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E X E C U T I V E S U M M A R Y

The popular business press and academic articles have promoted the virtues of failure, particu-
larly in the pursuit of innovation. Surprisingly, there has been very little systematic empirical
study to support this belief. This article distinguishes two organizational approaches to failure:
normalizing it (tolerating failure as a necessary part of the innovation process) and analyzing it
(purposeful attempts to convert failure experiences into knowledge). A longitudinal study of 106
U.S. manufacturing firms indeed finds that mere tolerance for failure has no effect on firm
product innovativeness. In contrast, firms that make deliberate efforts to analyze past failures
introduce more innovative new products. Further, this effect is contingent on a climate of con-
structive conflict within the firm. Hence, to foster firm innovativeness, organization members
need to extract lessons from failure, and such analysis must take place in a climate of constructive
conflict that enables open and honest discussion.

“The topic of failure is very important, and it gets more lip service than good practice. I think I learned more from my failures than from my
successes in all my years as a CEO. I think of my failures as a gift.”

AG Lafley, former CEO of P&G (in Dillon, 2011).

1. Introduction

Failure is popular these days. Many articles in the popular business press extol the virtues of failure (e.g., Business Week, 2006;
The Economist, 2012). Failure has also gained in popularity in academic research (e.g., Eggers, 2012; Khanna et al., 2016; Madsen
and Desai, 2010; Muehlfeld et al., 2012; Shepherd et al., 2011; Shepherd et al., 2013). Actions are considered failures when their
outcomes fall short of expectations (Cannon and Edmondson, 2005; McGrath, 1999; Shepherd, 2003), and all organizations, even
those with great overall performance, have plenty of them. While scholars and practitioners alike recognize that failure is not “an
inherently desirable outcome” (Sitkin, 1992: 240), it is considered central to organizational learning and innovation processes.
Hence, managers have been exhorted to tolerate, and even embrace, failure in order to promote innovation.

However, despite its popularity, there is very little research to support the growing calls to embrace failure. Moreover, prior
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research on how organizations learn from experience (Gavetti and Levinthal, 2000; Zollo and Winter, 2002), and the social nature of
sensemaking of past experiences (Byrne and Shepherd, 2015; Weick, 1995) cast doubt on how simply tolerating or embracing failure
may enhance innovation. We leverage this prior research to argue that purposeful reflection and analysis of past failures are key to
enhancing learning in support of innovation. We assert that prior studies of organizational learning from failure suffer from three
significant shortcomings. First, the use of archival data to examine the effect of accumulated failure experiences on the improvement
of organizational outcomes has led to a neglect of the mechanisms by which organizations learn from failure (Eggers, 2012; Madsen
and Desai, 2010; Muehlfeld et al., 2012). Thus, prior research has not directly observed organizational practices conducive to
learning from failure (e.g., Desai, 2015). Second, prior research has not examined how organizational conditions influence how well
practices adopted in response to failure may enhance learning. We contend that to this point, academic as well as practitioner-
oriented writing has assumed that failure experiences generate learning, and that it has conflated the experience of failure with the
deliberate analysis of failure. Third, none of these studies used innovation as their outcome, and so they can't support an empirical
relationship between failure and organizational innovation. Consequently, we know little about whether embracing failure actually
promotes innovation, and if so, under what conditions it does so.

What does it mean to embrace failure? Organizational cultures, which we define as norms and values, and the practices that
express them (Keith and Frese, 2011; van Dyck et al., 2005; see also Alavi et al., 2005) vary in their responses to failure. We propose
two alternative modes of coping with failure: “normalizing” and “analyzing.” First, a “normalizing” culture recognizes, accepts, and
appreciates the inevitability of failure; it is tolerant of failure. Tolerance of failure is widely thought to facilitate learning and
innovation when organization members feel free to take risks because mistakes are not punished and, in fact, are often respected and
celebrated (Buckler and Zien, 1996; Danneels, 2008; Delbecq and Mills, 1985; Farson and Keyes, 2002; Maidique and Hayes, 1984;
McGrath, 1999). The freedom to make mistakes encourages experimentation and a broader search for alternatives (McGrath, 1999),
which is assumed to increase organizational learning, and ultimately, innovation. We will argue that mere tolerance for failure does
not lead to the learning that supports innovation. Second, in contrast to tolerance for failure, analyzing failures refers to purposeful
actions to analyze past mistakes. Extracting the appropriate lessons from failure is not automatic. In order to learn from failure, firms
must take deliberate actions to discuss and dissect past failures and challenge current cause-effect assumptions.

Although failure analysis represents an opportunity for learning, most organizations struggle to conduct a candid debate about
what went wrong (Baumard and Starbuck, 2005; Cannon and Edmondson, 2005). When dissecting past mistakes, organization
members may withhold input and avoid challenging ideas for fear of resentment or retribution (Amason, 1996). Indeed, discussions
about failure can deteriorate into personal attacks and finger-pointing (Cannon and Edmondson, 2005), which can damage re-
lationships and derail attempts to learn from failures. Therefore, we expect that a firm's climate of constructive conflict, which refers
to the constructive and respectful debate of ideas, beliefs, and assumptions by organization members (Danneels, 2008), is necessary
to effectively conduct failure analysis. Only in such a climate, can the key lessons from past failures be identified and incorporated
into a firm's knowledge base, which in turn promotes successful innovation.

Consistent with these arguments, we find that it is not tolerance for failure that improves innovation, but rather the deliberate
analysis of failure. Thus, our results do not support the sensationalized view of failure where tolerance for failure improves in-
novation. Rather, we find that firm innovativeness is improved only when a deliberate and systematic analysis of failures is made. In
addition, we find firms vary in their ability to benefit from analysis of failure. We observe the benefits to innovation, which derive
from analyzing failures, are contingent on a firm's climate of constructive conflict. Results show that a climate of constructive conflict,
in which it is safe to challenge ideas and assumptions, provides the necessary backdrop against which a deep analysis of failure can
improve organizational learning and innovation.

This article advances the literature in several ways. First, answering calls for more research “into the mechanisms by which
organizations deal with and learn from failure” (Madsen and Desai, 2010: 472), this study directly examines two mechanisms by
which failure could improve firm innovativeness: tolerance and analysis. In spite of the growing interest in failure from both re-
searchers and practitioners, we have yet little understanding of how failure fosters innovation (Cannon and Edmondson, 2001;
Khanna et al., 2016). This article offers the first study (to our knowledge) to propose and empirically assess the distinction between
tolerance for failure and analysis of failure. Indeed, two recent extensive review papers do not address the distinction between them
(Dahlin et al., 2018; McMillan and Overall, 2017). We will argue that only the latter has the potential to lead to “knowledge
generation” that can improve organizational innovativeness.

Second, this study identifies the organizational conditions under which analysis of failure improves innovativeness. We find that
thoroughly analyzing past failures for lessons learned is not always a panacea. To benefit from failure analysis, firms must establish a
climate of constructive conflict where organization members feel safe to challenge others' ideas and offer controversial viewpoints.
Thus, we identify constructive conflict as an important boundary condition for drawing the appropriate lessons from failure.

Third, this study focuses on “learning by collective reflection” – studying the effects of reflecting on experience. Learning by doing
vs. learning by reflection are complementary sides of learning (Gavetti and Levinthal, 2000). Research on learning from failure has
primarily focused on the role of doing (experience), leaving the processing of the feedback from experience in a black box. The flip
side of learning is “reflection, or the intentional attempt to synthesize, abstract, and articulate the key lessons taught by experience”
(Di Stefano et al., 2014: 5). Although reflection is the mechanism by which experience is translated into learning, prior research has
not investigated the deliberate reflection on past failures. It has assumed that somehow experience leads to learning, which in turn
improves performance. But learning is not automatic (Shepherd, 2003). Relatedly, the current article also makes a methodological
contribution by developing and testing a scale for analysis of failure.

Fourth, our distinction between tolerance for failure and failure analysis contributes to the literature on “error management
culture.” An organization's error management culture involves its values, norms, and common practices regarding error detection,
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communication, and analysis (Keith and Frese, 2011; van Dyck et al., 2005; see also Alavi et al., 2005). Error management ap-
proaches consider errors to be opportunities for learning and innovation (see Frese and Keith, 2015, for a review). Therefore, like
much common wisdom propagated in the popular business press, this literature recommends embracing failure as a necessary part of
the innovation process. This study shows that this recommendation is misguided. We concur with recent research that “rejects the
rosy notion of failure as a valuable experience” (Jenkins et al., 2014, pages 28–29). Hence we will argue that merely tolerating failure
does not facilitate the learning that leads to innovation. Rather, organization members need to make explicit efforts to learn from
failure, and do so in a climate where people feel safe to talk about the tough issues.

Fifth, we also contribute to research on the role of emotions in reflecting upon and learning from failure, which are shaped by the
organization's error management culture. Whereas prior research has examined how different emotional states shape efforts to make
sense of failures (Byrne and Shepherd, 2015), we describe how organizational norms and practices for coping with failure can
influence emotional responses in such a way as to increase sensemaking and learning from failure.

