WHAT GOES WRONG?
A PROCESS VIEW OF INNOVATION FAILURE
[bookmark: _Hlk128322909]
Although failure is a conceptual cornerstone for a great deal of research on innovation, we know little about the diversity of how it transpires and its impacts on firms. We present a process model and typology of the diversity of innovation failure. The model uses process theorizing to show how two ‘types’ of failure (task and outcome) can occur within different phases and stages of the innovation process. We then offer propositions on how a firm’s anticipation and value for these two types of failure can vary. Using the anticipation-value dimensions, we then present a typology of four ‘modes’ of innovation failure that can arise from the innovation process. The four modes (and associated learning response) are inadvertent failures (prevent-alert-eliminate); hazardous failures (predict-modify-mitigate); fortuitous failures (probe-expose-extrapolate); and excursive failures (facilitate-analyze-harness). To validate and illustrate our process model and typology, we use video-ethnographic data for two new product development processes. Together the process model, typology, and accompanying illustrations provide an overarching framework for greater theoretical insight and stronger empirical rigor in studying innovation failure and how managers should learn and benefit from it.
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Introduction
[bookmark: _Hlk124244351][bookmark: _Hlk124246316]I have not failed. I’ve just found 10,000 ways that won’t work. (Thomas Eddison)
Failure is fundamental to innovation. It is a significant phenomenon, with product and service failure rates around 40% since the 1960s (Markham and Lee, 2013; Tucker and Fixson, 2018). Failure attracts a lot of managerial attention as negative information about innovation is often more memorable than positive information (Ito et al., 1998). Consequently, there is considerable research interest in how innovation failure prompts firms to learn and better innovate (Forsman, 2021; Leoncini, 2016; Maslach, 2016) or makes firms hesitant to continue pursuing similar innovative efforts (Shepherd and Kuratko, 2009; Välikangas et al., 2009).
[bookmark: _Hlk124244794]Interest in innovation failure is further fueled by the challenges of conceptualizing and studying this phenomenon effectively (Hartley and Knell, 2022; Maslach, 2016). As innovation success is the attainment of an innovation goal, innovation failure is typically defined as the cancellation of initiatives or new products that do not meet expected goals (D’Este et al., 2016; Forsman, 2021; Rhaiem and Amara, 2021). As we argue in this paper’s review section, conceptual difficulties have led to inconsistent findings about the impacts and value of failure in innovation (Forsman, 2021; Leoncini, 2016; Shepherd and Kuratko, 2009). More specifically, we highlight that a common feature of the treatment of innovation failure has been to simply characterize the failure construct as something that occurs or does not and its impact as positive or negative. However, innovation failure is more diverse than this. For example, in the case of a shopping cart redesign, an idea (e.g., adding a communication radio to the cart) suggested at one point in the process might be deemed a failure as it is too costly and complicated to implement. Yet, this type of outcome failure may not be due to an activity failure, and it might trigger learning responses that impact innovation activities and outcomes later in the process. Consequently, there have been calls for a more nuanced understanding of the diversity of innovation failure and its impacts on firms (Forsman, 2021; Hartley and Knell, 2022; Maslach, 2016).
[bookmark: _Hlk125536760]To address this opportunity, we suggest that conceptualizations of innovation failure need to go beyond one-dimensional ‘variance theorizing’ that focus on relations between single constructs (Whetten, 1989) - for example, merely focusing on how innovation failure, in general, can be beneficial or damaging to firm or innovation performance. In contrast, ‘process theorizing’ refers to conceptual constructions that seek to understand how a phenomenon varies over a series of stages and phases (Cloutier and Langley, 2020; Langley, 1999; van de Ven, 1992). It involves addressing questions about how and why things emerge and vary over time (Langley et al., 2013; Mohr, 1982). Using this approach, a process view of innovation failure would reveal how different types of innovation failure, and associated impacts, occur at different stages within the process. We suggest that the lack of process theorizing about innovation failure contributes to why the cumulative findings about its impact and value have been inconsistent and unclear.
[bookmark: _Hlk124244411][bookmark: _Hlk122985765][bookmark: _Hlk124244427][bookmark: _Hlk124869597][bookmark: _Hlk125466000]Consequently, in our conceptual paper, we use process theorizing (Cloutier and Langley, 2020), and contingency (Donaldson, 2001), attribution (Ilgen and Davis, 2000; Nisbett and Ross, 1980), and attention theories (Ocasio, 1997), to present a process model and a typology of innovation failure. Cornelissen (2017) noted that process models and typologies are strong and viable alternatives to existing variance-style theorizing in management research. We provide the process model and typology to address two important aims stated in the call for this Special Issue: (1) illuminating the concept of innovation failure and (2) using this insight to understand better how to capitalize from innovation failure.
[bookmark: _Hlk125722080]Our process model portrays how two types of innovation failure, namely task failures and outcome failures, are likely to be expected and valued within different divergent-convergent phases and different activity stages in the innovation process. We define innovation task failure as not doing the right innovation tasks, in the right way, with the right people, and innovation outcome failure as producing and choosing erroneous outcomes from innovation tasks, regardless of whether the tasks were executed correctly. The process model also reveals how a firm's attribution and attention to these two types of innovation failure can vary throughout the process. The attribution stance concerns a firm’s attitude toward the informational and learning value of a failure (i.e., failure value), while the attention stance is the extent a firm believes an innovation failure is expected (i.e., failure anticipation). We explain and offer propositions on how anticipating and valuing task failure and output failure can vary across the divergent-convergent phases of creativity and related stages, in an innovation process.
[bookmark: _Hlk125466015][bookmark: _Hlk125548394][bookmark: _Hlk125548668]Our typology uses the failure value and failure anticipation dimensions arising from the process to present four modes of innovation failure that arise from the innovation process. The modes (and associated learning responses) are inadvertent failures (prevent-alert-eliminate); hazardous failures (predict-modify-mitigate); fortuitous failures (probe-expose-extrapolate); and excursive failures (facilitate-analyze-harness). Like other innovation typologies, developing a clear-cut categorization of innovation failures can serve as a rationale for designing and managing innovation processes (Klein Woolthuis et al., 2005; Puliga et al., 2023). We use the term ‘mode’ to reflect that each failure in the typology is a way or manner in which an innovation failure occurs and is experienced. This term is also central to research on quality management, where ‘failure modes’ are how something might fail and its impact (Stamatis, 2003). The term also reflects that the failures in our typology are likely mutually exclusive, i.e., if a failure is deemed one mode, it cannot simultaneously be one or more of the other modes. The four modes of innovation failure come from a two-dimensional categorization of the failure value and failure anticipation dimensions. As such, each mode is complementary to, but distinct from, the task and outcome failure types in our process model.
In what follows, we first provide a brief overview of research on innovation failure to highlight how existing conceptualizations and resulting empirical inconsistencies motivate our process theorizing examination of the construct. We then introduce our process model, outlining how failure, and anticipation and value responses by firms, can vary within and across innovation process phases and stages. Next, we present our typology, explaining how a firm’s anticipation and value to innovation failure give rise to different modes of innovation failure and how to deal with them. Although our contributions are conceptual, we use inductive video-ethnographic data for two new product development processes to illustrate the ideas in our deductively derived process model and typology. The paper's final section discusses how our process model and typology provide an overarching framework to help researchers and managers understand how failure and associated value can vary throughout an innovation process.
Innovation failure: An overview
Research on innovation management and innovation outcomes has for a long time been skewed toward research on success factors, while failure in innovation projects has received only limited attention (García-Quevedo et al., 2018). Only in recent years, research on innovation failures has been brought more into the spotlight of research interests. In order to capture the current state of knowledge, we conducted a systematic-like ‘scoping review’ where we sought to illustrate studies and findings about the research issue (Munn et al., 2018). Our review was guided by general questions such as: what is innovation failure, and what are its impacts on firms? We sought to identify and examine a broad set of articles dealing with these aspects of innovation failure instead of an exhaustive list of articles dealing with any other organizational failures.  Table 1 lists our results, some representative studies in management research in which innovation failure plays the central role - as opposed to research on organizational failure in general (e.g., Dahlin et al., 2018; McMillan and Overall, 2017; Sheppard and Chowdhury, 2005) or other related contexts, such as entrepreneurial failure (e.g., Byrne & Shepherd, 2015; Liu et al., 2019; Ucbasaran et al., 2013). For each study, the table delineates the conceptualization of innovation failure (i.e., how it is defined and used), the failure context (i.e., the type of innovation and/or industry), and the key contributions from the study. Looking across the studies in Table 1, we identify three key themes that characterize much of the existing research on innovation failure and eventually motivate the conceptual frameworks that we present.
The first theme we suggest from Table 1 is ‘causes of innovation failure’, i.e. studies that investigate the reasons for innovation failure – either from a firm-level or a market viewpoint. Firm-level factors that increase the likelihood of innovation failure are for example, financial constraints, especially in the inception stage of an innovation project (García-Quevedo et al., 2018), international diversity of a firms’ locations (Santamaria et al., 2021), a firms operation experience (Leoncini, 2016) or the occurrence of several incidents during the innovation process slowly contributes to complete failure. Market-related factors that are associated with innovation failure are particularly concentrated market structure and lack of demand (Pellegrino & Savona, 2016), but also government or environment-related factors that decrease market attractiveness (Ahn et al., 2005). Another important topic in this domain are consumers and their (mis-) interpreted needs, and how companies are able to align their innovation and marketing efforts with consumer demands (Heidenreich and Handrich, 2016; Rothwell, 1974; Ahn et al., 2005). 
A second stream of literature focuses on understanding the effects of innovation failure and adjacent response strategies of firms. On the one hand, and consistent with research on organizational failure (Dahlin et al., 2018; Sitkin, 1992), some of the studies view innovation failure as risky and traumatic, making it challenging to analyze and respond to failures appropriately (Danneels and Vestal, 2020; Forsman, 2021; Välikangas et al., 2009). Similarly, it is suggested that the negativity associated with innovation failure shapes aversion to future innovation attempts (Shepherd and Kuratko, 2009; Välikangas et al., 2009). In contrast, studies also view innovation failure positively; as a trigger for learning processes that enhance innovation performance (Cannon and Edmondson, 2005; Ederer and Manso, 2012; Ferreira et al., 2020). 
A third stream of research investigates how firms can learn from innovation failure. The result is insights into why and how to avoid innovation failure (e.g., Cannon and Edmondson, 2005; Välikangas et al., 2009) and why and how to learn from it (e.g., Rhaiem and Amara, 2021; Dana et al., 2021). Learning from failure is inherently different than learning from success (Rhaiem & Halilem, 2023) as learning from success means, repeating the former course of action, while learning from failure involves changing the former trajectory (XXX). Two approaches have been proposed: forward-looking and backward-looking strategies, the former aimed at minimizing idea selection failures (Eggers, 2008), while the latter addresses innovation projects that fall short of expected outcomes (Greve, 2003). Further, it has been shown that a problem-solving approach has a positive, while a blaming approach has a negative effect on learning from innovation failure (Rhaiem and Halilem, 2023). Similalry, Cannon and Edmondson (2005) describe recommendations for overcoming the barriers to learning from failure and stress that firms should employ more experimentation to fail intelligently. Nevertheless, relatively few articles propose tools to manage innovation failure, exceptions to this include checklists (Quin & van der Rhee, 2021), diagnostic tools (Dana et al., 2021), and targeted marketing strategies (Heidenreich & Handrich, 2016).
When looking across these studies, and also noted by others, there remains a paucity of research on how innovation failure can vary and a low consensus on how it should be defined (Hartley and Knell, 2022; Maslach, 2016; Vinck, 2017). Innovation failure is often referred to to either (1) not being able to generate new products (Danneels and Vestal, 2020) (2) terminating newly launched products (Ahn et al., 2005), (3) closing an initiave that has failed to meet its goals (Mueller & Shepard, 2014) or having new products fail on the market (Maslach, 2016; Qin and van der Rhee, 2021). Although all of these definition differ in the time perspective of failure, e.g. terminating an initiative vs. rejected new products on the market, they do all focus on the output aspect of innovation failure. While it is important for understanding the construct as some form of market failure, it also neglects the huge implications failure has on the innovation process itself, and vice versa. In other words, as argued by Mohr (1982) the sequence and types of tasks in a process make a difference to the pathways and outcomes in understanding process phenomenon, like innovation failure. Thus, there is an excellent opportunity to use process theorizing to understand innovation failure in terms of the mistakes, accidents, and omissions that happen during different phases and stages of the innovation process. However, we know relatively little about how innovation failure can differ at various points in the innovation process. The only studies in Table 1 that are closest to this type of assessment of innovation failure is by Ahn, Kim and Lee (2005) focus on causes of failure in the Korean telecommunications industry and identify eight factors where failure could occur in the innovation process. García-Quevedo et al. (2018) empirically show that financial obstacles impact innovation failure depending on the stage of innovation, with the biggest impact in the early phases. Qin and van der Rhee (2021) develop a checklist for managers for innovation failure detecting value of failed innovation projects alongside the innovation process. Besides that, we know very little about how might innovation failure differ at the problem articulation, problem selection, concept generation, and concept selection phases of the innovation process? Given these phases, and associated stages and tasks, are well, are an established process view of innovation (e.g., Cooper, 1986; Rothwell, 1994; Tidd and Bessant, 2013; Tucker and Fixson, 2018), exploring innovation diversity using process thinking helps overcome partial and oversimplified pictures of the construct (Langley and Tsoukas, 2010; Tsoukas and Hatch, 2001). Similarly, from a contingency theory basis (Donaldson, 2001), it is important to understand how failure might vary at different points in an innovation process to discern what constitutes an effective response to different modes of innovation failure. 
Looking across these three themes, we see that research on innovation failure has provided interesting and influential insights, particularly in understanding and responding to feedback from output-oriented market failures. However, scholars generally view the failure construct very broadly, focusing most on the resulting product’s (un)successfulness. We suggest that the construct itself requires more fine-grained processual attention to how innovation failure varies within and across the phases and stages of the innovation process. Furthermore, we suggest that the value or harm of innovation failure depends on the types of failure that occur at different points during the innovation project (i.e., our process model) and how the extent to which firms’ value and anticipate failure results in distinct modes of failure (i.e., typology). Together our process model and typology can help researchers refine their conceptualizations, propositions, and operationalization of innovation failure. The models help explain the complex and diverse nature of innovation failure by logically and causally using different dimensions of the construct to produce coherent and explanatory types of innovation failure (Cornelissen, 2017).
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	Sample Studies
	Conceptualization of innovation failure
	Innovation context
	Contribution
	Key Theme

