03) �0.03 (0.03)

�0.03 (0.02) �0.03 (0.02)

0.29** (0.09) 0.29** (0.09) 0.32*** (0.09) 0.32*** (0.09) 0.32*** (0.09) 0.32*** (0.09)

0.00*** (0.00) 0.00*** (0.00) 0.00*** (0.00) 0.00*** (0.00) 0.00*** (0.00) 0.00*** (0.00)
�0.01 (0.01) �0.01 (0.01) �0.01 (0.01) �0.01 (0.01) �0.01 (0.01) �0.01 (0.01)
�0.11*** (0.01) �0.12*** (0.01) �0.11*** (0.01) �0.11*** (0.01) �0.11*** (0.01) �0.11*** (0.01)

0.77** (0.26) 0.97** (0.28) 0.71* (0.29) 0.72* (0.30) 0.70* (0.29) 0.70* (0.29)
2.26 (1.20) 2.18 (1.19) 2.51* (1.21) 2.52* (1.21) 2.46* (1.21) 2.47* (1.21)

�1,207.52 �1,205.91 �1,195.81 �1,195.89 �1,195.42 �1,195.51
46.85*** 21.45*** 20.21*** �0.17 0.76 0.59
1 (m1) 1 (m5) 2 (m7) 1 (m8) 2 (m8) 2 (m8)

3.22 6.02*
1 (m6) 2 (m4)
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experience and the success experience lambdas do
not overlap, indicating that knowledge gained from
success experience depreciates significantly more
rapidly (significant at the .01 level) than does
knowledge gained from failure experience. This
finding strongly supports Hypothesis 3.

Learning from Vicarious Experience

Models 5–7 repeat the tests reported above for
the case of vicarious organizational experience. A
similar pattern of results appears. Although others’
success experience has a negative and significant
impact on failure likelihood in model 5, this effect
loses significance when others’ failure experience
is included in model 7. The coefficient for others’
failure experience is negative and highly signifi-
cant in both models 6 and 7. A Wald test (p � .001)
suggested that the others’ failure experience coeffi-
cient in model 7 is significantly more negative than
the coefficient for others’ success experience, and
likelihood-ratio tests indicated that model 7 fits
significantly better than model 5, but not better
than model 6. These results support Hypothesis 2,
indicating that others’ failure experience reduces
the failure likelihood at a focal organization more
than does others’ success experience. Furthermore,
others’ success experience depreciates significantly
(p � .01) more rapidly than does others’ failure
experience (the 99% confidence intervals for the
others’ failure experience lambda and the others’
success experience lambda do not overlap). This
finding supports Hypothesis 4.

The results from models 2–7 are also consistent
with findings in model 8, which simultaneously
includes own and others’ success and failure expe-
rience variables. The coefficient for others’ failure
experience is no longer significant, but the coeffi-
cient for own failure experience retains signifi-
cance. A Wald test confirmed that the own failure
experience coefficient is significantly more nega-
tive than the own success experience coefficient, a
pattern that is consistent with the pattern of results
in model 4. However, the others’ failure experience
coefficient is no longer significantly more negative
than the others’ success experience coefficient.
Thus, Hypothesis 2 is partially supported, with
support limited to that obtained in model 7.

Outcome Magnitude

To address the effects of the magnitude of failure
outcomes, model 9 in Table 2 separates a focal
firm’s failure experience into experience with par-
tial failures and experience with complete failures.
Experience with complete failures significantly re-

duces launch failure likelihood, and experience
with partial failures has no effect. This pattern of
results provides support for Hypothesis 5. It also
suggests that organizations in the sample generally
did not learn more effectively from small failures
than from large failures, a notion that stands in
contrast to arguments in the literature on learning
from small losses. In fact, the evidence seems to
support the opposite conclusion—that the organi-
zations learned more effectively from experience
with large failures.