2. Failure and innovation

Firms, in order to remain competitive and to better adjust themselves to dynamic market conditions, aspire to continuously bring
innovative products to market. Although past writings have suggested the mere experience of failure promotes learning and in-
novation, prior literature has not provided clear evidence of such a relationship nor has it examined the organizational practices and
conditions for converting failure into knowledge.

According to behavioral learning theory, organizations learn from experience (Cyert and March, 1963; March and Simon, 1958).
Organizational learning refers to the organization-wide activity of gathering, interpreting, sharing, and using new knowledge
(Calantone et al., 2002). Organizational learning leads to a “change in the organization's knowledge that occurs as a function of
experience” (Argote and Miron-Spektor, 2011: 1124). The accumulation of firm knowledge becomes an input to subsequent firm
innovation (Danneels, 2002; Calantone et al., 2002; Maidique and Zirger, 1985).

However, mere experience is not sufficient for learning to occur. According to organizational learning theory (Levitt and March,
1988) learning requires interpretations of outcomes of past actions, in the following repeating sequence: action – feedback – in-
terpretation – knowledge – action. Organizational knowledge results from efforts at sensemaking with respect to prior experiences
(Weick, 1995). According to John Dewey (1933: 78; see also Di Stefano et al., 2014): “We do not learn from experience … we learn
from reflecting on experience.” As organizations learn, they accumulate knowledge regarding action-outcome linkages (Gavetti and
Levinthal, 2000). The development of new knowledge, in turn, is crucial for firm innovation capability (Danneels, 2002; Calantone
et al., 2002; Maidique and Zirger, 1985).

A “superior understanding of the action–performance linkages” (Zollo and Singh, 2004: 1238) is expected to enable superior
innovation, relative to competitors. Innovative activities have uncertain outcomes, and failure is common (Edmondson and
Nembhard, 2009). There are many factors that lead to product success and failure (Henard and Szymanski, 2001; Montoya-Weiss and
Calantone, 1994), and what makes for a successful innovative product is causally ambiguous (Colarelli-O'Connor, 1998). Better
organizational knowledge can guide a firm's innovation choices and actions in the face of this ambiguity, and hence enables com-
petitively differentiated products.

Failure experiences are potentially powerful occasions for such learning. Whereas successes reinforce firms' current knowledge,
failures enhance learning by challenging the understanding of the cause-and-effect relationships between alternative organizational
actions and possible outcomes (Huber, 1991; Khanna et al., 2016; Sitkin, 1992; Zollo and Winter, 2002). Learning from failure
improves the quality of the inferences that firms make, leading to a better understanding of causal links that can guide future actions.
As a result of examining causes and mechanisms of failure, insights are incorporated into a firm's knowledge base, which in turn
promotes successful innovation (cf. Yamakawa and Cardon, 2015).

Post-failure, organizational members engage in collective sensemaking (Byrne and Shepherd, 2015; Maitlis and Sonenshein,
2010). Sensemaking is an inherently social process where organizational members engage each other in search of a shared under-
standing about why outcomes were different than what was expected (Weick et al., 2005). A sensemaking view of organizational
learning from failure suggests that new knowledge is created when organizational members acquire information from a failure
experience, effectively process that information, and then are able to act on that new knowledge (Shepherd et al., 2011).

Recent research into emotional responses to entrepreneurial failure has shown that the degree of sensemaking triggered by failure
depends on the emotions they arouse (Byrne and Shepherd, 2015; Catino and Patriotta, 2013; Maitlis and Sonenshein, 2010;
Shepherd et al., 2009; Shepherd et al., 2013). Some emotions may motivate sensemaking of the failure event while others may
obstruct it (Byrne and Shepherd, 2015; Cacciotti et al., 2016; Maitlis and Sonenshein, 2010). We propose that failures invoke
emotional responses from organizational members, and these responses affect the degree of cognitive elaboration of the failure
experience, which in turns impact later innovativeness of the firm. Negative emotions triggered by failure include “regret, anger,
disappointment, frustration, or loneliness” while on the positive side there are: “feelings of pride, happiness, hope, excitement,
achievement, confidence, and enthusiasm” (Byrne and Shepherd, 2015: 380). We will argue that different failure approaches lead to
different types of affective arousal.

Both the cognitive and affective components of the experience of failure are shaped by social processes within the organization
(cf. Adler and Obstfeld, 2007; Maitlis and Sonenshein, 2010). In this study, we focus on three aspects of the social context within the
organization. First, building on our distinction between “normalizing” and “analyzing” organizational approaches to failure, we will
next argue that tolerance for failure has no non-trivial effect on innovation, whereas failure analysis facilitates the learning from
failure necessary for superior innovation. Although organizations tolerant of failure may gain a broader range of experience, drawing
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the appropriate lessons from these experiences in a way that enhances organizational knowledge is not a given (cf. Zollo and Winter,
2002). Rather, organizational learning from experiences requires purposeful reflection and “deliberate cognitive processes” (Zollo
and Winter, 2002: 340). Finally, we note that although a careful analysis of failures represents an opportunity for learning, most
organizations struggle to learn from failure (Baumard and Starbuck, 2005; Cannon and Edmondson, 2005). We argue that analyzing
past failures is difficult because it can deteriorate into personal attacks and finger-pointing (Cannon and Edmondson, 2005), which
can damage relationships and derail attempts to learn from failures. In order to extract the key lessons from failure, firms must foster
a climate of constructive conflict where individuals feel safe to disagree with and challenge established viewpoints without fear of
anger or retribution. Thus, we argue that a climate of constructive conflict is an important boundary condition for identifying when
firms are able to benefit from failure analysis.

3. Hypotheses

3.1. Tolerance for failure

Tolerance for failure refers to an organizational culture in which some failure is considered an inevitable and even beneficial by-
product of trying novel things (Danneels, 2008; Farson and Keyes, 2002; Maidique and Hayes, 1984; McGrath, 1999). Tolerance for
failure is a “normative influence” on the degree of experimentation that takes place in an organization (Lee et al., 2004). It consists of
the failure-related values and norms that define how failed actions and organizational members associated with them are viewed
(Carmelli et al., 2012). In an organizational culture tolerant of failure, “fear of failure is reduced by normalizing failure” (Shepherd
et al., 2009: 592).

A climate of tolerance for failure is one in which failure is forgiven, sometimes even celebrated. Advocates of failed projects do not
carry the entire burden of failure and do not become scapegoats (Delbecq and Mills, 1985; Maidique and Hayes, 1984). In failure
tolerant organizations members' mistakes are not held against them, instead failures are taken with humor and participants retain
their dignity. Employees associated with failed initiatives are not stigmatized or punished, and are “confident they will not be blamed
or ridiculed when errors occur” (van Dyck et al., 2005: 1230). Buckler and Zien (1996) described one company that has a monthly
‘toilet seat award’ to recognize the manager of the most gloriously canceled project. It consists of a picture of the manager in the
middle of a toilet ring, and it is passed on from manager to manager. Similarly, Eli Lilly holds “failure parties” to honor scientific
experiments that fail to achieve the desired results (Edmondson, 2011). These celebrations reflect recognition of the inevitability of
failure that allows managers of unsuccessful projects to maintain face (Buckler and Zien, 1996: 400). In an organization that is failure
tolerant, authors of failed initiatives are given credit for good intentions (cf. Shepherd and Patzelt, 2015). Even though tolerance for
failure has been touted as beneficial for innovation by academics and journalists alike, surprisingly there has been no systematic
empirical study to support this belief. In what follows we will argue that mere tolerance for failure does not foster organizational
learning, and hence does not lead to more innovative products.

On the one hand, one might expect a failure tolerant organization to generate novel knowledge because it engages in a broader
range of experimentation (McGrath, 1999). An organizational climate tolerant of failure allows members to engage in activities that
deviate from established practices and beliefs. This greater latitude increases the repertoire of potential behavior (cf. Huber, 1991),
and promotes internal variety (McGrath, 1999). One can therefore expect that tolerance for failure leads to a broader range of
experience and thus potentially greater knowledge. As the variance of organizational activities is enhanced (McGrath, 1999), so is the
potential scope of organizational learning. In contrast, organizational members who fear failure will be reluctant to experiment
because of the personal and interpersonal costs of failure (Lee et al., 2004).

Hence, a stance more accepting of failure could foster greater learning. However, generating increased variance in organizational
activities does not necessarily lead to the learning that supports successful innovation. Generative variation (Zollo and Winter, 2002)
provides only an input into the organizational learning process. As Lee et al. (2004: 310) stated: “Experimentation is a trial-and-error
process in which each trial generates new insights on a problem.” However, the emergence of those insights cannot be taken for
granted, as Shepherd, Patzelt, and Wolfe (2011: 1232) stated: “[the] lessons to be learned may not be immediately apparent.”