	[bookmark: RANGE!B3]Ahn, Kim and Lee (2005)
	Either a terminated service or a currently active service that showed poor performance in the past and is expected to be poor even in the future from customer, financial, and product-level perspectives
	Causes of failures in Korean telecommunications service industry.
	Eight failure factors: (1) ineffective marketing communications (2) poor demand forecasting, (3) failure to satisfy technical specifications, (4) loss of cost advantage, (5) loss of utility advantage, (6) decrease of market attractiveness due to government policy (7) decrease of market attractiveness due to environmental changes (8) insufficient or low quality of contents
	Causes of innovation failures

	[bookmark: RANGE!B4]Cannon and Edmondson (2005)
	Large and small failures in domains ranging from technical errors to interpersonal mistakes.
	Identifying and analyzing change from failures across the organization.
	[bookmark: RANGE!E4]Recommendations for overcoming the barriers to learning from failure; firms should learn to fail intelligently (e.g. by experimentation) as a deliberate strategy to promote innovation and improvement.
	Learning from failure

	Dana et al., (2021)
	Innovation is not delivered; termination of innovation project.
	Grassroots innovations that address local challenges and opportunities.
	Recommends the use of diagnostic tools and practices for social inclusion to avoid failure.
	Instruments to overcome failure

	Danneels and Vestal (2020)
	Actions are considered failures when their outcomes fall short of expectations
	New product development by manufacturing firms headquartered in the U.S.
	a mere tolerance for failure does not affect firm product innovativeness, but firms that make deliberate efforts to analyze past failures introduce more innovative new products
	Learning from failure

	Ederer and Manso, (2012)
	Product innovations do not meet expectations (= negative customer feedback)
	controlled laboratory experimental setting; managing a lemonade stand
	Tolerance for early failure and reward for long-term success effectively motivate innovation.
	Tools to overcome failure; learning from failure

	Eggers (2012)
	Investing in losing technologies.
	Technological investment in the global flat panel display industry.
	Firms that invest in the wrong technology will be less successful when working with the winning technology, and classic risk-reducing strategies are ineffective.
	Causes for failures; coping with failure

	Ferreira, Fernandes, and Ferreira (2020)
	Abandoned or suspended innovation projects before completion.
	Innovation by firms in the European Union (CIS innovation survey)
	Innovation failure is negatively correlated with companies’ experience and acquisition of external knowledge.
	Effects of innovation failure

	[bookmark: RANGE!B10]Forsman (2021)
	Completely failed innovation initiatives
	The perceived factors of innovation failure in SMEs.
	[bookmark: RANGE!E10]The occurrence of several incidents during the innovation process slowly contributes to complete failure.
	Causes of innovation failure

	García-Quevedo et al. (2018)
	When a firm abandons an innovation project.
	Innovation projects by firms in the manufacturing and service sector (Spanish Technological Innovation Panel).
	[bookmark: RANGE!E11]Financial obstacles impact innovation failure depending on the stage of innovation; in the conception stage, financial constraints have the biggest impact on the likelihood of innovation failure
	Causes of innovation failure

	Heidenreich & Handrich (2016)
	Unsuccessful market introduction, i.e. rejection of customers
	consumer electronic product category; scenario-based online experiment
	Consumers passive innovation resistance as a dominant barrier to innovation adoption; this can be overcome by the marketing instruments mental simulation and benefit comparison
	Causes of failures; ways to overcome them

