[bookmark: _GoBack]Abstract
Conservation professionals need to know what has worked and what has not when designing, implementing, evaluating and refining conservation projects. Project failure reporting is an important, but largely unexploited, source of learning that capitalizes on the learning opportunity of failure provided through the experience of navigating research-implementation ‘spaces’.  Learning from others through reading available literature is one way to supplement learning gained through direct experience.  Learning vicariously is especially effective when presenting failure as opposed to success experiences.  We reviewed the peer-reviewed conservation science literature to identify the extent and characteristics of failed project reporting, focusing our analysis upon social dimensions as opposed to biological causes, which have been comparatively well addressed.  We quantified the degree to which articles reported activities commonly applied to learn from failure in business, medicine, the military and commercial aviation. These included activities for identifying, analyzing, correcting and sharing project failures.  We used qualitative thematic analysis to identify the social causes of project failure.  Reports of failed project experiences are rare and lack standardization. Human dimensions of project failure, such as stakeholder relationships, are more commonly reported than other causes of failure. The peer-reviewed literature has the potential to become a useful repository of lessons learned from failed projects. However, practical challenges such as identifying individuals’ cognitive biases, cultivating psychological safety in teams, mainstreaming systemic team learning behaviors, addressing varied leadership styles, and confronting fear of failure in organizational culture must be overcome if conservation professionals are to effectively navigate research-implementation ‘spaces’.
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1. Introduction

Conservation professionals operate in a highly dynamic, diverse, and complex world.  Contexts change, often unexpectedly, and so it is essential that individuals, teams, and organizations integrate information and knowledge from a wide variety of sources and respond in ways that facilitate learning how to effectively navigate research-implementation ‘spaces’ (Knight et al., 2006; Salafsky et al., 2002). Information about the range of factors impacting project success or failure can be obtained through direct experience, but these experiences can also be shared with others through oral or written communication. This vicarious learning can be an efficient complement to direct experience by allowing people to benefit from lessons learned across a wide range of others’ experiences in a short period of time, and is particularly effective in the case of vicariously shared failure reports due to the higher emotional impact (Bledow et al., 2017) and the higher value of the knowledge generated by failure compared to success (Sitkin, 1992).  Anecdotal evidence suggests project failures are common in conservation, however a number of studies lament the dearth of published project failures (Bottrill et al., 2011; Godet and Devictor, 2018; Sutherland et al., 2004).  Such failure experiences could, if systematically identified, analyzed, corrected, and shared, actively promote vicarious learning, and thereby improve individual and institutional knowledge, promote strategically targeted pragmatic research, and increase the likelihood of effectively navigating future research-implementation spaces (Denrell, 2003).
Although conservation professionals have primarily directed conservation actions using information from the natural sciences (Bennett et al., 2017), conservation is inherently a social endeavor (Leopold 1935 in Meine and Knight 1999; Soulé, 1985) and the human dimension is increasingly recognized as fundamental to achieving conservation outcomes (Bennett et al., 2017; Meine et al., 2006).  Conservation actions are ideally founded upon scientific evidence that synergistically integrates value-laden experiential, social and traditional knowledge (Toomey et al., 2017). Identifying both the biological and social dimensions of what works and what does not in conservation projects is essential for designing, implementing, monitoring, evaluating and refining effective conservation actions.  The increasing emphasis on systematically gathering and building an evidence base is a positive and foundational component of effective conservation. Reports of the outcomes of biological experiments are relatively common in the published literature (Mair et al., 2018; Sutherland et al., 2004), however project evaluations across the many phases of project implementation are rare (Bottrill et al., 2011).  Moving beyond biological considerations to ‘attend to the whole’ by understanding the social context (e.g., human, operational, political, economic) across multiple institutional scales, inclusive of local team and organizational dynamics, that affect project success and failure is essential for effective learning (Balme et al., 2014; Knight et al., 2008; Leopold 1935 in Meine and Knight, 1999; Stirzaker et al., 2011). 
[bookmark: _Hlk14222851]Despite the learning opportunity provided by systematically identifying, analyzing, correcting and sharing failure experiences, conservation professionals and researchers most commonly document and recommend the replication of actions perceived to have delivered successful outcomes. These recommendations from the conservation literature are problematic for several reasons (Game et al., 2014; Redford and Taber, 2000). Relying primarily on success as a guide for future actions can lead to overconfidence, oversampling errors, erroneous identification of causal factors, and reduced motivation to search for alternatives (Catalano et al., 2018).  Disciplines beyond conservation with longer histories of systematically managing failure, such as business, medicine, the military and commercial aviation, recognize the limitations inherent in relying on replicating best practices derived from success, and instead proactively implement activities that facilitate learning from failure (Cannon and Edmondson, 2005; Helmreich and Merritt, 2000).  These activities constitute an ‘error-related learning process’, and include explicit philosophies, systems and techniques for the identification, analysis, correction and sharing of failure experiences (Putz et al., 2012).  Systematic implementation of these learning-from-failure activities is a largely overlooked by conservation organizations (Bottrill et al., 2011; Redford et al., 2018; Redford and Taber, 2000). For example, the majority of adaptive management operational models make no explicit reference to philosophies, systems and techniques specifically implemented to learn from failure.  
The formal scientific literature is potentially an important vehicle for implementing learning-from-failure activities (Fuller et al., 2014; Redford and Taber, 2000) but is poorly structured and under-utilized, lacking the standardization common to other disciplines with decades of error-reporting experience (Davies and Delaney, 2017).  Realizing this potential in conservation begins with understanding, firstly, the extent to which learning-from-failure experiences have been reported in the peer-reviewed scientific literature, and secondly, how effectively these experiences represent the ‘identification, analysis, correction and sharing’ process deemed best-practice in other disciplines (see Putz et al., 2012 for a review). 
As a complement to the lessons generated (typically through reductionist) biological sciences (e.g., Sutherland et al. 2018), and to capitalize fully on the rich learning potential  rooted in the personal experiences of conservation professionals, we aimed to establish a benchmark for the peer-reviewed conservation literature that: 1) quantified the degree to which project successes versus failures were reported; 2) determined the structure and content of studies that described project failure; 3) identified the range of non-biological causes of reported project failures; and 4) provided direction on future research into approaches for learning from project failures. Ultimately, our goal is to increase the utility of the peer-reviewed conservation science literature to inform the learning practices of conservation professionals and organizations that promote effective navigation of research-implementation spaces. 