Therefore we contend that normalizing failure (Shepherd et al., 2009) does not promote organizational learning. Regardless of
whether it leads to more experimentation, a failure-tolerant organization will learn little as its experiments may be ill-conceived and
their results are not thoughtfully analyzed. This may lead to “stupid failures” that have little informative content (cf. McGrath, 1999;
Sitkin, 1992). Lack of accountability may reduce decision-making effort and lower self-critical awareness (Lerner and Tetlock, 1999),
leading to poorly conceived actions. In contrast, “intelligent failure” requires carefully designed and executed experiments (McGrath,
1999; Sitkin, 1992). Organizational members feel accountable when they expect they may be called on to justify their decisions and
actions (Lerner and Tetlock, 1999). According to Edmondson (2011: 55), practitioners fear that “an understanding response to
failures will simply create a lax work environment in which mistakes multiply” and an “anything-goes” atmosphere arises. In a
climate tolerant of failure, employees feel little responsibility and make decisions without due diligence (Tjosvold et al., 2004).
Standards may be lowered or performance poorly monitored, and employees may not do their best work (Edmondson, 2011).

In addition, tolerance for failure may lead to inadequate and perfunctory analysis of feedback. Experiential learning, in particular
from failed experiments, calls for critical reflection whereby assumptions and behaviors are challenged. Such critical reflection is
unlikely to occur when organizational members are not held accountable for their mistakes, and are not called upon to develop
rationales for their actions. Drawing on research on the emotional responses to failure, we contend that when organizations nor-
malize them, failures invoke only weak emotions, which reduces efforts to make sense of what went wrong. Recent research has
found that entrepreneurs who experienced little negative emotional reaction to business failure demonstrated little sensemaking, as
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“low negative emotions and low positive emotions produce little sensemaking about the failure experience” (Byrne and Shepherd,
2015: 388). Therefore, we expect the deliberate reflection of failure necessary for learning to occur to be muted when failure is
normalized.

In sum, being tolerant of failure does not guarantee that the firm will reap the potential learning benefits of failure. Organizations
tolerant of failure will not extract the appropriate lessons from failure and thus struggle to translate failure into knowledge useful for
subsequent innovation. Therefore, we expect little to no effect of tolerance for failure on product innovativeness.

Hypothesis 1. Tolerance for failure has no non-trivial effect on product innovativeness.

3.2. Failure analysis

Failure analysis refers to the extent to which people in the firm make a deliberate effort to dissect the mechanisms and causes of
past failures, by conducting post mortem reviews of past decisions and examining them for “lessons learned” (Denrell, 2003;
Edmondson, 2004; Tjosvold et al., 2004). Deliberate learning involves the organization “dedicating time, money, and managerial
attention to grasp the causal mechanisms between decisions, actions, and performance outcomes” (Zollo and Singh, 2004: 1238).

The arguments for hypothesis 1 suggest that learning from failure does not occur automatically. Organizations tolerant of failure
may indeed engage in a broader range of actions, but these experiences may not enhance their knowledge base. Knowledge acquired
by “experience accumulation” – learning by doing – tends to be implicit and underdeveloped (cf. Zollo and Winter, 2002). Orga-
nizational learning requires “deliberate cognitive processes” (Zollo and Winter, 2002: 340) – “learning by thinking” (Di Stefano et al.,
2014) – to reflect on and articulate the key lessons taught by experience. In other words, learning requires effortful cognitive
processing to transform experience into new knowledge. Drawing the correct lessons from failure is not self-evident – it requires
cognitive elaboration. Without it, overly simplified or potentially misleading lessons from failures may be drawn (Desai, 2015; Zollo
and Singh, 2004). According to organizational learning theory, deliberate reflection, articulation, and codification of the lessons
learned from previous experiences is necessary for organizational level learning to occur (Levitt and March, 1988; Shepherd et al.,
2014; Zollo and Winter, 2002).

We propose that for failures to enhance organizational innovation they must be systematically analyzed. Extracting the lessons
from failures requires effort. Failures “occur amidst a buzz of organizational action that competes for limited human attention and
perceptual capacities” (Sitkin, 1992: 245) and hence learning from them cannot be taken for granted. As Shepherd et al. (2011: 1232)
argued: “Despite the general agreement that one should learn from failure, the lessons to be learned may not be immediately
apparent.” In other words, learning from failure requires a collective effort to iteratively develop a shared understanding of the causes
of the failure, and transform the results of this process into new knowledge (Weick et al., 2005). Indeed, research on learning from
acquisitions has shown that learning does not happen automatically as experience accumulates (Muehlfeld et al., 2012).

Communication and debate about the causes of failure are central to the process of making sense of what went wrong. However,
talking about the causes of failure can be unpleasant and can have potential repercussions, and therefore failures tend to be avoided
in conversations. Research on emotional reactions to failure shows that left to their own means, i.e., in the absence of explicit
instructions, protecting one's ego is paramount to individuals, rather than learning and improving (Nelson et al., 2018). To overcome
this, firms must institutionalize practices that facilitate the collective analysis and sensemaking of failure. When organizations' norms
and practices emphasize deliberate reflection and analysis of past mistakes, organizational members become socialized to sense-
making activities (Weick et al., 2005). If a firm takes an active and deliberate approach to analyzing failures, it will promote
organizational learning (Muehlfeld et al., 2012).

As stated by Eggers (2012: 50), “learning from failure is a sense making process” in which people draw inferences from past
experiences. When organizational members come together to review past decisions and examine failures for ‘lessons learned’ they can
gain an understanding of the causes of failure. This learning will help the firm develop knowledge superior to and/or distinct relative
to competitors, which will allow it to introduce superior and/or distinct products.

Hypothesis 2. Failure analysis has a positive effect on product innovativeness.

3.3. Constructive conflict

Constructive conflict refers to the constructive debate of ideas, beliefs, and assumptions by employees. In an organization
characterized by constructive conflict, people feel safe to present opposing views and people speak freely without the threat of anger,
resentment, or retribution (Danneels, 2008; Tjosvold, 1985). Constructive conflict provides “psychological safety” (Edmondson,
1999), a setting in which controversial, dissenting, or minority opinions can be expressed and explored in candid debates. This
beneficial form of conflict tends to focus on the issues rather than on people, and organization members are able to distinguish
challenges of ideas from challenges of the proponents of the ideas. People in the firm understand that this debate fosters the common
goal of making better decisions (Tjosvold, 1985).

The arguments for Hypothesis 2 suggest that for an organization to learn from its failures, it needs to analyze past failures to
extract lessons learned. The feedback obtained from failures is often ambiguous, and hence the lessons to be drawn are not obvious.
To disentangle the causal ambiguity between decisions, actions, and failure outcomes an open analysis of information and per-
spectives is necessary. Therefore effectively analyzing past failures requires cognitive elaboration of task-related information, “the
deep-level and creative processing of diverse information and viewpoints” (van Knippenberg et al., 2004: 1011). We argue that this
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kind of deep and creative interpretation of failure experiences is contingent on a climate of constructive conflict. As Zollo and Winter
(2002: 341) stated: “collective learning happens when individuals express their opinions and beliefs, engage in constructive con-
frontations and challenge each other's viewpoints.”

Because analyzing failure involves expressing controversial and challenging opinions, people are generally reluctant to discuss
failures or do so only in superficial ways. Discussions of failure entail risks of harming relationships (Cannon and Edmondson, 2001).
They raise “interpersonal risks, for example, the risks of appearing incompetent, confrontational, or disagreeable” (Edmondson and
Nembhard, 2009: 128). Disagreements regarding the causes and mechanisms of failure may turn into personal attacks (cf. Jehn,
1995). Discussion about failure “can easily degenerate into opportunities for scolding, finger-pointing or name-calling. Public em-
barrassment or private derision can leave participants with ill feelings and strained relationships rather than learning” (Cannon and
Edmondson, 2005: 303).

Because the “process of learning from failure involves identifying failures, discussing and analyzing them, and dealing with
conflict and disagreement productively” (Cannon and Edmondson, 2001: 163), we propose that constructive conflict moderates the
impact of failure analysis on innovativeness. We will test the claim that “the ability to cope with conflict becomes necessary when
discussion of failure involves controversy or disagreement about its causes” (Cannon and Edmondson, 2001: 163). Deriving the
appropriate lessons from failure requires personally threatening discussions about “what went wrong” – discussions that easily turn to
defensive posturing and distortions rather than thoughtful sensemaking. The discussion of errors is unpleasant and “can cause ne-
gative feelings, including fear, guilt, and shame” (Catino and Patriotta, 2013: 441, see also Yamakawa and Cardon, 2015). An
organizational climate of constructive conflict makes it easier to extract the lessons from failure through constructive and respectful
conversations.