	[bookmark: RANGE!B13]Leonici (2016)
	innovation being abandoned after making an effort to innovate
	Community Innovation Survey 2008 (CIS 2008) – a harmonised survey questionnaire co-ordinated by Eurostat (OECD/Eurostat, 2005).
	[bookmark: RANGE!E13]failure is negatively correlated to the firms’ operating experience, and to the acquisition of direct external knowledge; failure in turn has a positive impact on performance in term of percentage of turnover from new to the market innovative products
	Causes and effects of innovation failure

	Liao & Cheng, 2012
	failure of an innovation to meet consumers' expectations in terms of new product functions or new product performance.
	experimental scenario; a brand's Bluetooth virtual keyboard innovation and the failure of this innovation
	high-equity brands suffer less than low-equity brands from the adverse effects of innovation failures
	Effects of innovation failures

	Liao et al., 2014
	Service innovation failure characteristics: (1) Functional barriers, (2) Psychological barriers, (3) Dysfunctional service behavior
	scenario-based online survey about service innovations
	unsuccessful service innovation may give rise to adverse behavioral and relational consequences among consumers
	Effects of innovation failures

	[bookmark: RANGE!B16]Maslach (2016)
	Adverse events (product-caused event that lead to injury or death) associated with new products; technological problems
	Medical devices sold in the U.S.
	Firms change innovation activities when novel innovations fail but persist when incremental innovations fail.
	Effects of innovation failure

	[bookmark: RANGE!B17][bookmark: _Hlk135906537]Pellegrino & Savona, 2016
	not managed to translate innovation inputs into a new marketable product/process
	UK Community Innovation Survey (CIS) merged with data from the UK Business Structure Database
	Demand-side factors, particularly concentrated market structure and lack of demand, are as important as financial constraints in determining firms’ innovation failures
	Causes for innovation failures

	Qin and van der Rhee (2021)
	Previously rejected projects in NPD portfolios
	focus group interviews with innovation experts
	A systematic review of the new product development literature; development of a checklist for innovation failure detecting value of failed innovation projects (trash or treasure)
	Instruments to overcome innovation failure

	[bookmark: RANGE!B19]Rhaiem and Amara, 2021
	the closure of an initiative to create value that has failed to meet its goals”
	Systematic literature review ‘learning from innovation failure
	[bookmark: RANGE!E19](1) Social capital is important in learning from failure; (2) problem-solving approach, trust, and psychological safety are closely linked in explaining learning from innovation failures; (3) employees’ psychological safety promotes their risk-taking willingness, and then the likelihood of sharing lessons from failures; (4) organizations have the capacity to act on internal determinants
	Learning from failure

	Rothwell et al., 1974
	Commercial success / commercial failure
	chemical industry and scientific instrument industry
	Five main areas of difference between successful and unsuccessful innovators: (1) user needs (2) efficiency of development (3) characteristics of managers (4) efficiency of communications and (5) marketing and sales efforts.
	Causes for failures

	Santamaria et al., 2021
	the activity initiated by the firm to develop or apply an innovation has been stopped (i) in the design stage; or (ii) after beginning the project.
	manufacturing and services firms
	beyond a certain threshold, international diversity begins to act as a brake on innovation success and to increase the likelihood of failure (importance of geographic location when choosing collaboration partners)
	Causes for failure: international diversity

	Välikangas, Hoegl and Gibbert (2009)
	Product innovations do not meet market expectations.
	Computing innovation at Sun Microsystems.
	Failure can lead to innovation trauma and the inability to commit to new innovations; overcoming innovation trauma is a critical but underappreciated aspect in companies that depend on continuous innovation for their competitiveness
	Effects of innovation failure; learning from failure

	Victory et al. (2021)
	Permanent cessation of sales for new products one and two years after launch.
	Consumer packaged goods.
	Data on how common new product failure is; one in four (25%) new SKUs fail 1 year after their introduction and, in the second year, the cumulative new SKU (stock-keeping units) failure rate reached approximately 40%
	Effects of innovation failure on company performance


Table 1 Innovation failure studies in management research

The nature of innovation failure
In this section, we use process theorizing to define innovation and innovation failure. We then explain how two types of failure (i.e., task and outcome failures) can occur at different phases and stages of the innovation process. From this, we explain and offer propositions as to the extent firms will likely anticipate and value different types of failure during the process. Then, using the dimensions and ideas established in the process model, we present our typology of four modes of innovation and associated learning responses.
3.1 A process view of innovation failure
Process theorizing involves addressing questions about how and why things emerge and vary over time (Langley et al., 2013; Mohr, 1982). As explained by Cloutier and Langley (2020), an advantage of such theorizing is that scholars can borrow and apply existing well-known process models, rather than creating new models from scratch. While these borrowed process models were originally developed and used for other research issues, they can often be used to process theorize about other elements or events affecting process phenomena at each stage, between stages, or both. For example, the four-stage lifecycle model of technology ventures was used to theorize the different ways entrepreneurs acquire and manage organizational legitimacy over time (Fisher et al., 2016). Other examples include the stages of the ‘idea journey’ to understand how the utility of social networks for creativity can vary at each stage (Perry-Smith and Mannucci, 2017), and the use of technology commercialization process stages to understand the varying drivers and importance of licensing speed (McCarthy and Ruckman, 2017).
To process theorize about the nature and impact of innovation failure, we are fortunate that innovation is considered to be a series of stages, with tasks, decisions, and outputs at each stage (e.g., Cooper, 1986; Rothwell, 1994; Tidd and Bessant, 2013; Tucker and Fixson, 2018). This has resulted in a number of well-known innovation process models (see Brown, 2008; Cooper, 1986; Design Council, 2022; McCarthy et al., 2006; Rogers, 1983; Rothwell, 1994; Tidd and Bessant, 2020). Applying this process conceptualization of innovation, we argue, is beneficial for studying and understanding the diversity of innovation failure and its impacts. For this, we use and adapt the ‘double-diamond’ process model (Tucker and Fixson, 2018)– see Figure 1. Innovation processes involve a series of sequential phases in which innovators first conduct a comprehensive investigation of various problem areas and opportunities, and then appropriate solutions are considered and selected to address the identified challenges (Marion et al., 2023; Marion & Fixson, 2019). The model originated from Guilford (1956) to explain divergent and convergent thinking concepts. The model phases show how outputs at different points in the innovation process are generated in a divergent way and then selected in a convergent way. The first phase (i.e., first half of the first diamond) in the process model is concerned with discovering problems (or opportunities) that motivate the innovation project. Then, in the second half of the first diamond, the convergent phase assesses, combines, reduces, and selects problems for defining the innovation process goal. Similarly, the second diamond begins with a divergent phase that depicts the generation of potential ideas, and then there is a convergent phase where ideas are selected, combined, and developed.
We use the ‘double diamond’ process model as it is based on the two sets of diverging and converging phases of creativity that shape innovation. We refer to this model – as opposed to other innovation processes – as it incorporates creative problem-solving, user-centered design, as well as experimentation and iteration (Design Council, 2023). This level of analysis helps us to disentangle potential failure types.  Using the double diamond process model, these divergent-convergent phases of creativity help us understand how different types of innovation failure can be anticipated and valued by the firm. For example, Sok and O'Cass (2015) show that organizational performance improves when R&D leaders link creativity and attention to improve product innovation. Similarly, R&D managers were found to better capitalize from failure during the most creative points in the innovation process (Boehlke, 2008). Also, in terms of process theorizing, Cloutier and Langley (2020) suggest that the converging or diverging nature of a process can be important conditions useful for understanding how and why things in the process emerge (e.g., failures) can vary over time (Langley et al., 2013; Mohr, 1982). By using the double diamong we can show how divergent-convergent phases of creativity consist of activity-based innovation stages, and how different types of failure and response vary across the phases. So, for each phase of the process model, we can specify success, task failure, or outcome failure. We suggest that the difference between divergent and convergent phases across different stages in the innovation process affects how we conceptualize the types and impacts of failure occurring in the innovation process.