2. Methods

2.1 Search strategy

An understanding of current thinking and practices developed from literature known to the authors, and from our direct professional experience with failure, was used to generate a list of search terms. These in turn were applied by the lead author to identify articles reporting conservation project success and/or failure in peer-reviewed journals for the period 1970-2016. Literature used to generate the search terms was included in the analysis if it met the inclusion criteria, even if individual papers themselves did not appear in the search results (e.g., Beier 2007).  
We applied five Boolean search strings to the ISI Thompsons Web of Science Core Collection database and to Google Scholar, limiting our results to articles published in English.  The title, abstract, and keywords were included in each search.  Each search string began with the term “fail*”, “success*”, “best practice*”, “lesson*”, or “learn*”, and then included the combination of terms “conservation” AND (project* OR program* OR action* OR intervention* OR initiative* OR outcome* OR implement*). Google Scholar was used to source articles available to conservation professionals without access to paywall-protected databases, and the first 200 entries were reviewed for each search.  Data were stored and quantitatively analyzed in Microsoft Excel (2011).

2.2 Inclusion criteria

Reviewed articles met three inclusion criteria: 1) the author reported empirically on one or more conservation projects; 2) the author described perceived social causes of project outcomes; and 3) the project(s) were described as a success and/or failure. We focused upon the social dimensions of project failures reported in the peer-reviewed literature because: 1) the learning potential from failure is greater than success (Sitkin, 1992); 2) reports of failed projects were perceived as rare (e.g., Redford and Taber, 2000); 3) failures from biological causes appeared to be documented far more commonly than social causes (e.g., Sutherland et al., 2018); 4) sectors as diverse as business, medicine, the military and commercial aviation identify social factors as more pervasive than failures from other causes (Catalano et al., 2018); and 5) the peer-reviewed literature has potential to serve as a repository of lessons learned from failed conservation projects (Redford and Taber, 2000).
 Excluded articles included opinion pieces; literature and book reviews; introductions to special sections; and articles that made proposals or recommendations for future action without describing projects. Articles primarily presenting theoretical concepts, frameworks, or conceptual models; biological assessments of the effectiveness of interventions, tools, mechanisms or approaches; species assessments; threat assessments; development of indicators; development and/or testing of models; or genetic analyses were also excluded.    
A ‘project’ was defined as a ‘set of actions undertaken by a group of actors to achieve some defined end’ (Margoluis et al. 2009, p.139).  We adopted broad definitions to capture the variety of ways failures and successes are described, defining  ‘failure’ broadly as a conservation project that had a ‘lack of success’ or ‘a falling short’, and ‘success’ as a conservation project that achieved ‘a favorable or desired outcome’ as per the online Merriam-Webster Online Dictionary.  We determined if an article reported failure or success by reading the title and abstract and subjectively assessing whether the author described a project or component of a project that did not achieve its intended objective.  We excluded articles that primarily discussed success from full-text analysis, reporting successes only as a proportion of all articles sourced. Titles and abstracts were not always clear in defining failure, nor provided complete summaries of project outcomes in some cases. Euphemisms for failure may potentially have resulted in relevant articles not being captured by our search terms.  Given the complexity of the contexts authors reported on, the subjective character of many failure reports, and the absence of a structure for reporting failure experiences, we subjectively determined what constituted a project failure from reading the full text of each article. 