In an organization without constructive conflict, information relevant to failure analysis may be distorted and withheld (cf.
Eisenhardt and Bourgeois, 1988). Employees will fail to engage in a full debate regarding failures because they fear harming their
relationships and wish to avoid personal attacks and reprisals. In such a climate, failure analysis will not be effective because it raises
defensiveness (Edmondson, 1996). Without constructive conflict, attempts to learn from failure will degenerate into dysfunctional
interactions. Negative emotions such as anger, fear, embarrassment, regret, guilt, frustration, shame, and resentment will obstruct
learning.

In contrast, in an organization characterized by constructive conflict, efforts to analyze past failures should be more effective.
Discussion and analysis of failure in a climate of constructive conflict is likely to result in deeper learning and more creative insights
(Cannon and Edmondson, 2001), which should result in greater innovation. In such a climate it is easier to address failures without
getting mired in blaming and resorting to easy explanations. The negative emotions triggered by failures do not interfere with the
learning process (Catino and Patriotta, 2013). A constructive group discussion allows for a more comprehensive and systematic
processing. The dissent encourages a full engagement with the views of others and reassessment of one's own understanding re-
garding causes and mechanisms of past failure. Through constructive conflict, organizational members develop a collective under-
standing (cf. Zollo, 2009).

We propose that failure analysis under conditions of constructive conflict results in an “affective shift.” High constructive conflict
will allow the affective response to failure to change over time (cf. Cacciotti et al., 2016). We propose an affective shift after failure
can be motivating and lead to richer reflection. Failure analysis along with constructive conflict will help make sense of the event and
reduce initial negative emotions while promoting positive emotions. This kind of affective shift has been found to increase creativity
(Bledow et al., 2013) and work engagement (Bledow et al., 2011). We propose that it can also motivate sensemaking. While failure is
most commonly associated with negative affect (Bledow et al., 2011; Cacciotti et al., 2016), constructive conflict can turn organi-
zational members to feeling energized, confident, hopeful, and invigorated (Eisenhardt et al., 1997). Post-mortem reviews of past
mistakes can be toilsome and make organizational members vulnerable. Constructive conflict provides intellectual stimulation from
debating contrasting ideas and perspectives in a supportive environment (Shaw et al., 2011). Therefore, failure analysis under
constructive conflict facilitates a deeper examination of past failures as their efforts at sensemaking will be more sustained and open-
minded.

Hypothesis 3. The positive effect of failure analysis on product innovativeness is enhanced by constructive conflict.

4. Sample and data collection

4.1. Sampling frame

Survey and archival data were collected on public manufacturing firms headquartered in the U.S. The sampling frame was drawn
from the Compustat database. Single business dominant manufacturing firms (2000–3999 SIC codes) were selected for the study to
minimize intrafirm heterogeneity regarding organizational and environmental characteristics. The comparability among firms in the
sample was further enhanced by eliminating the following from the sampling frame: service firms or distributors, firms that outsource
all manufacturing, contract manufacturers, and firms without commercial products. This screening led to a sampling frame of 302
firms. This is the total population of all Compustat firms that match our inclusion/exclusion criteria. They were sent questionnaires in
the year 2007. The respondents to this survey were again approached in 2009.
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4.2. Survey data collection procedures

We collected data in 2007 and in 2009. We therefore have data collected at two points in time separated by two years. In what
follows, the independent variables are based on the survey responses in 2007, while the dependent variables refer to 2009 responses.
Respondents were company officers, identified from annual reports, proxy filings, or company web sites. The titles and biographies of
officers were examined to identify the most appropriate and knowledgeable potential respondents. Three waves of questionnaires
were mailed to each respondent, followed after one week with an email reminder. Personalized cover letters explaining the purpose
of the study and assuring confidentiality were sent. Respondents received preaddressed stamped envelopes to return the completed
questionnaires. Additionally, each respondent was telephoned twice with the request to return the survey. Respondents could also fill
out the questionnaire on the Web. Study summaries, charity donations, and gift certificates were used as incentives to increase the
response rate. Questionnaires were received from 154 respondents from the population of 302, yielding a response rate of about 51%.
At those companies that responded, a second informant was pursued. Consequently, 76 questionnaires were received from a second
informant, for about 49% (seven of these were omitted because of lack of informant qualifications or missing data). The responding
firms were compared against non-respondents on key firm characteristics: annual sales, total assets, return on assets, and number of
employees. No significant differences in the means were found, which suggests that nonresponse bias is not a serious concern.

The same procedures were used in 2009. Of the 154 firms observed in 2007, 21 had ceased to exist by 2009 because they were
acquired or dissolved. The remaining 133 firms were researched to examine changes in contact information. To the extent possible,
the same informant who provided data in 2007 was approached in 2009. In 72% of the firms observed in 2009, responses were
obtained from at least one of the same informants as in 2007. In other cases a replacement was identified. The 2009 data collection
effort resulted in 108 responding firms (81% of the firms still in existence), of which 60 provided a second informant (about 56% of
2009 responding firms).

4.3. Sample descriptive information

On average, the 108 firms that provided usable data for the current study had 4200 employees (median = 1000, σ = 8712) and
$951 million annual sales (median = $327 million, σ = $1.892 billion). Their mean age was 37.3 years since incorporation
(median = 26.5, σ = 26.2 years). Of the firms in the sample, 63.9% were traded on NASDAQ and 36.1% on the NYSE.

All respondents were top managers in their corporation (vice president or above). First respondents in 2007 had, on average,
11.4 years of experience with their firm and 19.7 years of experience in their firm's industry (second respondents: 10.9 and 19.8), and
scored 6.0 and 6.3 on seven-point questionnaire items measuring confidence in the survey responses and level of involvement with
strategic decisions (second respondents: 6.2 and 6.1). Thus, respondents were competent key informants. Of the respondents, 46%
were general managers such as CEO, COO, or president (second respondents: 19%), 21% had a commercial function such as vice
president of marketing, sales, or new business development (second respondents: 27%), and 32% had a technical function such as
vice president of engineering, R&D, or manufacturing/operations (second respondents: 53%). The 2009 respondents were very
similar.

5. Measures

We use archival sources of data for the size, age, and industry measures and survey data on the failure, constructive conflict, and
product innovation constructs. The survey measures are partly based on published scales and partly on newly developed items. All
items are measured on seven-point scales, anchored by “not at all – to a great extent” (except the semantic differential scale). Scale

Table 1
Simple correlations and descriptive statisticsa.

1. 2. 3. 4. 5. 6. 7. 8. 9. 10.

1. New Products Exploration 5.14 (.888)
2. New Products Advantage .542⁎⁎ 5.51 (.60)
3. Tolerance for Failure .205⁎ .231⁎⁎ 4.61 (1.15)
4. Failure Analysis .368⁎⁎ .341⁎⁎ .599⁎⁎ 4.6 (1.26)
5. Constructive Conflict .278⁎⁎ .281⁎⁎ .591⁎⁎ .698⁎⁎ 5.22 (1.07)
6. Size −.273⁎⁎ −.309⁎⁎ −.059 −.026 −.108 .3 (1.5)
7. Age −.317⁎⁎ −.229⁎⁎ −.071 −.072 −.156 .516⁎⁎ 37.4 (26.4)
8. ROA −.178⁎ .089 .180⁎ .321⁎⁎ .231⁎⁎ .444⁎⁎ .314⁎⁎ 3.3 (1.3)
9. Lagged New Products

Exploration
.468⁎⁎ .454⁎⁎ .265⁎⁎ .363⁎⁎ .450⁎⁎ −.385⁎⁎ −.341⁎⁎ −.044 5.12

(1.02)
10. Lagged New Products

Advantage
.310⁎⁎ .407⁎⁎ .200⁎ .329⁎⁎ .482⁎⁎ −.248⁎ .407⁎⁎ .036 .697⁎⁎ 5.4 (.91)

a Means and standard deviations are listed on the diagonal. Means and standard deviations of perceptual scales are expressed on 7-point scale
metric. Calculations based on regression sample (n = 106).

⁎ Significant at p < .05 (two-tailed).
⁎⁎ Significant at p < .01 (two-tailed).
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scores are calculated by simple summation of item scores (see Appendix A for scale items and Table 1 for descriptive properties). The
descriptive properties of the scales and their reliability are very similar across the two measurement occasions and informants. To
reduce the potential for social desirability bias, respondents were given explicit instructions to reflect the actual situation in their firm
(see Notes to Appendix A). For the product innovation measures, respondents were asked to reflect on the new products introduced
by their firm in the last year.

In this study, we assess innovation in terms of the innovativeness of firms' new products. Because they can set the firm apart from
its competitors, new products are crucial for the strategic positioning of a firm relative to its environment and can impact firms'
competitiveness and viability. The literature on product development views distinct new products, as opposed to “me too” products,
as the drivers of superior performance and long-term competitive advantage (Cooper and Kleinschmidt, 1987; Danneels and
Kleinschmidt, 2001). Yet, benchmarking studies have consistently found that most new products fail (Cooper et al., 2004). We will
examine new products advantage (superiority) and new products exploration (uniqueness) as two ways in which new products can be
distinct from existing alternatives. First, new products advantage refers to the degree to which a firm's new products are superior to
competing products. An extensive stream of research examining the drivers of new product performance has found product super-
iority is a key success factor (Cooper, 1979; Cooper and Kleinschmidt, 1987; Henard and Szymanski, 2001; McNally et al., 2010;
Montoya-Weiss and Calantone, 1994). Second, new products exploration refers to the degree to which the firm pursues products that
are unique compared to competing alternatives. We use the term “explorative new products” to refer to new products that are
meaningfully distinct from—rather than similar to—competing products, reflecting that the firm seeks variance from the norm in its
competitive domain (Danneels and Sethi, 2011; Deephouse, 1999; McGrath, 2001).