[image: ]
Figure 1 Process model of innovation failure
3.2 Failure types within the innovation process
To understand how failure varies within an innovation process, we first define ‘failure’ in general, as a deviation from desired goals (see also: Dahlin et al., 2018, Reason, 1990; Sitkin, 1992; Zhao and Olivera, 2006). This definition is consistent with the output-oriented definitions of innovation failure listed in Table 1 (Dana et al., 2021; Danneels and Vestal, 2020; Forsman, 2021). We then draw on Dahlin et al. (2018), who highlight that failures can be task and outcome oriented. In other words, failure can be when tasks or routines are executed incorrectly and or when the tasks result in undesired outcomes. Consequently, innovation process success is doing the right tasks, in the right way, with the right people to attain desired innovation process goals. Whereas innovation process failure involves one or more task failures and/or outcome failures that prevent the attainment of expected innovation goals. Task failures are not doing the right innovation tasks, in the right way, with the right people. Outcome failures are a lack of outcomes or producing and choosing erroneous outcomes.
This distinction between task and outcome failures is useful for understanding the link between the root cause of an innovation failure and its impact. For example, task failures can sometimes produce undesired but valuable outcomes, and undesirable outcome failures might be generated by tasks done correctly. Also, by recognizing task and outcome failures, we can explore how these two types of innovation failure occur as event-based contingencies within the process. Contingency theory asserts that organizational structures, cultures, and practices should match the goals, context, and issues the organization is facing (Hambrick, 2007; Lawrence and Lorsch, 1986; Tosi and Slocum, 1984). The theory assumes that the appropriate organizational structure and the accompanying management style is dependent of a set of contingency factors (Tosi and Slocum 1984). Managers adapt their practices accordingly by analyzing the task environment of the companies while simultaneously taking the internal characteristics of the organization into account (Volberda et al., 2012). Success or performance is achieved by an external fit between the external environment of the organization and the internal design of structure as well as an internal fit among key design components, such as strategy, structure, systems and culture (Miller, 1992). However, while former research conceptualized the fit as a static equilibrium (Becker & Gerhart, 1996; Drazin & Van de Ven, 1985), neo-contingency theory suggests a more dynamic perspective of fit driven by adaption which is inspired by both managers, but also the environment (Hrebiniak and Joyce 1985, Zajac et al. 2000). In innovation contexts, where high uncertainty is present, the equilibrium is not always stable and firms may be in a constant search for it (Donaldson, 2001). A misfit between the innovation tasks and management practices might results in poor innovation performance. Hence, firms need strive to achieve a good fit between the management practice and the tasks in the respective innovation process stage. This means, an innovation outcome failure and innovation task failure results from a misfit between the task environment and the response of the internal organization design and managerial practices.
Consequently, firms should ensure that their responses to innovation failure are suited to the nature of the failure at a given point in the innovation process. This logic is central to our process model and typology, which provide a framework for understanding how innovation outcome failures and task failures can vary and require different responses depending on the phase and stage they occur in the innovation process.
The first two phases in Figure 1 are characterized as the problem space, consisting of a divergent phase (i.e., problem articulation) and a convergent phase (i.e., problem selection) (Tucker and Fixson, 2018). In the divergent phase, tasks are undertaken to discover problems and opportunities that are considered worthwhile and deserving of attention and resources of the innovating fiem. Task failures during this divergent phase can arise when a misfit occurs, e.g., when a correct problem formulation task is not matched by an appropriate innovation practice to learn about the target audience). This task failure may result in an innovation outcome failure for that phase, e.g., not learning about the problems. Task failures can also involve a misfit in choosing the correct practices but not doing them properly. For example, knowing the need to learn about the audience but not accommodating biases when doing research or jumping too quickly to a conclusion. For instance, within an innovation process aimed at revolutionizing the design of shopping carts, if the investigation of the target audience (i.e., supermarket shoppers) has been neglected or inadequately examined, it may lead to erroneous assumptions regarding the problems associated with the current shopping cart design.
The second phase of the first double diamond in Figure 1 involves convergence, where the innovation team must decide which ideas the team is to work on and, accordingly, continue to allocate their resources (Tucker and Fixson, 2018). This task requires appropriate innovation practices to determine what to innovate and for whom (Design Council, 2023). If there is a failure with such tasks, this may result in an innovation outcome failure, e.g., not choosing to address the customers' real problems, and not executing the refinement of the questions will lead to an innovation task failure (e.g., not engaging in refining and re-iterating). For example, in the shopping cart example, not engaging in refining or re-iterating could result in a misalignment between the defined problems and the corresponding opportunities, thus failing to resonate with the cart manufacturers, owners, and users.
The second diamond in Figure 1 deals with the solution space and starts with a divergent concept generation phase. Guided by the problems and opportunities considered deserving of attention and resources, this divergent phase involves the ideation stage of the design thinking process, where innovation teams are advised to generate ideas and concepts to address the problems. Failure can occur when the practices for brainstorming do not match the task of matching possible problems with opportunities resulting in a potential innovation outcome failure. Likewise, not executing the brainstorming task correctly can result in task failure. In the shopping cart example, this could mean, for example, the selection of unviable ideas, specifically those that cannot be effectively developed due to technical limitations, time constraints, or cost considerations
The second phase in the solution space involves converging to a small number of solutions being selected, developed, and ultimately commercialized (Tucker and Fixson, 2018). Failure occurs when testing practices do not match the task of selecting and developing a small number of concepts. For example, if prototyping and testing are not done or are done incorrectly, this is an innovation failure task. On the other hand, if prototyping and testing are done correctly but the results are worthless or a worthless result is acted on, this results in an outcome failure. In the shopping cart example, this scenario may lead to the omission of essential testing with the appropriate stakeholders within appropriate settings, such as neglecting to involve store employees in the process of using and stacking the cart.
3.3	Anticipating and valuing innovation failure
From a process theorizing view and using attention theory (Ocasio, 1997) and attribution theory (Ilgen and Davis, 2000; Nisbett and Ross, 1980), we now explain how the extent to which firms anticipate and value some type of failure can vary during the innovation process. Anticipation and value are two dimensions that help unpack and understand how firms can respond to innovation failure in a contingent way.
[bookmark: _Hlk124238408][bookmark: _Hlk124164987]The dimension failure anticipation is the extent to which firms expect to attend to some type of failure during the innovation process. It is an attention-based view of failure (Ocasio, 1997), where firms are viewed as systems that vary their level of attention to fit the issues expected (Brielmaier and Friesl, 2023; Fiske and Taylor, 1991; Ocasio, 1997). For example, it has been shown that the allocation of attention by top managers to future and external events (Yadav et al., 2007), unrelated topics (Mithani, 2017; Srivastava et al., 2021), and changes in environmental, social, and governance (Ahn, 2022) can explain differences in innovation outcomes. As organizational attention is finite, learning from failures is contingent on allocating appropriate levels of attention to the types of failure in an innovation process. If the focus of attention by innovation decision-makers is skewed toward expecting innovation success, innovation failures might be perceived as something to be avoided or ignored. Similarly, if attention is skewed to expecting innovation outcome failures, then this heightens output-oriented learning but might neglect task-oriented learning.
	Failure value is the informational and learning value that can be attributed to a failure in helping a firm attain its innovation goals. It is a dimension that is central to design thinking (Micheli et al., 2019) and can be explained by attribution theory – a theory highlighted for understanding organizational learning from failure (Dahlin et al., 2018). Attribution theory concerns how individual biases for dealing with outcomes can result in causal attributions that guide future behavior (Ilgen and Davis, 2000; Nisbett and Ross, 1980). Learning from failure involves biases as individuals tend to view success as something that arises from internal causes (i.e., ability and effort), while viewing failure as arising from external causes such as luck or good conditions (cf. Jones and Harris, 1967). These attributions determine how individuals learn from failures (Chuang et al., 2007; Zhao and Olivera, 2006). For example, CEOs who attributed business failures to internal reasons were shown to improve their overall performance more, even when the reasons were clearly external (Salancik and Meindl, 1984). This suggests that when firms excel at attributing internal reasons for failure, this helps them to learn and create value from failure. One possible action is to establish routines to learn from mistakes, i.e., experiment and anticipate mistakes that will occur and then discuss them together. However, if an innovation team fails to find internal reasons for innovation failure, it may perform poorly when it has to learn from failure and struggle to extract value from it.
The divergent and convergent phases of Figure 1, and the associated process stages, are characterized by different levels of creativity, and anticipation and value for task and outcome failures. The two divergent phases involve learning about target audiences and generating different information on problems and solutions (Micheli et al., 2019). This means that attention given to the existence of failures and the value that can be attributed to the failures is likely high. The convergent phases take the produced problems and ideas from the divergent phases and combine, reduce, and select outcomes in pursuit of innovation goals. Experimentation and creativity play less of a role in the convergent phases. Attention then shifts to analysis, assessment, and selection decisions, with a lower expectation for failure. The anticipation for and value from failures likely decreases as the creative problems and solutions have been selected and are now being refined. These convergent phases are less concerned with the creative search for problems, ideas, and concepts and more with optimizing, assuring, and fine-tuning those outputs for innovation success (Seidel and Fixson, 2013). The further a project advances through the innovation phases and stages, the greater the focus on success, accompanied by reduced anticipation for and value attributed to task and outcome failures.
As a potential innovation progresses through the stages in Figure 1, the allocated tasks and resources shift from generating ideas to screening and evaluating ideas (Cooper and Kleinschmidt, 1993; Sethi and Iqbal, 2008; Terwiesch and Ulrich, 2009). In the early stages, the predisposition to failure is likely higher because idea generation and selection are iterative processes in which ideas are proposed and refined. However, the further an idea advances through the process, and the more resources are allocated, the less beneficial are failures; hence, more attention is given to “getting the job done” (Kock et al., 2016). Once an innovation project reaches the later stages, uncertainty should be minimized, and the emphasis is no longer on learning from failure, so the value of potential failure is lower. Thus, attention to failures decreases so that they are less anticipated, and the value of failure also increases.
Based on our process model and accompanying arguments, we suggest the following propositions:
[bookmark: _Hlk124166492]Proposition 1: Firms’ anticipation and value of task and outcome failures is greater during the divergence phases of the innovation process.
Proposition 2: Firms’ anticipation and value of task and outcome failures is less during the convergence phases of the innovation process.
Proposition 3: Firms’ anticipation and value of task and outcomes failures is less the more advanced the process stage of the innovation process.