2.3 Thematic analysis

Once the final selection of failed project articles was identified, we recorded author, article, and failure reporting characteristics (Table 1). We then performed a qualitative thematic analysis of the entire text of each article using QSR NVivo 11 software (QSR International, 2014). Segments of text related to causes of project failure were identified and coded, and repeatedly sorted and grouped to arrive at “primary” and “secondary” themes.  This provided a systematic and transparent analysis of implicit or complex meanings in the examined material (Joffe, 2011).

3. Results

The five search strings returned 4,411 articles.  Of these, ‘success*’ returned 2904 articles, ‘fail*’ 852 articles, ‘learn*’ 583 articles, ‘lesson*’ 590 articles, and ‘best practice*’ 203 articles.  Individual results for each search string do not total to 4,411 because articles were captured in more than one search.  A total of 257 articles were excluded, being unrelated to conservation (e.g. urban planning, climate change resilience, environmental law). A further 3,209 articles did not report project outcomes (e.g. theoretical papers, genetic analyses, model development), and 665 were excluded for presenting only biological factors, leaving 221 articles reporting project success and 59 reporting failure (Table A1).

3.1 Article characteristics 

The 59 project failure articles reported on a total of 106 projects, with the majority (73%) reporting on only one project.  The studies were undertaken in 32 countries: the United States (14%), Tanzania (8%); Indonesia (7%); Madagascar and South Africa (6% each); and Australia, Canada, Mexico, Nepal, and the Philippines (4% each). All other countries represented 3% or fewer articles (Table A2).  The articles predominantly described projects in the terrestrial realm (78%), and marine (15%) and coastal and freshwater (3% each) realms less commonly. Topic areas included conservation and development projects (38%, including integrated conservation and development, community-based conservation, community-based natural resource management, and sustainable development; e.g. Kellert et al., 2000), terrestrial protected area management (15%; e.g. Hall et al., 2014), marine protected area management (15%; e.g. Katikiro, et al., 2015), species management (15%; e.g. Brook et al., 2014), and forest management (7%; e.g. Bissix & Rees, 2001). Remaining topic areas represented 3% or fewer articles (Table A3). 
Lead authors were predominantly affiliated with universities (71%), with NGOs and government agencies representing 8% and 7%, respectively.  Lead authors were primarily males (68%) from the United States (34%) or the United Kingdom (20%).  The highest number of articles reporting project failure was in 2014 (n=7).  Articles were published in 30 journals, mostly in Conservation Biology (12%), Environmental Conservation (10%), Biological Conservation (8%), Marine Policy (7%), and Society and Natural Resources (7%).  All other journals accounted for 5% or fewer articles (Table A4).
A small proportion of articles reported whether project participants, as opposed simply to authors, identified failure (17%), analyzed the failure (11%), corrected the failure (13%), or shared any information about the failure experience (9%) (per Putz et al., 2012).  Few authors explicitly stated the value of failure for learning (15%) or reported on projects in which they were directly involved (15%).  The majority of authors reporting their direct project experiences (63%) classified ‘personal experience’ as their primary source of data, with the remaining authors not stating how data were obtained.  Of the authors reporting other people’s projects, 78% reported methods of data collection, which included interviews with local stakeholders (22%), NGO staff involved in the project (18%) and government agency staff (13%); document analysis (18%) and participant observation (11%).  Interviews with private sector firms, questionnaires, and site visits (not otherwise described as interviews or participant observation) comprised the remaining methods. Twenty-two percent of authors reporting other people’s projects did not state how data were obtained.
The term ‘fail*’ was used at least once most authors (92%). The word ‘fail*’ was rarely used in the title (3%) or the keywords (2%), but was commonly used in abstracts (42%). Articles that did not include the term ‘fail*’ in the title, abstract, or keywords (53%), presented failure through a wide range of synonyms related to lack of success, deficiencies, and problems (Table 2).