Model 10 splits others’ failure experience into
partial and complete failures, revealing no signifi-
cant effect for either of these variables on the future
failure rates of a focal organization. Neither of these
variables’ coefficients is significantly more nega-
tive than others’ success experience. Thus, Hypoth-
esis 5 is only supported with respect to a focal
organization’s own experience, and not with re-
spect to the magnitude of other organizations’ fail-
ures. Model 11, which simultaneously splits own
and others’ failures into partial and complete fail-
ures, provides a pattern of results similar to those
in models 9 and 10.

Interactive Effects of Prior Experience

To test Hypotheses 6 and 7, regarding the effects
of prior failure experience on learning from an or-
ganization’s own and other organizations’ success
experience, and to test Hypothesis 8, regarding the
effect of prior failure experience on learning from
others’ failures, we estimated models for two sub-
samples, one containing launches conducted by
organizations with fewer than two prior failures,
and the other containing launches conducted by
organizations with two or more prior failures.
This cutoff was chosen to facilitate comparison of
effects for organizations with limited prior failure
experience to those with more substantial failure
experience. Table 3 presents the results of these
analyses.

Model 1 includes launch attempts by organiza-
tions with fewer than two prior failures, and model
2 focuses on launches by organizations with two or
more prior failures. Both models estimate effects of
the launching organizations’ own success and fail-
ure experience, as well as the effects of other or-
ganizations’ success and failure experience. The
coefficient for success experience in model 1 is
significant and positive, indicating that success ex-
perience increases the likelihood of organizational
failure for organizations with limited prior failure
experience. This provides support for Hypothesis
6. The coefficient for others’ success experience,
however, is nonsignificant, and Hypothesis 7 is not

466 JuneAcademy of Management Journal



supported. The coefficient for others’ failure expe-
rience is positive and significant in model 1 but is
negative and significant for organizations with two
or more prior failures in model 2. This difference in
sign suggests that others’ failures incrementally in-
crease failure likelihood at organizations with lim-
ited prior failure experience but that this effect
reverses for organizations with more prior failures.
This pattern of results supports Hypothesis 8.

Interestingly, findings across the models in Table
3 also suggest that direct failures have a marginally
diminishing impact on learning outcomes, since
the coefficient of the effect size for failure experi-
ence is less negative for organizations with two or
more prior failures than for those with fewer
than two.

Robustness Checks

In addition to the main analyses reported
above, we conducted several supplemental anal-
yses to assess whether our patterns of results
were robust to alternate specifications and sam-
ples. First, we separated our primary dependent
variable, tracking launch failure, into partial and
complete failure to determine whether our find-
ings were consistent, given that organizations
may experience various forms of failure in this
empirical domain. As discussed above, our primary
analyses dichotomized launch attempts into failures
and successes. Given that failure in this and other

empirical settings may vary in severity, it was neces-
sary to assess whether our arguments regarding the
relative effects of learning from failures relative to
successes held with respect to different failure out-
comes. To that end, we estimated the effects of expe-
rience on failure outcomes using multinomial logistic
regression models with failure outcomes separated
into partial and complete failures. Table 4 reports
results for these models.

In keeping with prior results, a focal launch or-
ganization’s own failure experience only has a sig-
nificant negative impact on complete failures and
does not significantly reduce the likelihood of par-
tial failures. This effect is significantly more nega-
tive than the effect of success experience, and it is
consistent with our primary arguments regarding
the relative effectiveness of learning from failures
over successes. Similarly, when failure experience
is separated into experience with partial and com-
plete failures, and the significant, negative coeffi-
cient for own complete failure experience suggests
that experience with complete rather than partial
failures drives the benefit of failure experience.
Interestingly, in all these models, others’ failure
experience does not significantly affect the likeli-
hood of complete failures, and no forms of experi-
ence significantly affect the likelihood of partial
failures. This absence of effect may occur because
partial failures were relatively rare in this empirical
setting; out of 4,646 total launch attempts, only 92
partial failures occurred (versus 334 complete fail-

TABLE 3
Results of Fixed-Effects Logistic Regression Models of Launch Failure Likelihood:

Comparison between Less than Two and Two or More Prior Failuresa

Variables
Model 1:

Prior Failures < 2
Model 2:

Prior Failures > 2

Success experience (� � .34) 0.55* (0.24) 0.00 (0.01)
Failure experience (� � .89) �3.71** (1.17) �0.06*** (0.02)
Others’ success experience (� � .00) �0.04 (0.06) 0.01 (0.01)
Others’ failure experience (� � .85) 0.37* (0.17) �0.03* (0.02)
Number of launch vehicle stages 1.55* (0.61) 0.27** (0.09)
Low earth orbit capacity 0.01 (0.01) 0.01*** (0.00)
Launch vehicle height �0.17 (0.10) �0.01 (0.02)
Calendar time 0.28 (0.15) �0.11*** (0.01)
Post 1991 1.95* (2.24) 0.73* (0.31)
Mergers and acquisitions 4.32 (3.08) 12.77 (705.89)

Log-likelihood �48.66 �1,053.72
n 238 4,336

Successes 196 4,024
Failures 73 370

a Standard errors are in parentheses. Fixed-effects coefficients are included but not displayed.
* p � .05

** p � .01
*** p � .001
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ures). Collectively, these analyses are consistent
with our arguments regarding the relative effective-
ness of an organization’s learning through its own
failure relative to learning from its successes, al-
though we only found a significant impact on com-
plete failure outcomes.

Second, given the low frequency of failures rel-
ative to successes in our overall sample, it is
possible that their rarity could promote learning
from failures in our setting outside of our hypoth-
esized processes. To examine this possibility, we
replicated our analyses in subsamples with more
comparable rates of failure and success. In the
full sample, only 426 failures occurred out of
4,646 launch attempts, making success more than
9 times more common than failure. Failures may
receive more attention from organizational deci-
sion makers merely because they occur infre-
quently (and consequently are seen as particu-
larly salient). If this is the case, the relative
frequency of prior successes and failures may
constitute an important boundary condition on
organizational learning from failure. Therefore, it

was necessary to address whether differential or-
ganizational reactions to success and failure de-
rive from managerial reaction to having met or
failed to meet organizational aspirations (Lant,
1992; March, 1981), and not from the level of
attention each event garners. Consequently, we
tested whether prior failure experience reduced
the likelihood of future organizational failure
more than did prior success experience, even
when prior organizational successes and failures
were equally common.

To conduct this test, we estimated models on a
subsample that included launch attempts by organ-
izations that had made fewer than five prior launch
attempts. Early in their launch histories, organiza-
tions experienced approximately equivalent rates
of success and failure. For instance, the failure rate
for all organizations in the subsample was 42 per-
cent. Thus, organizations with four or fewer prior
launch attempts comprise a subsample of organiza-
tions with approximately similar rates of success
and failure within their own launch histories. Ta-
ble 5 reports the results of these analyses. As can be

TABLE 4
Results of Multinomial Logistic Regression Models of Likelihood for Partial or Complete Failure Outcome, 1957–2003a

Variables

Model 1 Model 2 Model 3

Partial
Failure

Complete
Failure

Partial
Failure

Complete
Failure

Partial
Failure

Complete
Failure

Success experience (� � .34) 0.01 (0.01) 0.00 (0.01) 0.01 (0.01) 0.00 (0.01)
Failure experience (� � .89) �0.04 (0.03) �0.07*** (0.02)

Partial failure experience
(� � .90)

�0.22 (0.12) 0.02 (0.06)

Complete failure experience
(� � .89)

0.02 (0.05) �0.10*** (0.03)

Others’ success experience
(� � .00)

0.01 (0.01) 0.01 (0.01) 0.00 (0.01) 0.01 (0.01)

Others’ failure experience
(� � .85)

�0.05 (0.03) �0.02 (0.02)

Others’ partial failure
experience (� � .84)

0.02 (0.08) �0.05 (0.04)

Others’ complete failure
experience (� � .87)

�0.05 (0.03) �0.02 (0.02)

Number of launch vehicle
stages

1.13*** (0.18) 0.02 (0.10) 1.14*** (0.18) 0.03 (0.10) 1.04*** (0.18) 0.04 (0.10)