[bookmark: _Hlk124242737]3.3 A typology of failure modes that arise from the innovation process
To achieve our second research objective (i.e., how firms might capitalize on innovation failure), the ideas and dimensions from the process model are ‘theoretically clustered’ (Cornelissen, 2017) to reveal and organize the diversity of innovation failure and associated learning responses. This development of a typology allows us to build an ‘integrative theory’ (Fiss, 2011) from the process model dimensions and explanations. In other words, the resulting typology is a parsimonious interpretation of four modes of innovation failure (fortuitous failures, inadvertent failures, hazardous failures, and excursive failures) based on differences in how a failure is anticipated and valued (see Figure 2). We use the term ‘mode’ as this reflects the manner in which an innovation failure arises and is experienced. The term is central to quality management, where ‘failure modes’ refer to the ways in which something might fail and its impact (Stamatis, 2003). Thus, each mode is deemed to be a way innovation process failure occurs from task and outcome failures, based on our process and theoretical reasonings, rather than an exhaustive taxonomy of all modes of innovation failure. For each mode, we also suggest an appropriate learning-based response.
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Figure 2 Typology of innovation failure modes
Our typology's first mode of innovation failure occurs when failure anticipation is low and failure value is high. Low anticipation means that firms are not expecting to face some kind of failure during the innovation process. Consequently, firms' attention is on other events rather than on the occurrence of failure. However, if this mode of failure does occur, then the value of it is highly evident, and managers are likely to decide to learn from it (Dahlin et al. 2018), including attributing the failure to external causes such as luck or good conditions (cf. Jones and Harris, 1967). As this failure mode is a fortunate event for the innovation process, we call it the fortuitous failure mode. Firms feel lucky when such failures occur. Despite this failure mode being accidental, serendipitous, and surprising, when it happens, a firm’s ability to capitalize from this failure is high (Busch, 2022). Classic examples of fortuitous failures would be task and outcome failures behind the discovery of penicillin (Copeland, 2018), potato washing machines (Busch, 2022), and Viagra (de Rond, 2014), which led to innovations.
An effective learning response to the fortuitous mode of failure could be probe-expose-extrapolate. This involves creating process stage/phase conditions that allow such failures to emerge, be discovered, and extrapolated for value. Although cultivating serendipity is actually a paradox by nature (Cunha et al., 2010, 2015), firms can learn to cultivate serendipity (Busch, 2022) so that failures are less surprising and perhaps even somewhat intentional, becoming even excursive as the next type in our typology provides. Probing for and exposing fortuitous failures could entail doing tasks that Sutton (2001) refers to as ‘following weird rules for creativity’ and ignoring conventions and what normally works. Also, cultivating this form of failure by developing preparedness and exposure of failure will raise the value of it (Busch, 2022; Busch and Barkema, 2021). Once this mode of failure is exposed, firms anticipating value from it will systematically extrapolate learning.
Our typology's second mode of innovation failure occurs when failure anticipation and failure value are both high. This means that firms expect and seek out task or outcome failures in the hope they will be of value to the firm. This creates what we call an excursive failure. This mode is excursive in that the innovation process and goals will likely switch direction and follow a new path to the same goal or different goals. This mode likely benefits from responses that facilitate this hoped-for positive failure through daring exploration and experimentation. Examples of this mode of innovation failure would include developing and clinical testing new drugs, where experimentation and failure are key (Khanna et al., 2016). Failure, often in the form of side effects from the drugs being tested, is so common and expected at this stage of the innovation process that practices are in place to assist their discovery and assessment.
[bookmark: _Hlk125655100]An effective learning response to the excursive mode of failure is expected to be facilitate-analyze-harness. Facilitation would involve ensuring those involved in the innovation have the psychological safety needed to look for, reveal and learn from failure (Edmondson, 2002). Learning from failure can be troublesome, involving a risky and emotionally stressful process (Dahlin et al., 2018; Sitkin 1992), and psychological safety helps to overcome the fears and associated inaction linked to such risks. Analysis requires a firm to have veracity related resources and capabilities to make sense of and capture value from the failure (Cappa et al., 2021). Especially after-event analysis and error management have effectively enhanced learning from failure (Dahlin et al., 2018). Harnessing is an active value capture activity. In other words, while this mode involves anticipating value failure, it is important to deploy resources and practices to secure appropriate returns (Chesbrough et al., 2018).
The third innovation failure mode, which we call hazardous failures, is when innovation failure is highly anticipated, and preventative attention is given to this prospect, as the value attributed to the failure is expected to be low. This mode will occur in high-risk innovation efforts, where companies strive for a good fit or balance of activities with objectives, but fail to achieve them due to an uncertain environment or forced speed in product development. We argue that this mode is especially present in projects where innovation is accelerated. For example, the rapid development of a vaccine during the COVID-19 pandemic (Cooper, 2021). Here, the potential financial returns - being first to market with a new vaccine in a pandemic - are extraordinary, but the failure rates in vaccine development are usually high and anticipated, but there is not much value gained from them as other competitors might outrun the developing firm. This swift innovation means that failures can be risky, harmful, and likely.
An effective response to this mode would be predict-modify-mitigate. Prediction would entail using sensemaking and modeling methods to forecast future hazardous failures based on historical and current data about the innovation process. For example, the use of advanced data analytics to uncover the relationships and patterns between different types of failure across the process (Kelleher et al., 2020) or some form of double-loop learning that rethinks and changes process assumptions and practices (Argyris, 1977). Regardless, the key is that the insights from the prediction lead to learning and modifying the process to mitigate the occurrence and impact of future hazardous failures. In sum, a useful response for this mode of failure involves taking steps to foresee the failures, work out why they occur, and then change the process to thwart future occurrences. This can be done by closely examining the failures of other firms in the same sector or by examining its own failures (Baum and Dahlin, 2007), e.g., via checklists and protocols (Degani and Wiener, 1993; Thomassen et al., 2014).
The fourth innovation failure mode we propose is when failure anticipation and failure value are both low. We call these inadvertent failures. This mode of failure is unwanted in that it is not expected, and if it does occur, it offers limited learning value and may even be harmful. Such failures are unintentional and unwelcome and typically transpire due to sloppiness and incompetence in innovation tasks. They include failures such as botched target market research, e.g., for the Apple Newton or IBM PC-Junior (Chiesa and Frattini, 2011), where insufficient efforts were made to learn from customers, get feedback,  get approval, or check for competing products.
An appropriate learning response to this mode of failure is to have practices in the innovation process to prevent-alert-eliminate. Prevention involves regular and routine checks and training to ensure correct innovation tasks are done well. Like preventative care in operations management, the schedule of the checks and training can be time-based (e.g., once a week), progress-based (e.g., at stages of the process), or frequency-based (e.g., every two projects) (Tinga, 2010). Alerting involves having control mechanisms to signal to innovation team members this mode of failure has occurred and to prevent the process from proceeding and help eliminate reoccurrences. For example, in the IDEO case we present in the next section if someone does the brainstorming task incorrectly, “they get the bell,” i.e., the team leader rings a bell to alert and eliminate incorrect task behavior.
Table 2 shows how our typology relates to the design thinking stages in our process model (Figure 1) and the four modes of innovation failure in our typology (Figure 2). We distinguish and exemplify between a core innovation task failure and outcome and failure for each stage.



	
	Modes of innovation failure

	Process stages and innovation failure types 
	Inadvertent failures
	Hazardous failures
	Fortuitous failures
	Excursive failures

	Empathize stage 
	Task outcome failures
	Inappropriate practices applied to problem discovery.
Inept review and listing of worthless problems for selection.
	Problem discovery is too complex and difficult.
Limited understanding and confidence in a list of useless problems.
	Improper practice results in useful insights about problems.
Unworthy problems are selected and go on to trigger value later in the process. 
	Unconventional practices solicited for unusual insights about problems.
Strange but ultimately valuable problems are selected for development.

	Define stage
	Task and outcome failures
	Careless combination, reduction and selection of focal problems.
Unintentionally proceeding with an appropriate problem but an incorrect understanding of it.
	Problem selection is governed by inexperience and incompetence.
Harmful and expected problems proceed through the process.
	Inappropriate practice results in important problem selection.
Flawed problem selection leads to prosperous effects later in the process.
	Problems are analyzed and selected using methods and criteria that are unfamiliar.
Unusual but anticipated worthy problems proceed through the process.