3.2 Themes 

The article coding process produced five ‘Primary themes’ comprising fifteen ‘Secondary themes’ (Table 3). When conducting and reporting the results of thematic coding, it is important to note that the frequency of a theme does not indicate level of importance, simply the number of references identified by the coder (Cvitanovic et al., 2016).

3.2.1 Inter- and intra-personal dynamics

The most frequently mentioned cause of failure was ‘People’ (Table 3, Primary theme 1), which encompassed interactions between individuals as well as internal personal dynamics such as motivation, corruption, fairness, conflict, authority, or fear.  Within this Primary theme, authors most commonly described difficulties with stakeholders (Table 3, Theme 1a) such as conflict and a lack of coordination between multiple parties (Table 4, Quote 1a).  Also frequently mentioned were people’s experiences as contributors to project failure (e.g., as stakeholders, local residents, or project team members) (Table 3, Theme 1b).  Examples included the influence of corruption, the failure to learn from past experiences and the sense of ‘alienation through conservation’ derived from people’s past experiences with conservation organizations and the creation of an ‘us versus them’ mentality (Table 4, Quotes 1bi-biii).  Individual and group psychological dynamics were also frequently mentioned (Table 3, Theme 1b), such as the fear of failure or blame, a lack of trust between people, or risk aversion leading to negative impacts on decision-making ability (Table 4, Quote 1c).

3.2.2 Implementation actions, information flows, and funding

 Articles also frequently mentioned causes of failure directly related to implementing projects, grouped as the ‘Action’ Primary theme (Table 3, Primary theme 2).  These included activities related to project planning and management, the use of implementation tools (e.g., maps), enforcement, and the failure of projects to continue once external financial support ended.  Secondary ‘Action’ themes also included constraints, such as a lack of capacity or the avoidance of difficult actions (Table 4, Quotes 2a-dii).  
Many articles also discussed problems related to ‘Information’ (Table 3, Theme 3).  The failure of project participants to communicate their ideas effectively and the lack of effective feedback mechanisms were perceived as contributing to project failure (Table 4, Quotes 3a-b).  Additionally, articles frequently mentioned data collection issues, which were characterized variously as problems needing to be addressed to reduce uncertainty; excuses for delaying action; or as activities, such as collecting more data, that were ultimately futile in preventing failure (Table 4, Quotes 3ci-ciii).  
Also discussed were problems arising from ‘Funding’ (Table 3, Theme 4).  Funding was frequently noted as insufficient for planning and management activities, and for sustaining projects after the initial source of funding ended (Table 4, Quotes 4ai-aii).  There were also instances of funding being misallocated and misappropriated, and negative outcomes attributed to competition for funding between institutions (Table 4, Quotes 4b-c). Finally, ‘Economic and political’ causes of project failure were common (Table 3, Theme 5).  Often conservation projects suffered because of ‘an overriding imperative for production’ leading to the subordination of conservation goals to economic considerations and inadequate political protection (Table 4, Quotes 5a-b).  