Low earth orbit capacity 0.00* (0.00) 0.00*** (0.00) 0.00* (0.00) 0.00** (0.00) 0.00* (0.00) 0.00** (0.00)
Launch vehicle height �0.12*** (0.03) 0.02 (0.02) �0.11*** (0.03) 0.03 (0.02) �0.11*** (0.03) 0.03 (0.02)
Calendar time �0.07*** (0.02) �0.03*** (0.01) �0.09*** (0.02) �0.12*** (0.01) �0.07** (0.02) �0.12*** (0.01)
Post 1991 1.00* (0.48) 1.18*** (0.31) 0.87 (0.53) 0.65 (0.34) 0.76 (0.53) 0.69* (0.34)
Mergers and acquisitions 3.07 (1.57) 20.47*** (0.59) 2.74 (1.58) 20.49*** (0.60) 2.69 (1.58) 21.29*** (0.60)

Log-likelihood �1,407.76 �1,372.74 �1,370.03
Likelihood ratio 70.05*** 75.46***
df (vs. model no.) 8 (m1) 12 (m1)

a n � 4,646 (4,220 successes, 92 partial failures, and 334 complete failures).
Standard errors are in parentheses. Fixed-effects coefficients are included but not displayed.

* p � .05
** p � .01

*** p � .001
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seen, results for models estimated on the restricted
sample are consistent with those reported above.
Collectively, the results of this analysis demon-
strate that the relative efficacy of organizational
learning through experience with failure and suc-
cess is not driven by the relative frequencies of
success and failure events.

To further examine whether our findings were
susceptible to the relative rarity of failure events,
we also estimated several models on a partial data
set including only launches occurring prior to
1962. We took this approach because the average
failure rate of manufacturers was extremely high

during the industry’s infancy and dropped dra-
matically during 1962 (see Figure 1). The pre
1962 subsample contains an approximately
equivalent number of successes and failures for
the overall industry (69 successes and 68 fail-
ures). Table 6 displays the models estimating
launch failure likelihood for this partial data set.
Again, the results of models estimated on the pre
1962 subsample suggest that the difference be-
tween organizational learning from success expe-
rience and failure experience is not driven by the
relative frequency of the two events. Rather, this
difference appears to occur through organization-

TABLE 5
Results of Fixed-Effects Logistic Regression Models of Launch Failure Likelihood for Global Orbital Launches,

Organizations with Fewer than Five Prior Launch Attemptsa

Variables Model 1 Model 2 Model 3 Model 4

Success experience (� � .34) 0.89 (0.82) 1.35 (2.18)
Failure experience (� � .89) �5.12** (1.49) �15.84** (5.39)
Others’ success experience (� � .00) �0.03 (0.07) 0.23 (0.19)
Others’ failure experience (� � .85) �0.07 (0.08) 1.16 (0.76)
Number of launch vehicle stages 1.31* (0.56) 1.56* (0.64) 1.34* (0.57) 2.45** (0.86)
Low earth orbit capacity 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Launch vehicle height 0.04 (0.10) 0.13 (0.12) 0.07 (0.10) 0.04 (0.14)
Calendar time �0.18 (0.17) 0.69* (0.35) �0.17 (0.17) 2.53* (1.04)
Post 1991 19.83** (6.41) 17.51 (14.30) 19.82** (6.94) 15.37 (51.50)

Log-likelihood �70.35 �53.18 �69.55 �42.45
Likelihood ratio 34.33*** 1.59 55.80***
df (vs. model no.) 2 (m1) 2 (m1) 4 (m1)

a n � 151 (88 successes and 63 failures). Standard errors are in parentheses. Fixed-effects coefficients are included but not displayed.
* p � .05

** p � .01
*** p � .001

TABLE 6
Results of Fixed-Effects Logistic Regression Models of Launch Failure Likelihood for