5.1. New products advantage

This refers to the extent to which the new products of a firm of the last year were superior to competing alternatives. Extensive
prior research has found new product advantage to be most strongly and consistently associated with new product performance
(Henard and Szymanski, 2001; Montoya-Weiss and Calantone, 1994). This prior work has measured advantage at the product level,
while we measured it at the firm level (i.e., the set of new products of a firm). This new Likert-type scale draws on Cooper (1979),
Cooper and Kleinschmidt (1987), and Song and Montoya-Weiss (2001). The reliability of this scale is α = 0.89.

5.2. New products exploration

This scale was adapted from an existing measure (Danneels and Sethi, 2011). It measures the extent to which the firm's new
products of the last year were meaningfully distinct from competitors' products. This scale is a 7-point, 10-item semantic differential
scale. Respondents were asked to indicate for each adjective set the extent to which it described his or her firm's new products,
defined as the products introduced by the firm in the last year, relative to those of competitors. The informant rated their firm's new
products compared to competing alternatives along a battery of bipolar adjectives, such as conventional versus unconventional,
ordinary versus unique, and routine versus fresh. The reliability of this scale is α = 0.93.

5.3. Constructive conflict

This scale was adapted from an existing measure (Danneels, 2008). It assesses the extent to which interpersonal exchanges within
the firm are characterized by constructive conflict. The reliability of this scale is α = 0.95.

5.4. Tolerance for failure

This scale was adapted from an existing measure (Danneels, 2008). It assesses to what extent failure within the firm is accepted
and seen as an opportunity to learn. The reliability of this scale is α = 0.83.

5.5. Failure analysis

This is a newly developed scale to assess the deliberate effort the organization devotes to learning from prior failure. The items in the
scale were newly formulated drawing on the literature on failure analysis (Thomke, 2007). A large pool of items was created based on the
existing literature, on which feedback was sought from academic experts and practitioners.1 The reliability of this scale is α = 0.92.

1 The “failure analysis” scale was developed in the following way. The first author closely read related literature, which was very limited. He then
formulated these items: “We openly analyze past mistakes,” “We learn from failures” (reworded to “We go to great lengths to learn from failures” to
reflect the deliberate effort, not the outcome), “We review past decisions, whether they led to success or not” (reworded to “We review past
decisions, especially if they did not lead to success” to reflect the focus of the review on failures), “Mistakes are “swept under the rug” (dropped after
factor analysis - pre-testers told him that this was an extreme wording, but he kept it anyway), “We conduct post-mortems,” and “We examine
failures for ‘lessons learned.’” He shared these with four academics and ten practitioners via email. He then discussed the items with them via email
or phone. Based on their feedback, two items were reworded as noted above. The feedback about the other items was that they were easily
understood and referred to what they intended to measure.
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5.6. Control variables

We control for firm size, age, ROA, and industry. Firm size is measured in terms of the log of the number of employees. The
number of employees was recorded from Compustat. Age is measured as the number of years since the firm was incorporated. Year of
incorporation was recorded from Hoovers or the company Web site. Return on Assets was measured as the average quarterly ROA in
2007. We also include five industry dummies. Based on the business descriptions in Compustat and Hoovers, we inductively derived
six industry categories: industrial supplies and components (27.8% of sample), electronic equipment (14.8% of sample), consumer
nondurables (4.6% of sample), capital and process equipment (22.2% of sample), consumer durables (8.3% of sample), and bio-
medical devices (23.3% of sample). Hence, five dummy variables were included as control for the industry of the firm.

5.7. Scale testing

Scales were assessed using the 2007 first informant responses (n = 154). Principal component analyses with Varimax rotation
were performed on all scales separately as well as jointly. In addition, reliability analysis of each scale was performed, focusing on
univariate properties of the items, item-to-total correlations, and the coefficient α. Based on these analyses, two items were dropped
from tolerance for failure and one from failure analysis.2 The remaining items are listed in Appendix A. The joint factor analysis of
these remaining items revealed the anticipated factor structure. The items loaded highly on the constructs they were intended to
measure and without substantial cross-loadings, supporting discriminant and convergent validity, respectively. The expected pattern
of five factors — tolerance for failure, failure analysis, constructive conflict, new products exploration, and new products advantage
— with eigenvalues greater than 1 was found. The factors jointly explained about 72.3% of the variance. The factor analyses on each
scale separately showed they were all unidimensional (i.e., had a single eigenvalue greater than 1).

In addition to these exploratory factor analyses, the measures were subjected to confirmatory factor analysis using Lisrel 8.8 based
on the first informant 2007 data. A five-factor model of the perceptual scales was assessed. The NFI, the NNFI, and the CFI fit indices
were: 0.92, 0.95, and 0.96, respectively (χ2 = 822.47, df = 395, p < .01) and RMSEA is 0.084. These fit indices indicate good fit of
the confirmatory measurement model. In addition, each loading was large and significant (p < .01), evidencing convergent validity.
The modification indices and χ2 changes associated with the cross-loadings were small, indicating that items were assigned to the
appropriate constructs. Appendix A shows the item loadings derived from this CFA.

Table 1 shows the correlations among these scales. Since the correlations among some constructs are high, we verified that the
five constructs are distinct. We used the 2007 first informant data for this purpose (n = 152). To test discriminant validity for these
constructs, we followed Fornell and Larcker (1981; see also Joseph and Newman, 2010). According to Fornell and Larcker, the
discriminant validity of two constructs is demonstrated when the correlation (φ) between their latent factors is smaller than the
square root of the average variance extracted by the factors (AVE). This test is tantamount to comparing factors' shared variance with
the factors' error variance. In particular, discriminant validity between new products advantage and exploration is supported
(φ = 0.69, while square root of AVE is 0.886). Likewise, the correlation between the latent factors for tolerance for failure and
analysis of failure is smaller than the square root of average variance extracted (φ = 0.59, while square root of AVE is 0.895). As
additional tests of the discriminant validity of the measures, we examined pairs of scales in a series of two-factor confirmatory factor
models. Each time we compared two CFA-models: one in which the correlation (φ) of the two latent measures was constrained to 1,
and another in which the correlation is free to vary (cf. O'Leary-Kelly and Vokurka, 1998). The results indicated that the difference in
χ2 between the two models for each pair was significant (p < .01). In sum, these pair-wise CFA tests also support the discriminant
validity of the constructs.

To assess interrater reliability, the correspondence between the responses from the first and the second informant in 2007 was
examined. First and second informant data on the five scales were compared using the Average Deviation Index (Burke and Dunlap,
2002). This index expresses interrater agreement as difference in scale points. For instance, an Average Deviation Index equal to one
would mean that for that construct, the responses across the matched pair of raters differs by an average of one scale point. Inter-rater
agreement was found to be acceptable for all scales, ranging from 0.48 for new products advantage to 0.79 for failure analysis. These
estimates are all below the maximum average deviation of 1.2 for 7-point items proposed by Burke and Dunlap (2002). For the
purpose of the regression analyses, we averaged the informant scores for the firms from which we received two responses (about half
of the sample).

6. Findings

Causal inference is facilitated by the temporal precedence of the independent variables to the dependent variables (two year lag)
and by the inclusion of the lagged dependent variables. ‘Granger causality’ is established when a lagged independent variable has an
effect on the dependent variable, after the lagged effect of the dependent variable has been partialed out (Granger, 1969; Menard,
2002). An additional measurement and inference benefit achieved from including the lagged dependent variable is that it controls for
some unobserved heterogeneity (Menard, 2002). If any stable firm-specific characteristics impact the dependent variable, they should
do so in both periods, therefore including the lagged dependent variable controls for such omitted factors. Lagged new products

2 The items dropped from tolerance for failure were: “Management doesn't understand that when you try something new, you sometimes fail” and
“People involved in failed projects risk losing their dignity.” The item dropped from failure analysis was: Mistakes tend to be “swept under the rug.”
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exploration and new products advantage serve as proxies for omitted firm-specific factors and, thus, reduces the possibility of
spurious correlation (Jacobson, 1988).

As time progressed after the survey in 2007, some firms disappeared from the sample because they went out of business or were
acquired. Additionally, not all 2007 respondents responded to the 2009 survey. Hence, the sample size was reduced to 108 firms that
provided data on the dependent variables in 2009. To eliminate the undue influence of outliers, two observations were eliminated
after examining standardized residuals (cf. King and Lennox, 2002). Upon close inspection, we determined these cases were outside
the population of interest.3 Hence, the sample size for the regressions is 106.