	Ideate stage
	Task and outcome failures
	Incompetent idea generating activities.
Inept assessment and ranking of ideas for development.
	Idea generation is driven by a lack of experience and wrong assumptions.
Fallacious ideas are generated and brought forward.
	Incorrect handling of idea generation results in essential conclusions.
Improper idea generation leads to favorable results later.
	Unconventional ideas are created in untypical manners. 
Unconventional ideas to unusual problems are generated and put forward.

	Prototype stage
	Task and outcome failures
	Sloppy construction of initial prototypes.
Improper selection of features of initial prototypes.
	Inaccurate development and construction of initial prototypes.

Incorrect assessment of the initial prototypes and proceeding forward with it.
	Improper development of an initial prototype that is appealing to the audience for this very reason.
Inept selection of initial prototypes that lead to an unexpected success feature.
	Use of unconventional practices in the development of initial prototypes that are not exactly suitable for this purpose.
Selection of strange features of initial prototypes that are not unworthy in the end. 

	Test stage
	Task and outcome failures
	Presenting the final prototype to the wrong audience.
Market entry with an unsuitable product compared to the initial problems
	Incorrect information about the final prototype and its features.
Incorrect selection of a risky and untested product.
	Presenting a final prototype to the wrong audience, who then become key users.
Selection of a prototype based on wrong assumptions, which becomes a hit.
	Using unconventional methods to present the final prototype
Selection of a final high-risk prototype


Table 2 Innovation failure modes and task and outcome failures at process stages

Model and typology illustration
Our process theorizing of innovation failure involved identifying activity-based variations and contingencies to reveal and explain the types and modes that the construct can have. To help validate and illuminate the construct variations and contingencies, illustrative data can be helpful. Adding an empirical layer to the conceptualizations can help with reasoning, understanding and application of theoretical insights. We now provide a data-guided approach to our conceptualization of innovation failure. This is not done to test our ideas deductively but to identify innovation process practices and associated success and task and outcome failures for different phases and stages of Figure 1. Using such case observations provides concrete examples of the construct conceptualization and ideas in our models so that “the reader has a much easier time imagining how the conceptual argument might actually be applied to one or more empirical settings” (Siggelkow, 2007, p. 22).
4.1 Video ethnographic studies 
[bookmark: _Hlk124235404]We use video ethnography to validate and illustrate our process model and typology. This method allowed us to analyze recorded pieces of naturally occurring activities and interactions between individuals (Streeck and Mehus, 2005) to understand human behavior interaction patterns (LeBaron et al., 2018). While it is a common method in the social sciences, its use in management research to understand practices and micro-foundations of organizational processes is starting to rise (Jarrett and Liu, 2018; LeBaron et al., 2018; Llewellyn and Hindmarsh, 2010). Video analysis allows footage to be viewed multiple times and shown to various people, enabling researchers to study human activity in more depth and detail (LeBaron et al., 2018). Furthermore, in design thinking studies, ethnography is a popular research method (Micheli et al., 2019) as it draws on methods such as observation, interviewing, and informant diaries (Beckman and Barry, 2007). We now explain how we use the method to study human activities during an innovation process, following the guidelines provided by Sakellariou, Karantinou and Goffin (2020).
4.2 Data collection 
[bookmark: _Hlk124944372]We employed purposeful sampling to select our users (Miles and Huberman, 1994). This type of sampling is widely used in qualitative research to find and select cases related to the phenomenon of interest. We followed recognized strategies for this type of sampling in that we sought to identify and select cases that met predetermined criteria of importance and could illustrate what is typical, normal, or average for the phenomenon (Palinkas et al., 2015). The criterion of importance for selection was the ability to observe activities, successes and failures for the phases and stages in our innovation failure process model. The cases also needed to be conventional so that clear inferences and credible explanations could be made about the process variations and contingencies being illustrated. This sampling approach should also stem logically from the frameworks and research questions in our process theorizing study (Kemper et al., 2003), which it does.
With our sampling criteria, we sought videotaped data on teams engaging in an innovation process to develop a new product. We searched for videos in two ways. One was to search library and online collections of videos. The second search approach was an online version of ‘pyramiding’ where we posted calls to our networks for help with this search. Pyramiding assumes that people with knowledge about an issue (i.e., videos on teams engaging in innovation) not only can help with the issue but also share the search task with other people with knowledge about this issue too (von Hippel et al., 2009). This pyramiding approach was the most productive and we identified two videos that met our criteria.
The videos show innovation teams working on new product development and going through our process model's phases and stages. Both videos are ‘fly on the wall’ style documentaries where innovation activities and associated successes and failures can be seen. One of the videos is about the innovation process for a shopping cart by IDEO's design and innovation team. IDEO is a design and innovation consulting company and an early leader in the design thinking community. The company was founded in 1991 and currently employs 600 people in seven locations worldwide, with headquarters in Palo Alto, California. The second video followed Nordstrom's innovation lab as it developed a mobile device application for customers in its eyewear department. Nordstrom is a luxury department store chain headquartered in Seattle, Washington, founded in 1991. Nordstrom's Innovation Lab researches and develops new technologies to enhance the customer shopping experience. Table 3 provides an overview of both videos and its producers:

	
	IDEO Shopping Cart
	Nordstrom App Development 

	Company description 
	IDEO is a design company known for its human-centered, interdisciplinary approach, with 600+ employees located in Palo Alto (IDEO, 2023) 
	The Nordstrom Innovation Lab is a lean start-up under the umbrella of Nordstrom, a large company and leading fashion retailer with 62000 employees based in Seattle, that works on one-week-experiments to make ideas work. (Creativity for Innovation, 2017; Forbes, 2023)

	Innovation team members and roles.
	· Founder and Designer (David Kelly)
· Project leader and Designer (Peter)
· Harvard MBA and Designer (Whitney)
· Linguist and Designer (Peter)
· Marketing expert and Designer (Tom Kelly)
· Psychologist and Designer (Jane)
· Biology major and Designer (Alex)
· Designers in total: 12
· Metal workers building the cart: 7
· Experts on shopping carts before redesigning the cart (store employees and customers): 11
· Experts on shopping carts after redesigning the cart (store employees and customers): 4
Total number of people: 34
	· Developer (Jeremy)
· Designer (Kim)
· Lab Manager (JB Brown)
· Sunglass Department Manager (Hanna)
· Sunglass Planner (Tanner)
· UX Specialist (Telle)
· Customers: 4
· Not further specified Employees: 5
Total number of people: 15

	Video data
[data from 26.12.2022]
	· Uploaded by: ‘Fran Chuan’
· Upload date: 24.05.2017 (youtube)
· Length: 15:25 min.
· Views: 113,758
· Likes: 765
· Dislikes: 28
· Number of comments: 30
	· Uploaded by: ‘fashiontechpr’
· Upload date: 23.07.2013 (youtube)
· Length: 06:42 min.
· Views: 162,577
· Likes: 1,560
· Dislikes: 22
· Number of comments: 47


Table 3 Case descriptions
4.3. Video analysis and results
After deciding on our two cases, we began our data analysis. Our developed coding scheme (see Table 4) is consistent with the phases, stages, activities and types of failure as defined in our process model (Figure 1). We downloaded and transcribed our videos for coding. To ensure validity and to boost accuracy, we both watched the videos several times and discussed our assumptions with each other, and additionally included student assistants to rule out the possibility of things being overlooked or interpreted differently. For each innovation phase and stage, we observed and coded actual instances of innovation success, task failure and outcome failures, and deduced and coded potential likely task and outcome failures by inferring the opposite success.
Our results are not used to infer or deduce theory. Instead, they are used to illustrate and tentatively validate our models. The results of our analysis are shown in Table 4 (IDEO shopping cart) and Table 5 (Nordstrom app development).

	Process stages (phases)
	Coding innovation success
	Deducting innovation failure

	
	Innovation success
Doing the right tasks, in the right way, with the right people, resulting in desirable outcomes.
	Innovation task failure
Not doing the right tasks, in the right way, with the right people.
	Innovation outcome failure
Producing and choosing erroneous outcomes.

	[bookmark: _Hlk127609717]Empathize
(problem articulation)
	Doing the right tasks to discover and understand the right problems to guide the redesign of the shopping cart.
	Not going into stores and observing cart use.
Not seeking ‘evidence’, such as the number of cart thefts or the number of hospitalized injuries from using carts.
	No problems with existing carts were discovered.
The discovered problems about carts are not real or significant.

	Define
(problem selection)
	Doing the right things to adapt, combine and select the right problems that guide the redesign of the shopping cart.
	“Drifting” from the core identified problems (i.e., theft, usability and safety) that motivate the cart project.
Forgetting the store owner’s perspective.
	The defined problems and associated opportunities do not appeal to the cart makers, owners, and users.