Global Orbital Launches Using Partial Data Set, 1957–61a

Variables Model 1 Model 2 Model 3 Model 4

Success experience (� � .34) 0.28* (0.13) 0.28* (0.14)
Failure experience (� � .89) �0.77** (0.28) �0.76** (0.28)
Others’ success experience (� � .00) 0.05 (0.18) 0.01 (0.22)
Others’ failure experience (� � .85) 0.00 (0.09) 0.01 (0.11)
Number of launch vehicle stages 1.24 (0.75) 1.24 (0.84) 1.19 (0.75) 1.24 (0.84)
Low earth orbit capacity 0.00 (0.00) 0.00 (0.00) 0.00 (0.00) 0.00 (0.00)
Launch vehicle height �0.15 (0.16) �0.18 (0.18) �0.13 (0.16) �0.17 (0.19)
Calendar time �0.45 (0.26) 1.44 (0.75) �0.67 (0.51) 1.31 (0.92)
Mergers and acquisitions 1.17 (1.17) 0.02 (1.25) 1.04 (1.30) �0.08 (1.42)

Log-likelihood �84.55 �80.15 �84.41 �80.13
Likelihood ratio 8.80* 0.28 8.85
df (vs. model no.) 2 (m1) 2 (m1) 4 (m1)

a n � 137 (69 successes and 68 failures). Standard errors are in parentheses. Fixed-effects coefficients are included but not displayed.
* p � .05

** p � .01
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al learning processes arising from exposure to
success and failure.

DISCUSSION AND CONCLUSION

These findings do not imply that organizations
that fail in period t are more likely to succeed in
period t � 1 than are organizations that succeed in
period t. But they do imply that organizations that
fail in period t improve their own likelihood of
succeeding in period t � 1 (relative to their likeli-
hood of success in period t) more than do organi-
zations that succeed in period t. Our definition of
learning is inherently self-focused—change in or-
ganizational performance as a result of prior expe-
rience. This approach to learning is mirrored by the
analytical approach of estimating models with
fixed organization effects, as fixed-effects models
inherently examine within-organization, rather than
between-organization, variation. Consequently, the
results presented here suggest that experience with
failure allows organizations to improve their perfor-
mance relative to their own previous baseline, but
that experience with success does not generate simi-
lar levels of improvement.

Indeed, this study not only yielded strong evi-
dence that organizations learn by observing their
own and others’ failures, but also failed to uncover
evidence of significant learning from observation of
their own or others’ successes. In the full models,
coefficients estimating the effect of success experi-
ence on future performance are indistinguishable
from zero. We do not interpret these results as
evidence that organizations cannot learn from suc-
cess to improve performance. But the fact that
launch vehicle organizations (which face signifi-
cant incentives to learn from success as well as
failure) did not experience demonstrable learning
from success suggests that organizational learning
from success is far from an automatic process.

Theoretical Contributions

This work contributes to organizational learning
theory in several ways. First, it empirically con-
firms theoretical arguments that organizations
learn to improve their performance more signifi-
cantly through experience with failure than
through experience with success, as discussed
above. Although several recent studies have dem-
onstrated organizational learning from both direct
and vicarious experience with failure, previous ev-
idence that failure promotes improvement more
than does success had been entirely anecdotal. This
study constitutes the first direct comparison of the
magnitude of the effects of learning from failure

and learning from success. It confirms the sugges-
tion that organizational experience in the aggregate
may be of little value (from a learning perspective)
other than to provide opportunities for failure.

Second, this work answers significant questions
concerning the boundary conditions of learning
from failure and success. Our argument is in con-
trast with the small-losses hypothesis (Hayward,
2002; Sagan, 1993; Sitkin, 1992), in that we argue
that organizations learn more effectively from large
failures than from small failures. Study results sup-
port this view. We do not interpret this finding as
evidence that learning from small failures is impos-
sible. But it does suggest that learning from small
failures is problematic. Indeed, the analysis uncov-
ered no evidence that organizations learn more ef-
fectively from small failures than they do from suc-
cesses (neither effect being significantly different
from zero).