Table 1 presents the correlations among all variables as well as summary statistics. All focal independent variables have sig-
nificant and fairly high correlations with each of the two dependent variables (new products exploration and advantage). Interest-
ingly, better performing firms tend to be characterized by climates of tolerance for failure and constructive conflict, and spend greater
efforts to analyze failure.

Tables 2A and B contain results of the regressions, one set of models for each of the dependent variables. We used OLS regression
to test the hypotheses. The control variables (size, age, ROA, and industry) were introduced along with the focal independent
variables. The highest Variance Inflation Factor (VIF) was 3.04, indicating no problematic multicollinearity is present in the models.
(See Table 2B)

To test H1, we used Minimum-Effect Tests (Murphy and Myors, 1999), which test the hypothesis that the focal effects are equal to
or smaller than some minimum value. This tests the hypothesis that the effects of tolerance for failure on the two innovation
outcomes are trivially small. We used Cohen's (1988) widely cited convention for defining a small effect as explaining 1% or less in
the variance in outcomes. We hence conduct a test for partial correlations of 0.1 (or an added R2 of 1%); effects smaller than this are
labeled negligible (cf. Murphy and Myors, 1999).

To test the hypothesis that in the population effects of tolerance do not meet this threshold (i.e., that they account for 1% or less of
the variance in the innovation outcomes), we computed the critical F values for these minimum-effect hypothesis tests using the non-
central F distribution calculator in SPSS.4 This approach compares the obtained F with the distribution of F values we would expect if
the true effects of treatments were negligible.

The critical F value needed to reject the minimum-effect hypothesis that tolerance accounts for 1% or less of the variance in
outcomes (alpha = 0.05) is 7.024. The observed values of F for the partial correlation coefficients on tolerance for failure are 0.097
and 1.374 for new products exploration and new products advantage, respectively. Hence, the F value is not large enough to reject
the hypotheses that tolerance explains 1% or less of the variance in outcomes. Therefore, in support of H1, we cannot reject the
hypothesis that tolerance for failure has a trivial effect on innovation.5

In contrast, analysis of failure has a strong positive significant effect on the dependent variables, supporting Hypothesis 2 (in
Model 1 β = 0.378, p < .01 and in Model 4 β = 0.242, p < .05).

We initially examined the interactions through multiplier terms (Tables 2A and B). To minimize multicollinearity among inter-
action terms and their constituent variables, all independent variables were mean centered (Aiken and West, 1991; Jaccard et al.,
1990). The interaction terms of analysis of failure by constructive conflict are positive (in Model 2 β = 0.219, p < .05 and in Model 5
β = 0.303, p < .01). In other words, the effect of analysis of failure on product innovativeness is enhanced by greater constructive
conflict, supporting Hypothesis 3 (see Fig. 1).

The effect for the additional independent variables provides evidence that sample size and dependent variable problems did not
prevent a significant effect for tolerance for failure (cf. Cortina and Folger, 1998). Cortina and Folger (1998) recommend embedding
a null finding within the larger context of a set of related (comparative) findings that do show substantial effects. In other words,
observing a null effect among a set of findings that are not null gives confidence that the null finding is not due to a small sample size
or dependent variable problems.

Of the control variables, size has a strong and significantly negative effect on new products advantage. ROA in 2007 has a
marginally significant negative effect on new product exploration in 2009, while a significant positive effect is observed on new
products advantage in 2009. It is noteworthy that both dependent variables are quite stable (β = 0.331, p < .01 for lagged new
product exploration and β = 0.254, p < .01 for lagged new products advantage). This lends high credence to the effects of the
independent variables since they are found to be significant beyond these strong lagged effects.

3 We closely examined the outliers. Both have extreme scores on either of the dependent variables measuring product innovation. We determined
that they are “error outliers”, “outlying observations that are caused by not being part of the population of interest (i.e., an error in the sampling
procedure)” (Aguinis et al., 2013: 275). One firm is a distributor and manufacturer of agricultural chemicals. Upon close reading of various sources,
we found that this firm does not conduct new product development. Instead, it sources new products through acquisition and licensing of chemical
formulas. The other firm is a distributor and manufacturer of kitchen and bath cabinets, and reports spending 0$ on R&D. Hence, these firms did not
belong in the sampling frame, as described on page 13. The results are essentially the same. However, it is appropriate to report the results with error
outliers removed, as otherwise biased estimates of the focal population values would be reported.

4 Using SPSS command Compute pF = NCDF·F(F,1,92,0.929), where the noncentrality parameter (λ) = (0.01 ∗ 92) / (1 − 0.01) = 0.929 (cf.
Murphy and Myors, 1999).

5 Murphy and Myors (1999) recommend also calculating whether the confidence intervals around the regression estimates include 0. In the
regression on exploration the unstandardized coefficient (b) is 0.052 with a standard error of 0.145. These estimates are b = 0.122 with se = 0.104
for the regression on product advantage. Therefore both intervals clearly contain 0.
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6.1. Tests of alternative model specifications and robustness checks

Common method variance is an unlikely alternative explanation of the findings for various reasons. First, the dependent variable
was collected two years after the independent variables, and in some cases from a different informant. Second, in half the cases we
derived the firm scores by averaging across two different informants. To test for any confounding effect of whether the same in-
formant responded to the surveys in 2007 and 2009, a dummy variable reflecting whether the informant was the same or not was
included as a control. This dummy was not significant, nor did its inclusion materially alter the coefficients for the model variables.
Third, it is also unlikely that the moderated pattern of relationships obtained for the two dependent variables is attributable to
common method variance.

Because the high correlation between constructive conflict and failure analysis (r = 0.698, p < .01) raises concerns about esti-
mation of the moderator effect, we residual-centered the interaction term. This procedure helps remove multicollinearity between the
higher-order terms and their constituent parts (Jong et al., 2005; Lance, 1988). We did this in two steps. First, we regressed the
interaction term on its two components, and saved the resulting residuals. Second, we used the saved residuals instead of the original
interaction term in the models. The results were nearly identical.

We also tested a range of alternative model specifications. We tested for the non-hypothesized interaction between tolerance for
failure and constructive conflict by adding a multiplicative term. This term was not significant for either of the dependent variables
(p > .10). We also tested for the non-hypothesized interaction between tolerance for failure and analysis of failure, and this mul-
tiplicative term was also not significant (p > .10).

Finally, we tested for potential nonlinear effects to rule out multi-collinearity between analysis and constructive conflict as an
alternative explanation for the moderation finding, which could be spurious if constituent variables are highly correlated (Cortina,
1993). As Cortina (1993) explained: “… to the extent that X and Z are related, linearity and additivity become confounded in the
interaction term such that X ∗ Z is, to some extent, a measure of nonlinear effects.” We therefore include a squared term (after mean-
centering) to account for the relatively large correlation between the constituent variables.

None of the quadratic terms were significant (p > .10), except for the square of analysis of failure when new products exploration
is used as the dependent variable. We therefore added an additional column to Table 2A to reflect these results (Model 4). We also
conducted additional analyses to examine this unexpected result. Fig. 2 shows the effects of analysis of failure on new product
exploration under conditions of low vs. high constructive conflict (± one standard deviation from the mean). At low constructive
conflict, analysis of failure has little effect regardless of the level of failure analysis. The graph even suggests a negative effect of

Table 2A
Results of regression on new products exploration.

Variables in the Equation New Products Exploration

Model 1 Model 2 Model 3 Model 4

Beta (t) Beta (t) Beta (t) Beta (t)

Independent Variables
Tolerance for Failure −0.021 (−0.20) 0.034 (0.31) 0.039 (0.36)
Failure Analysis 0.378⁎⁎ (3.00) 0.369⁎⁎ (2.98) 0.354⁎⁎ (2.90)
Failure Analysis squared −0.269⁎⁎ (−2.11)

Interaction Term
Failure Analysis × Constructive Conflict 0.219⁎ (2.21) 0.393⁎⁎ (3.08)

Control Variables
Constructive Conflict 0.114 (1.102) −0.101 (−0.79) −0.020 (−0.16) −0.058 (−0.45)
Size 0.012 (0.099) 0.006 (0.06) −0.014 (−0.13) 0.020 (0.18)
Age −0.131 (−1.263) −0.131 (−1.31) −0.136 (−1.39) −0.151 (−1.57)
ROA −0.109 (−1.045) −0.186† (−1.80) −0.146 (−1.42) −0.178† (−1.75)
Industry dummiesa