	Ideate
(concept generation)
	Doing the right things to generate, adapt, combine and select the right solutions to guide the redesign of the shopping cart.
	Not brainstorming or doing it wrong i.e., not encouraging ‘wild’ ideas.
Not selecting ideas properly i.e., no discussion and no voting, as the boss alone chooses.
Choosing unfeasible ideas, i.e., ideas that can’t be developed within the technical, time or cost constraints.
	Not producing or selecting solutions.
Selecting solutions that don’t address defined problems (e.g., the ‘sports utility cart’.)

	Prototype
(concept selection and development)
	Doing the right things to build, modify, combine and select the right prototypes of carts.
	Not doing prototyping or doing it wrong (e.g., working on too few or too many prototypes). 
	No prototypes were produced or selected.
Selecting prototypes that don’t address defined problems. For example, the ‘cart prototype with privacy screen for condoms’ is selected, or the cart prototypes are not ‘stackable’

	Test
(concept selection and development)
	Doing the right things to test viable prototypes in a real-life environment (supermarket). 
	Not testing of viable prototypes, or only parts of them.
Not testing with the right stakeholders in proper settings (e.g., not getting store employees to use and stack the cart).
	Ignoring feedback and/or going straight to production and market.


Table 4 IDEO shopping cart video


	Process Stages (phases)
	Coding innovation Success
	Deducting innovation Failure

	
	Innovation success
doing the right tasks, in the right way, with the right people, resulting in desirable outcomes
	Innovation task failure
not doing the right tasks, in the right way, with the right people
	Innovation outcome failure
producing and choosing erroneous outcomes

	Empathize
(problem articulation)
	Take the right steps to identify and understand the issues/problems associated with uncertainty when selecting a new eyewear design (i.e., iPad app instead of customers taking selfies of them)
	Not going to more than one store to observe the environment to look for consistency in problems.
Not seeking ‘evidence’ or representative data to understand problems/issues (i.e., market data; customer survey)
	The discovered problems about the customers wanting to store and compare photos might not be as significant as thought.
No problems discovered

	Define
(problem selection)
	Doing the right things to adapt, combine and select the problems/issues customers face will ultimately guide the design of the iPad app.
	Forgetting the customers' true needs, i.e., having a perfect image of them wearing potential new glasses and being able to compare them to make an informed decision. 
	The defined problems are not representative or might not appeal to all customers.

	Ideate
(concept generation)
	Doing the right things to generate, adapt, combine and select the solutions that will guide the design and functionalities of the iPad app.
	Not doing brainstorming or doing it wrong, i.e., not encouraging ‘wild’ ideas, jumping to quickly to a solution
Choosing unfeasible ideas, i.e., ideas that can’t be developed due to technical, time or cost constraints
	Selecting solutions that don’t address defined problems/opportunities: e.g., in an earlier version customer who wore polarized sunglasses could not see the screen, making the solution unusable

	Prototype
(concept selection and development)
	Doing the right things to create, modify, combine and select prototypes of different apps, designs and designs.
	Not doing prototyping at all or doing it wrong, e.g., working on one prototype; not including customer feedback
	No careful selection of prototypes as only one was available; e.g., a prototype on a different operating system might have been useful 

	Test
(concept selection and development)
	Doing the right things, i.e., testing the final prototype App in multiple stores
	Not testing the final prototype, e.g., testing only specific parts of it (taking photos, not comparing them).
Not presenting and demonstrating the final product in a real-life environment

	Ignoring feedback and/or going straight to production and market.