Two major obstacles stand in the way of attempts
to learn from any failure: the difficulty extracting of
meaningful knowledge from the experience, and
political posturing to assign responsibility for the
failure. The first obstacle is especially problematic
for attempts to learn from small failures, and the
second especially problematic for attempts to learn
from large failures. Our results indicate that the
difficulty of deriving meaningful knowledge from
small failures may be a more significant concern
than scapegoating in the wake of major failures.
Indeed, our results are consistent with the notion
that the effort to determine accountability follow-
ing large failures drives organizational learning, as
decision makers with poor understandings of an
organization’s domain may be replaced by decision
makers with more accurate knowledge. As with
learning from success, learning from small failures
appears to be a challenge too great for common
organizational knowledge management approaches
to overcome.

We also argue that the process of vicarious learn-
ing from failure, as well as learning from an organ-
ization’s own and others’ successes, depends criti-
cally on direct learning from failure. Our findings
suggest that organizations require a sufficient base
of failure experience to extract and effectively ap-
ply knowledge from others’ failures and that those
with relatively little direct failure experience may
misapply knowledge from their own successes and
others’ failures. Research on organizational learn-
ing increasingly examines how various forms of
experience may interactively affect organizational
learning processes (e.g., Baum & Dahlin, 2007). Our
findings advance the theoretical literature in this
area by forwarding such joint mechanisms and by
explicating why some forms of experience may
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actually be detrimental to learning processes for
organizations without prior bases of requisite
knowledge.

Finally, this work presents the first attempt to
measure and compare the relative depreciation
rates of knowledge gleaned from success and fail-
ure. It illustrates that not only do failures contrib-
ute more to learning than do successes, but that
their lessons are also forgotten much more slowly.
The estimated depreciation parameters for failure
experience were significantly larger than those es-
timated for success when both direct and vicari-
ous experience were considered, suggesting that
knowledge developed in response to failure is em-
bedded in more stable, codified memory systems
than is knowledge developed through success. Not
only is this a novel finding in the context of failure
and success, but it is the first theoretical suggestion
and empirical demonstration of which we are
aware that organizational knowledge developed
through different mechanisms depreciates at differ-
ent rates. This finding has serious implications for
the study of organizational memory and organiza-
tional forgetting (de Holan & Phillips, 2004;
Zellmer-Bruhn, 2003). Knowledge depreciation
represents a central aspect of organizations’ abili-
ties to learn from their own and others’ experience,
yet little research has examined the mechanisms
through which knowledge depreciation occurs.
Our study’s findings suggest a taxonomy of knowl-
edge forms that vary in their permanence and indi-
cate the need for additional research into organiza-
tional forgetting in other environments and other
categories of experience.

Implications for Practice

One of the biggest current challenges to the or-
ganizational learning curve paradigm (and its prac-
tical application) is to determine the causes of ob-
served interorganizational variations in learning
rates (Huber, 1991; Pisano, Bohmer, & Edmondson,
2001). The findings of this study suggest that one
important factor in explaining this variation could
be how organizations deal with failure. Failure is
often difficult for organization members to cope
with. Because failures—and those that appear to be
involved in them—are often stigmatized, organiza-
tion members frequently refuse to acknowledge
failure, refrain from communicating about it, or
redefine it as success (March et al., 1991). Indeed,
in Vaughan’s (1996, 2005) analyses of the Chal-
lenger and Columbia disasters, she noted that the
most significant organizational antecedent to both
tragedies was the institutionalized practice of ig-
noring failures.

Nonetheless, given failure’s central role in organ-
izational learning shown here, organizations that
stigmatize failure may be depriving themselves of
major opportunities for improvement. Conse-
quently, the most significant implication of this
study for practice is that organization leaders
should neither ignore failures nor stigmatize those
involved with them; rather, leaders should treat
failures as invaluable learning opportunities, encour-
aging the open sharing of information about them.
Indeed, this suggestion dovetails with existing evi-
dence that members of organizations that treat failure
nonpunitively report more errors, but experience
fewer serious failures, than members of organiza-
tions that seek to assign blame for failures (Ed-
mondson, 1999; Weick, Sutcliffe, & Obstfeld, 1999).