- industrial supplies and components 0.090 (0.772) 0.078 (0.70) 0.102 (0.92) 0.083 (0.77)
- electronic equipment 0.181† (1.707) 0.148 (1.44) 0.159 (1.58) 0.150 (1.52)
- consumer non-durables −0.080 (−0.844) −0.058 (−0.637) −0.052 (−0.58) −0.053 (−0.61)
- capital and process equipment 0.027 (0.248) 0.013 (0.13) 0.045 (0.43) 0.068 (0.65)
- consumer durables 0.121 (1.202) 0.137 (1.41) 0.126 (1.31) 0.133 (1.42)
Lagged New Products Exploration 0.375⁎⁎ (3.493) 0.342⁎⁎ (3.29) 0.331⁎⁎ (3.25) 0.370⁎⁎ (3.64)
N (df) 106 (95) 106 (93) 106 (92) 106 (91)
Adjusted R2 24.5% 30.1% 32.9% 35.3%
F-statistic 4.403⁎⁎ 4.766⁎⁎ 4.956⁎⁎ 5.093⁎⁎

Significance tests are one-tailed for directional hypotheses (H2 and H3) and two-tailed for the non-directional hypothesis (H1) and controls.
T-values in parentheses.

a Reference category is biomedical devices.
† Significant at p < .10.
⁎ Significant at p < .05.
⁎⁎ Significant at p < .01.
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extensive analysis, but this is not statistically significant (see below). At high constructive conflict, there are decreasing returns to
analysis of failure. The maximum result is reached at 6.05 (inflection point algebraically derived per Aiken and West, 1991: 82),
which is 1.15 standard deviation above the mean effort ((6.05–1.26)/4.6). The slope does not become (significantly) negative within
the possible range of failure analysis. These findings are consistent with the theory, which suggest that analysis of failure is ineffective
if the firm does not have a climate of constructive conflict. The decreasing returns to analysis add nuance to our conclusions about
Hypothesis 3.

To further examine the strength and significance of these moderator effects, we followed the procedures suggested by Aiken and

Table 2B
Results of regression on new products advantage.

Variables in the Equation New Products Advantage

Model 1 Model 2 Model 3

Beta (t) Beta (t) Beta (t)

Independent Variables
Tolerance for Failure 0.061 (0.531) 0.134 (1.17)
Failure Analysis 0.242⁎ (1.81) 0.228⁎ (1.77)

Interaction Term
Failure Analysis × Constructive Conflict 0.303⁎⁎ (2.91)

Control Variables
Constructive Conflict 0.040 (0.360) −0.153 (−1.07) −0.024 (−0.165)
Size −0.303⁎ (−2.532) −0.299⁎ (−2.54) −0.330⁎⁎ (−2.90)
Age −0.052 (−0.483) −0.049 (−0.464) −0.061 (−0.60)
ROA 0.229⁎ (2.124) 0.174 (1.59) 0.230⁎ (2.15)
Industry dummiesa

- industrial supplies and components −0.050 (−0.412) −0.049 (−0.406) −0.012 (−0.108)
- electronic equipment −0.022 (−0.205) −0.043 (−0.395) −0.027 (−0.263)
- consumer non-durables −0.083 (−0.855) −0.065 (−0.68) −0.057 (−0.622)
- capital and process equipment −0.030 (−0.248) −0.040 (−0.34) 0.016 (0.139)
- consumer durables −0.017 (−0.160) −0.003 (−0.03) −0.015 (−0.150)
Lagged New Products Advantage 0.284⁎ (2.535) 0.296⁎⁎ (2.66) 0.254⁎⁎ (2.36)
N (df) 106 (95) 106 (93) 106 (92)
Adjusted R2 18.9% 21.2% 27.0%
F-statistic 3.453⁎⁎ 3.349⁎⁎ 3.991⁎⁎

Significance tests are one-tailed for directional hypotheses (H2 and H3) and two-tailed for the non-directional hypothesis (H1) and controls.
T-values in parentheses.

a Reference category is biomedical devices.
⁎ Significant at p < .05.
⁎⁎ Significant at p < .01.
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Fig. 1. Moderation of the effect of failure analysis on new products advantage by constructive conflict.
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West (1991) to analyze simple slope in the regressions on the two dependent variables (Table 3). Jaccard et al. (1990) recommended
the use of simple slope analysis to gain deeper insight into the nature of interaction effects. For new product advantage, the effects of
the moderated predictor (analysis of failure) were calculated at one standard deviation below and above the mean of the moderator
(constructive conflict). The simple slope beta coefficients are presented in Table 3. When constructive conflict increases, the slope of
the term capturing the effect of analysis of failure progressively increases (Table 3). The effect of analysis of failure on new products
advantage is not significant under low constructive conflict (β = 0.017, p > .10), whereas it is very strong under high constructive
conflict (β = 0.437, p < .01).

Similar analysis for the regression on new product exploration is somewhat more complicated as the simple slopes are contingent
on both the values of the moderator and the predictor, as the latter has a curvilinear effect. Hence Table 3 shows nine combinations of
contingent values. These coefficients represent the effects of analysis of failure at respectively one standard deviation below, at the
mean, and at one standard deviation above the mean of the moderator variable (constructive conflict) and the predictor (analysis of
failure). These results suggest that increasing analysis of failure at the high range of this variable does not result in increased
innovativeness. On the other hand, increasing analysis when analysis is low results in increased innovativeness, and more so as there
is more constructive conflict. In sum, these results confirm the moderation of analysis of failure by constructive conflict, and that
beyond a moderate range, additional analysis is not effective.6
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Fig. 2. The effects of failure analysis on new products exploration under conditions of low and high constructive conflict, with curvilinear effect.

Table 3
Simple slope analysis.

Beta at Various Levels of Constructive Conflict

New Products Advantage
Failure Analysis Low Moderate High

0.017 (0.12) 0.228⁎⁎ (1.77) 0.437⁎⁎ (3.00)

New Products Exploration
Failure Analysis Low Moderate High
Low Analysis 0.499⁎⁎ (2.57) 0.892⁎⁎ (3.41) 1.285⁎⁎ (3.68)
Moderate Analysis −0.039 (0.57) 0.354⁎⁎ (2.90) 0.747⁎⁎ (4.28)
High Analysis −0.577 (−1.08) −0.184 (−0.21) 0.209 (0.27)

T-values in parentheses.
⁎⁎ Significant at p < .01 (one-tailed).

6 In this study, we don't hypothesize that tolerance for failure is a cause of or antecedent to failure analysis. Instead, we theorize that normal-
ization (tolerance) and analysis (reflection) are two plausible paths by which failure approaches impact innovation, for reasons spelled out in the
rationales for H1 and H2, respectively. Therefore we test (moderated) partial effects on innovation (analysis and tolerance), as opposed to testing a
moderated mediation. However, upon request from a reviewer we also tested a causal chain from tolerance to analysis to innovation. We estimated
indirect effects using the SPSS plug-in PROCESS, model 14, with 95% bootstrapped confidence intervals (cf. Hayes, 2013). The results are consistent
with an indirect-only mediation (Zhao et al., 2010), which is contingent on constructive conflict. The confidence interval of the overall indirect
effect contains zero for both dependent variables. However, in the case of exploration there is a significant indirect effect at high constructive
conflict, and for advantage there are significant indirect effects at mean and high constructive conflict (i.e., the 95% intervals do not contain zero).
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7. Discussion

It has become popular lore that failures provide opportunities to learn, and that the failure of one initiative may provide the basis
for success of future initiatives. In particular, an acceptance of failure has been thought to encourage innovation. Despite the po-
pularity of the topic, there has been scant empirical evidence regarding the link between organizations' tolerance for failure and
innovation. This study has debunked the commonly held and untested belief in the benefit of tolerance for failure for innovation.
Instead, this study suggests that merely tolerating failure is ineffective in the pursuit of innovation. Rather, superior and/or distinct
products result from an analysis of failures, conducted in a climate of constructive conflict that enables deep and frank discussion.

7.1. Research implications

This study's findings suggest that examining the mechanisms by which organizations draw the right lessons from failure to
enhance innovation is crucial – specifically, the distinction between merely tolerating failure and analyzing failure. This distinction
has not been appreciated in prior popular and scholarly writing (cf. Dahlin et al., 2018; McMillan and Overall, 2017). We argued and
found that a firm needs to make deliberate efforts to learn from past failures to enhance innovation. In contrast, mere tolerance for
failure does not contribute to innovativeness. To the best of our knowledge, this is the first study to distinguish tolerance for failure
from analysis of failure, and to empirically demonstrate their distinct effects. Thus, our study overcomes a key limitation of prior
research on organizational learning from failure: a lack of focus on the mechanisms by which organizations learn from failure. Careful
theoretical disentanglement of tolerance of failure and analysis of failure casts significant doubt on how mere tolerance of failure
might enhance learning in support of innovation. A point supported by our empirical analysis.

In addition, this study identifies organizational conditions under which analyzing failures provide the most benefit. Specifically,
the impact of analysis of failure on firm innovativeness is even stronger under a climate of constructive conflict. Greater exploitation
of the learning potential of failure requires open discussion in a safe context to extract lessons (Cannon and Edmondson, 2001). This
study has shown that a lack of constructive debate that focuses on issues rather than individuals is a formidable obstacle to drawing
the correct lessons from failure.