Table 5 Nordstrom app development video

There are three key observations from our results. First, while both videos show an innovation process, they also show success stories, so the number of actual innovation failures is limited. However, using a template based on our two models, we identified failures that may or could have happened. For example, in both videos, we found that during the first diamond phases and stages, the team only observed one location - one glasses store and one supermarket - during the empathy activity phase, which led to a failure of the innovation task. In both cases, different stores in different geographical locations in the U.S. could have different problems and preferences. For example, a supermarket in the center of a large city might have different problems, or an eyewear store at a different Nordstrom location might have different needs regarding fashion advice and decision-making. Similarly, in the case of the second diamond, both innovation teams tested the final prototype with only one target group during the prototyping phase, which could lead to a potential failure if the correct prototype is not selected and subsequently produced and marketed based on limited knowledge. Furthermore, in the case of the Nordstrom video, only one prototype was built, leading to a task failure at this stage.
Second, the IDEO shopping cart video was more extensive than the Nordstrom app development video and closely followed design thinking principles for learning from failure. In the Nordstrom video, we found only small explicitly articulated failures, such as that an earlier version of the app did not allow customers with polarized sunglasses to see the screen. This is an example of how a task failure in the testing phase led to an outcome failure in implementing the solution too early. The IDEO shopping cart video tells a success story, so even though failures are not heavily focused on, they are apparent in the video. For example, when the design teams presented their design mock-ups, the team leader suggested that "more work needs to be done before the mock-ups can be combined into a final prototype" (minutes 16-17). For example, one proposed solution was a radio device on the shopping trolley connecting the customer directly to the supermarket staff, but in the end, this idea did not make it into the final prototype (failure of the innovation task in the ideation phase). In both cases, the failures highlighted took place in the second diamond, which can be attributed to our third thesis (the anticipation and evaluation of task and outcome failures are lower the more advanced the process stage of the innovation process). Finding that the sunglasses app does not work (Nordstrom) or that a mock prototype (IDEO) has unnecessary functionalities for users are failure events that best incur in the first diamond. In the case of the IDEO innovation process, the team decided to work a night shift after the presentation of the solution models as they realized that the solution needed to be revised. Ultimately, the new and improved shopping trolley better satisfied the identified needs.
Lastly, while the emergence of modes of innovation failure is less apparent in the two video examples, it is possible to envisage how these modes could arise from the videos. We do this now using the context, innovation options, and activities covered in the IDEO video. This video is more comprehensive and contains more information than the Nordstrom video. Figure 3 shows the illustrative examples we inferred for each of the four modes of innovation failure. From the video data, we could not infer similar insights about each of the associated responses to the modes of innovation failure.
 [image: ]
Figure 3 Envisioned innovation failures modes in IDEO shopping cart development
	The example of inadvertent failure mode in Figure 3 is envisioned when a shopping cart is designed o meet the core need of being nested or stackable for storage reasons but fails to deliver this satisfactorily. This mode of failure may happen due to the cart design appearing at the engineering drawing point, but due to insufficient testing using a single prototype with supermarket customers only and not supermarket employees, the inability of the cart to nest correctly is not discovered 
Our fortuitous failure mode example concerns the user experience. Assuming that only customers were considered users and supermarket employees were neglected, this impacts the problem and idea phases of the innovation process. However, the resulting failure mode is fortuitous because, despite neglecting a vital user, it turns out, by luck rather than design, that the final cart appeals to these users (e.g., the cart is easier for employees to transport, clean, and store).
For the hazardous failure mode, it can be envisioned that efforts to make the new cart highly maneuverable result in the cart being much lighter than previous designs. This combined maneuverability and lightness then negatively impact the safety of young children who tip over the cart when they hang on to it. This failure mode likely occurs when pressure from one type of user for one design feature is so high that consideration and testing for side effects are neglected.
Lastly, for excursive failure modes, we envision how the shopping cart finds alternative, unintended users. For example, the new maneuverability and lightness that posed a risk to child safety might have value and no safety risks in other contexts. High maneuverability and lightness could be useful (and safe) for employees in hospitals, libraries, and warehouses who transport goods without an accompanying child that could tip over the cart.
Discussion
Like the focus of this Special Issue, our paper is motivated by calls for a better understanding of innovation failure (Testa et al., 2022) and particularly for a more nuanced understanding of the types of innovation that can exist and their impacts (Forsman, 2021; Hartley and Knell, 2022; Maslach, 2016). We provide a foundation for research on innovation failure based on four primary contributions. First, with our scoping review of prior research (Tables 1) we make clear that studies neglect how the diversity of innovation failure and associated contingent conditions might impact learning-based responses to the construct. Second, to remedy this situation, we provide a process model (Figure 1) to define and clarify the diversity of the innovation failure construct. We also provide propositions on how anticipating and valuing two types of within-process failure (i.e., task and output) can vary - depending on whether they occur at divergent-convergent phases and the respective stages in the innovation process. Third, we also present a typology for studying and understanding how differences in anticipating and valuing failure give rise to four modes of innovation process failure and associated responses to capitalize value from failure. Fourth, we use two ethnographic video cases to help illustrate the reality of the concepts in our models.
Taken together, these four contributions represent a departure from previous studies of innovation failure and thereby bring new research opportunities about innovation failure that we now discuss. The implications are based on how we can discern innovation failure types, modes and process context, and the contingent responses firms can have to these distinctions. We also outline some limitations and associated opportunities of our study.
5.1 Detection and management of failure types
With our process model, we conceptualize and delineate two types of innovation failure (task and outcome). These two types of failure, and a firm’s anticipation and value for them, can underly a mode of innovation process failure that prevents the attainment of expected innovation goals. This distinction between task and outcome failure is useful for questions concerning the detection and management of different failure types and their causes and impact on the innovation process. For example, to what extent might the number of task and outcome failures vary at the different stages in the innovation process? Moreover, what combination of task and outcome failures gives rise to an innovation process failure? Furthermore, what might be the root causes and links between task and outcome failures? Root causes can be rule-based (i.e., not following procedures for doing a task or selecting an outcome) or capability-based (i.e., not having the right people with the right skills and knowledge) (Dahlin et al., 2018; Rasmussen, 1982). And, while noting that task failures do not necessarily lead to outcome failures, and that outcome failures can occur without task failures, it would be interesting to study to what extent rule or capability-based root causes can vary in number and their impact on innovation failure. To the best of our knowledge, no research has explored the diversity, prevalence and impact of such failure types and their causes.
[bookmark: _Hlk125737094]In terms of managerial implications, this distinction could also help firms identify and manage the failures in their innovation efforts from an early stage. First, by acknowledging the existence of failures, firms shift their mindset from a purely success-oriented to a failure-oriented mindset, which could ease the emotional and stressful process when confronted with failures. Secondly, by distinguishing between task and outcome failures, managers can identify them more accurately and then discuss them with their team and stakeholders to strive for continuous improvement of the innovation process and prevent subsequent failure of the innovation in the market.  
5.2 Innovation failure journeys
Another key assertion in our paper is that we anticipate that the responses by firms to different types of failure are likely to be contingent on the context of the process. By ‘context’ we mean the established innovation norms and practices that exist at different points in an innovation process. With our process model, these points are the phases of creativity divergence and convergence, and the activity-based stages of design thinking. An important implication of this process view of innovation is that different types of failure can occur at and flow through different points of the innovation process. Thus, a type of innovation failure can involve a ‘journey’ from its origin to its ultimate effect on the mode of failure.
While failure can be anticipated and valued at any point in its journey, we suggest there is greater enthusiasm for it during the two creative phases and the earlier stages of the process. At these points, any identified task and outcome failures will seem less damaging and more beneficial from a learning basis. Thus, the failure journey involves the innovation being reworked to proceed more successfully through convergent phases and later stages. In addition, typically fewer resources have been invested so a rework may be more welcome in contrast to later phases. In other words, during the convergent phases and later stages, firms will have a lower tolerance for innovation failure and be more vigilant to it occurring. This is consistent with attention theory (Ocasio, 1997), where organizations and individuals have limited attentional capacity, so allocations of it will be focused on the process phase and stage that are the most expecting and rewarding of that capacity. This proposed approach is likely to impact the willingness of individual innovation team members to look for and report failures that they have caused or observed. This has implications for learning and correction action, as failures serve as opportunities for both (Zhao and Olivera, 2006). This implication is consistent with research on organizational learning that finds the perceived value and expectation concerning an event are both determinants of the willingness to learn from the event (Zakay et al., 2004).
Another aspect of this journey implication innovation failure is the potential for process level failure due to a ‘cumulative act effect’ known as the Swiss cheese model of causation (Reason, 1990). Applied to innovation process failure, each process stage would be a slice of Swiss cheese with holes. The holes in the slices are different task and outcome failures that can occur. Even if there are inappropriate checks, detections and responses to failures at all stages, the negative consequences of failures at one stage can flow through to later points and be built on them. This potential for failures to journey through each stage of an innovation process is comparable to the holes in each slice of multiple slices of Swiss cheese being aligned. The effects of task and outcome failure pass through the aligned holes, leading to an overall process failure.
For firms, this idea of a failure journey has navigation implications. That is, firms might develop practices and controls to accurately ascertain a failure’s originating position in the process and the potential route it might be allowed to follow through the process stages. This navigation could occur as the innovation is happening to control and adjust the impact of task and outcome failures on the innovation process. Alternatively, it could be a retrospective navigation that maps the journeys of failures once an innovation project has been completed. This after the event mapping, could be used for causal analysis to determine what events and factors governed the failure journey. The navigation could also be used for change analysis to determine what changes in people, practices, and structure are needed to better benefit from an innovation failure journey.
5.3 Modal responses
To the best of our knowledge, we are the first to theoretically derive a typology of modes of innovation failure and associated learning responses. This contribution is important, for while existing literature recognizes that learning from failure is substantially different from learning from success (e.g., Edmondson, 2011; Magazzini et al., 2012), we know much less about how different modes of innovation process failure impact the learning response. In addition to the four learning responses presented in our typology, our modes of innovation failure can impact three other mechanisms associated with learning from failure (Dahlin et al., 2018). The first is the opportunity for learning that failures offer. The second is the motivation it gives to leaders and organizations to learn. The third is ensuring people have the appropriate attitudes and characteristics to learn from a mode of failure. 
In the case of failure modes, where failure anticipation is already high (e.g., excursive and hazardous failure modes), the motivation to learn from failure is more likely to occur and be positively influenced by managers. Further, in cases of high failure value (fortuitous failures, excursive failures), the value of it is highly evident and firms are more likely to decide to learn from it when the failure arises. However, the innovation managers and their teams must also possess the general ability to learn from it, which is not an easy task. In contrast to learning from innovation success, learning from failure usually involves a risky and emotionally stressful process (Dahlin et al., 2018; Sitkin, 1992). Learning from failure can be enhanced and influenced by establishing routines, feedback loops, checklists and guidelines. Our four learning response strategies and the innovation failure modes add to this knowledge by suggesting how innovation managers and their teams should react to different failure modes. Also, with response strategies in place, firms might be less likely to put failed innovations on the back burner, investing their resources in other innovation projects or simply stopping their innovation efforts (e.g., Eggers, 2012). 
Another broad implication of our typology for researchers and managers is that it provides a framework for a systems thinking analysis of innovation failures. For example, as failure modes arise and responses occur, it is possible to assess the events, patterns, underlying structures, and mental models linked to a failure mode (Monat and Gannon, 2015). This analysis involves tracking the failure-related events (e.g., task failures, outcome failures and responses) for a mode, determining the patterns of change in these events, identifying the process and organizational factors that influenced the patterns, and revealing the assumptions, beliefs and values that behind this failure reality. This sort of analysis is often referred to as the Iceberg Model as it emphasizes that what we see and experience (i.e., the events) when it comes to a mode of innovation failure can often be a small portion or tip of the iceberg. To better understand and capture value from a mode of failure, it is necessary to examine what is occurring below the surface (i.e., the underlying patterns, structures, and mental models) to get closer to discovering the real problem and identifying long-term, sustainable solutions.

Limitations
Like any study, ours has shortcomings, which can serve as starting points for future research. While we theoretically grounded and illustrated the ideas and dimensions in our process model and typology, we don’t empirically test them. This is fine, as our paper is a conceptual contribution, but it is also an inherent constraint of our work. Thus, future researchers could adapt and apply our ideas and propositions for empirical testing. Also, a common critique of process models is that they can, like any model, be a stage-based oversimplification of the real-world phenomenon (van de ven, 1992). Typologies also suffer from a similar critique (Snow and Ketchen, 2014). So although we had good reasons to use process theorizing (Cloutier and Langley, 2020), much like other influential process models for rapid new-product development (e.g., Cooper, 2021) and open innovation (Chesbrough et al., 2006; Chesbrough, 2003), the dimensions and concepts in our process model and typology need to be tested and evaluated in different innovation settings.
Also, our process theorizing is deliberately and appropriately linear. For our paper, focusing on and developing this established and useful linear process view of innovation failure makes sense. However, we recognize that there are also parallel, recursive, conjunctive styles of processing theorizing (Cloutier and Langley, 2020). These styles vary in the extent to which they conceptualize a process as cyclical, interactive or enmeshed. Similarly, process views of innovation can represent it as linear, recursive or chaotic (McCarthy et al., 2006). This means there are opportunities for future studies to explore the value of using different process theorizing styles to understand the nature and impact of innovation failure.
We used two video-ethnographic case studies (IDEO shopping cart and Nordstrom app development) to validate and illustrate our process model and typology. Consequently, applying our process model and typology to other innovation contexts is necessary to validate our proposed considerations further. For example, innovation processes involving customers (co-creation approaches) or multiple firms in a boundary-spanning innovation project (innovation ecosystem) might shift the value of failure and the possibility of anticipation. Future research should therefore apply our process and typology to different innovation projects to explore whether innovation failure is contingent on the type of innovation process. Also, we did not differentiate between the level of innovation being pursued (e.g., incremental versus radical innovations). Thus researchers could examine how the nature and impact of innovation failure vary when the innovations vary in magnitude and (dis)continuity.
Conclusion
The core premise of our paper is that responses to innovation failure will depend on the nature of the failure, where it occurs in the innovation process, and the extent to which firms anticipate and value failure. Ideas, theories, and propositions arising from this premise are defined, explained and exemplified by our process model, typology and illustrative case examples. We hope these contributions will encourage and guide future research on the diversity and impact of innovation failure.
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