A second important implication of this research
is its illustration of the difficulty organizations face
in learning from small failures. Although we find it
reassuring that organizations learn from large fail-
ures, lessons from large failures are “lessons
learned in blood” (Madsen, Desai, Roberts, & Wong,
2006). Organizations obviously cannot explicitly
seek to gain experience with failures when the re-
sulting costs of failure to themselves, their stake-
holders, and society are prohibitively high. A more
desirable alternative would be for organizations to
learn enough through success and small failure to
avoid large failures entirely. Indeed, drawing
knowledge from the collection of information about
near-misses (which may be thought of as very small
failures) is currently considered a “best practice”
for promoting safety in several high-hazard indus-
tries (Barach & Small, 2000; Dillon & Tinsley,
2008). However, the present study calls into ques-
tion the ease with which meaningful learning from
small failures can occur. Managers of organizations
operating in high-hazard domains would do well to
focus attention on attempts to draw knowledge
from near-miss data, rather than assuming that
safety improvement will flow naturally from col-
lecting such data.

Limitations, Directions for Future Work,
and Conclusion

The orbital launch industry provided a uniquely
appropriate domain in which to examine learning
from organizational success and failure but also
presented a number of challenges that may limit
the generalizability of our results. First, though we
were able to control for the frequency of failures
and successes in our supplementary analyses, we
were unable to control for the differential costs of
failed and successful launches. Because orbital
launch vehicles are enormously costly to build,
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organizations may pay greater attention to failure in
this domain than in other areas. If this is the case,
the results may generalize most appropriately only
to other domains in which the costs of failure are
extremely high. Indeed, although this study failed
to identify any significant organizational learning
from success, we do not discount the possibility
that it may occur in other settings. Future work
could profitably examine organizational attempts
to learn from success and better define the bound-
ary conditions around such learning.

Second, because many of the organizations in our
sample were government agencies (and all of them
were secretive), we could not obtain data on organ-
izational financial condition or expenditures on
launch vehicle development. The fixed organiza-
tion effects included in the analyses likely con-
trolled for major interorganizational variation in
financial resources, but we cannot rule out the pos-
sibility that unobserved organizational expendi-
tures affected the results.

Third, because of the historical and international
scope of our sample, as well as the secrecy prac-
ticed by many organizations in it, we were unable
to collect data on organizational reactions to suc-
cess and failure. Consequently, we were unable to
systematically examine how learning efforts de-
rived from failure differed from those derived from
success, or to examine whether some postfailure
learning practices produced more effective learning
than others. But this limitation of the current work
constitutes an important opportunity for future
work. More research into the mechanisms by which
organizations deal with and learn from failure is
clearly needed. One very promising area for future
research involves studying how organizations con-
duct incident reviews, accident investigations, and
postmortems. These activities occur in many organ-
izations with the explicit purpose of enabling them
to learn from their failures. Although some scholars
have called the value of these activities into doubt
(Sagan, 1993), others have suggested their impor-
tance (Carroll, 1995; March et al., 1991). Additional
studies could prove extremely important in deter-
mining whether and how the investigation process
impacts learning through failure, and what charac-
teristics of failure investigations encourage effec-
tive learning.

Fourth, it is implicit in our study’s theoretical
framework that organizational knowledge impacts
organizational behavior. Consequently, we were
unable to examine the possibility that experience
may produce organizational knowledge that fails to
have an impact on action. This may occur, for ex-
ample, if knowledge is ignored or discarded prior
to its use, or if new knowledge fails to disseminate

effectively throughout an organization. The latter
challenge may arise in large, complex organizations
with highly differentiated external scanning and
internal production functions. Future research
should address these possibilities by directly exam-
ining the processes through which organizational
knowledge arising through experience with suc-
cesses and failures may affect or fail to affect organ-
izational activities.

This study demonstrates that learning from large
failures, rather than learning from success or small
failures, primarily drives organizational improve-
ment, at least in the orbital launch vehicle industry.
It also shows that knowledge gleaned from failure
persists longer than that developed through success
and that different forms of prior experience drive
organizational learning interactively. Collectively,
the study’s findings suggest the need to further
explore organizational learning practices associ-
ated with failure and to determine how organiza-
tions may be able to reap the benefits of failure
without exposing themselves to its costs.
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