In their extensive review, Dahlin, Chuang, and Roulet (2018: 269) “find a large gap in our understanding of how to improve
ability” to learn from failure. We developed a new scale to empirically examine when failure experiences are converted into enhanced
knowledge. With this, our study informs the literature on organizations' “error management culture” where failures are considered
opportunities for learning (cf., Frese and Keith, 2015). Specifically, our study adds another dimension to organizations' values, norms,
and practices surrounding failures: purposeful reflection on past failures. Further, we find organization members need to make
explicit efforts to learn from failure, and do so in a climate where people feel safe to talk about the tough issues. The mechanism
involves learning the lessons from failure through a frank debate conducted in a climate of constructive conflict. People inside the
organization collectively and deliberately reflect on prior experiences. Apart from focusing on the cognitive side of reflecting on
failure, we also addressed the role of emotions in reflecting upon and learning from failure, which are themselves shaped by the
organizational norms and practices for coping with failure.

This article also contributes to the organizational learning literature more broadly. First, we distinguish between two organi-
zational modes of responding to and learning from failure: normalization (tolerance) and analyzing. Doing so, we provide additional
theory and evidence that the mere accumulation of experience is not sufficient for learning to occur. In the context of learning from
acquisitions, Zollo and Singh (2004: 1233) found that “knowledge codification strongly and positively influences acquisition per-
formance, while experience accumulation does not.” Extracting accurate and complete lessons from previous experiences requires
investment in time, effort, and managerial attention. Additionally, this study shows that this investment needs to occur in an or-
ganizational climate of open and frank exchange of ideas.

Second, until recently theories of learning from failure ignored the role of emotions (Byrne and Shepherd, 2015, examples are
Baumard and Starbuck, 2005; Cannon and Edmondson, 2001; Sitkin, 1992). This neglect stems from seminal work by the Carnegie
School that has relied primarily on “cool” cognition (Adler and Obstfeld, 2007). We supplemented the coolly cognitive account that is
prominent in organizational learning theory (Adler and Obstfeld, 2007). We also respond to the recent call to see emotions in relation
to failure as dynamic rather than static, and as “socially situated” rather than merely individual (Cacciotti et al., 2016). We proposed
that tolerance for failure is associated with a low degree of emotionality, failure analysis without constructive conflict with negative
emotions, and failure analysis with constructive conflict produces an affective shift from negative to positive. While prior research
has “emphasized negative emotions at the expense of positive emotions” (Byrne and Shepherd, 2015: 376), failure can also generate
positive emotions, and in fact the experienced emotions can shift from negative to positive (cf. Bledow et al., 2013; Bledow et al.,
2011).

Third, our results also contribute to the nascent literature on the importance of conversations in organizational learning and
strategic change. A climate of constructive conflict promotes “productive dialogue” which “allows employees to share contrasting and
even conflicting views on the need to change firm resources, to respect each other's viewpoints, to develop proposals for change, and
arrive at an actionable consensus” (Salvato and Vassolo, 2018). Salvato and Vassolo (2018) place interpersonal dialogue at the meso-
level process that congeals individual actions and cognitions into organizational capabilities. O'Neill et al. (2017) developed and
tested a training intervention for teams to generate constructive conflict. This study has shown the crucial role of these conversations
in learning from failure and fostering innovation.
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7.2. Implications for practice

Research into how to learn from failure could greatly benefit organizations, since there seems to be a dearth of evidence-based
practical advice (cf. Latham, 2009). As noted by AG Lafley in the epigraph, failure gets more lip service than good practice. Despite
acknowledging the importance of learning from failure, most organizations find it difficult to do so. Organizations that are good at
learning from failure are very rare (Edmondson, 2011; McGrath, 2011). Although they call this a “standout best practice” in product
innovation, Cooper et al. (2004: 45) report that only 22% of the businesses they surveyed conduct formal post-launch reviews. The
items this study used to measure analysis of failure can provide a checklist for assessing an organization's practices.

When drawing implications for practice from their archival study of success and failure experience in the orbital launch industry,
Madsen and Desai (2010: 471) suggest that: “… organizations that stigmatize failure may be depriving themselves of major op-
portunities for improvement. Consequently, 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, encouraging the open sharing of information about them.” Interestingly, these very valuable recommendations reflect
the key constructs in this study: tolerance for failure (not stigmatize), analysis of failure (treat as learning opportunities), and
constructive conflict (open sharing). This study has shown that the former recommendation (not stigmatize) does not affect firm
innovativeness, while the effectiveness of the second recommendation (analysis) is contingent on the third (constructive and re-
spectful debate).

Another recommendation of this study for practice is to make post-hoc review a part of the “strategic termination script” of failed
initiatives (cf. Corbett et al., 2007). Strategic termination involves the thoughtful termination of innovation projects based on metrics
and milestones, a priori goals, concerted efforts to capture lessons, and a regard for accountability (Corbett et al., 2007). However, as
this study shows, these activities may be fruitless if they are not conducted in an organizational climate where people are comfortable
raising dissenting viewpoints.

7.3. Future research

Future research could get more specific insights into the content and mechanisms of learning. This study measured the constructs
of tolerance for failure, analysis of failure, and constructive conflict at a relatively high level of generality. It would be instructive to
examine failures in different activities and functions of the organization. Some types of failures may be more causally ambiguous than
others. It could be particularly fruitful to research the nature of failures of technological and marketing initiatives. Marketing out-
comes may have higher causal ambiguity than technological outcomes. It is harder to pinpoint the causes of success or failure of
marketing actions for two reasons. First, marketing outcomes are more dependent on environmental factors, such as customer or
competitive changes. In contrast, it is easier to place the blame for technological failure internally. While attributions of outcomes of
marketing initiatives have been studied (Curren et al., 1992), attributions of outcomes of technological initiatives have not. Second,
marketing outcomes are harder to measure and the metrics for assessing marketing performance are fuzzy. In contrast, with tech-
nological outcomes failure can be readily established; there are specific criteria against which to measure technological performance.
Fuzzy or even undefined performance metrics and outcomes are an impediment to sound inference (Zollo, 2009). In addition, it
would be helpful to examine what form lessons learned take, how they can be codified, and how they can be communicated
throughout the organization. Third, analysis of failure showed decreasing returns on new products exploration, but not on new
products advantage. This parallels a recent finding of decreasing effect of failed ventures on entrepreneurial learning (Yamakawa
et al., 2015). As noted above, analysis of failure is potentially costly, time consuming, and poses a danger to relationships between
members of the organization, but it is not clear why these downsides are more prone in the pursuit of explorative products. Additional
research could be done to understand when and why analysis of failure potentially has negative effects.

This article has taken a critical look at the popular connection between failure and innovation. In the face of great complexity and
uncertainty, failures in the pursuit of innovation are inevitable. Merely tolerating these failures is likely to continue a string of stupid
failures. Only organizations that effectively learn from their failures through deliberate and frank extraction of lessons are better able
to innovate than their competitors.

Appendix A. Measurement of survey variables

Construct Items Loading

New Products Explorationa The new products of my firm are:
Routine - Fresh 0.73
Conventional - Unconventional 0.77
Usual - Unusual 0.78
Ordinary - Unique 0.88
Commonplace - Original 0.88
Warmed-over - Trend-setting 0.83
Nothing special - An industry model 0.83
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New Products Advantagea The new products of my firm: (not at all – to a great extent)
Are superior to competing products in meeting customer needs. 0.77
Serve customer needs in unique ways. 0.83
Are of higher quality than competitive products. 0.64
Offer unique benefits to customers. 0.84
Offer superior value for money. 0.60
Offer superior performance for price. 0.66
Are better than competitive products. 0.80

Tolerance for Failureb It is understood that failure is a necessary part of success. 0.84
Failure is accepted as an inevitable byproduct of taking a lot of initiatives. 0.71
A mistake is seen as an opportunity to learn. 0.77
People don't get penalized for failure if they used good judgment. 0.61

Failure Analysisb We openly analyze past mistakes. 0.81
We go to great lengths to learn from failures. 0.84
We review past decisions, especially if they did not lead to success. 0.72
We conduct post-mortems. 0.86
We examine failures for “lessons learned.” 0.93

Constructive Conflictb There is constructive challenge of ideas, beliefs and assumptions. 0.77
People are comfortable about raising dissenting viewpoints. 0.89
Different opinions or views focus on issues rather than on individuals. 0.81
Even people who disagree respect each other's viewpoints. 0.78
It is safe to talk about the tough issues. 0.93
The merits of ideas are openly discussed. 0.92
Disagreements on issues are openly debated. 0.88

aThese items were preceded by the statement: “The following adjectives can be used to describe a firm's new products. Please rate your firm's new
products by comparing them to those of your competitors.
bThese items were preceded by the statement: “I would now like to ask you about how your company operates; how people interact, make decisions,
how people do their job. You may respond in complete candor; your answers are confidential.”
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