4. Discussion 

4.1 Limited reporting of project failure

The potential for conservation professionals to learn vicariously from the peer-reviewed literature through the identification, analysis, correction and sharing of failure experiences is not being realized. Anecdotal evidence from our experience, such as from conference workshops and informal discussions, suggests project failure is common in conservation, perhaps even the norm. However, the number of published studies detailing project failures is small and has not substantially increased over time despite published exhortations to do so (Beier, 2007; Knight, 2006; Redford and Taber, 2000; Sutherland et al., 2004). This may reflect a perceived stigma or fear surrounding failure that discourages frank identification, analysis, correction and sharing of failure experiences (Bottrill et al., 2011), or a reluctance by journal editors to publish failure reports (Davies et al., 2014; Wamukota et al., 2012).  
We found that successful projects are reported almost four times more often than failures. This is consistent with other recent reviews that have found project failures published at far lower rates than successes (e.g., Giakoumi et al. 2018; Godet & Devictor 2018). This suggests a belief by authors and possibly journal editors that the path to increasingly effective conservation lies in the derivation of ‘best practices’ from perceived ‘success’ factors, despite the traps and limitations of this approach for effectively navigating research-implementation spaces (Catalano et al., 2018; Game et al., 2014; Sitkin, 1992). 
[bookmark: _Hlk15741495]A positive attitude towards failure significantly improves the ability of individuals and their teams to learn from it (Cannon and Edmondson, 2005; Politis and Gabrielsson, 2009). Although use of the word ‘failure’ has been decried as negative and unhelpful (Lamoreux et al., 2014), most authors do use the term. However, few authors make explicit statements that recognize the value of failure, which, if more commonly found in published literature, might contribute to reducing the stigma surrounding it. Adopting a ‘growth mindset’ (Dweck, 2006) reframes errors and mistakes as positive learning opportunities. This might, in turn, promote the cultural transformation towards valuing the learning opportunity presented by failure experiences so widely promoted in other disciplines. Disciplines that have developed explicit, structured processes for identification, analysis, correction and sharing of failure recognize that a prerequisite to coping effectively with it is recognizing and reframing negative emotions and countering the ‘name, blame and shame’ culture (except where clear violations have occurred) that may emerge from failure discussions (Cannon and Edmondson, 2005; Putz et al., 2012; Shepherd and Cardon, 2009). Conservation organizations and donors should promote such a culture, using existing techniques common in other sectors such as: failure reporting amnesties; training on managing cognitive biases, conducting reflective debriefing sessions, and creating psychologically safe teams; and establishing systems to encourage and even reward failure reporting.
The absence of articles documenting failure experiences may also be due to the challenge of producing published accounts of project outcomes. Data collection and documentation may be non-existent or inconsistent, and in the absence of incentives or adequate time, project reports may be undertaken months or years after the conclusion of a project, if at all (Sunderland et al., 2009). Even if the learning value of sharing a failure experience is recognized, people may weigh this against the risk of jeopardizing future funding and make a judgment in the interest of self-preservation (Bottrill et al., 2011; Davies et al., 2014; Game et al., 2014).  More generally, these challenges may be further compounded by the often lengthy process of publication in the peer-reviewed literature (Nguyen et al., 2015).
Additionally, authors reporting on the work of others are necessarily limited to what participants choose to document or share. Especially in the absence of psychological safety, failure experiences can be difficult to discuss and emotionally charged, potentially limiting the information that can be collected (Edmondson, 2012). Although examining lessons from a failure experience well after the conclusion of a project is clearly preferable to not doing so at all, these findings are most usefully extracted as lessons identified and documented regularly throughout a project lifespan (Schindler and Eppler, 2003). First-hand accounts by conservation professionals are preferable to second-hand accounts, meaning conservation is best served if individuals document their own failure experiences. 
The dearth of published failure reports means the sharing of lessons that could be vicariously learned and applied to future projects may be limited to sources such as oral accounts, unpublished internal documentation of organizations, or publicly available information that organizations are willing to share.  In the absence of an over-arching regulatory body in conservation which gathers data, analyses failures and drives correction of mistakes and errors, as is present in aviation (FAA 2002; Catalano et al. 2018), internal documentation requirements in may vary.  Sharing lessons across conservation organizations may be ad hoc, driven by individual egos and relationships or limited to a set of defined projects (authors’ unpublished data), and much like an individual’s decision to report project failure, subject to informal cost-benefit analyses across the conservation sector that does not favor the high perceived costs of information sharing (Schwartz et al., 2012). In extreme cases, conservation organizations may view themselves as competing for limited resources, potentially stymying lesson sharing (Chapin, 2004). 
Individual organizations may (or may not) facilitate the sharing of lessons by documenting and sharing lessons from specific projects, but an assessment of organizational learning structures was beyond the scope of our present study. It is an important topic for future research. Fundamentally, knowledge resides in individuals. If an employee leaves an organization and their knowledge departs with them without being stored in some way, the organization cannot be said to have learned (Schindler and Eppler, 2003; Wilson et al., 2007).  The culture of short-term contracts prevalent in many non-governmental organizations promotes high staff turnover which compromises the capacity to generate and sustain a learning organization (Buckingham and Külcür, 2017).  This can result in the unintentional replication of unsuccessful actions at the expense of time, financial resources, and public goodwill (Mace et al., 2000).
Improving conservation effectiveness depends upon learning from past mistakes, and while the peer-reviewed literature may not be the ideal repository (Sunderland et al., 2009), in the absence of a robust and widely used alternative it is currently the most readily available proxy for sector-wide institutional memory.  Several conservation journals specifically acknowledge the value that failure experiences provide by committing to publishing negative, unintended, or unexpected results in the peer-reviewed literature (e.g., Schwartz et al. 2018), however the absence of an appropriate database to store this information hinders these efforts. Leadership from the Conservation Measures Partnership or the Society for Conservation Biology (SCB), respectively through the Open Standards (CMP 2013) or the suite of SCB affiliated journals (https://conbio.org/publications) could guide the establishment of such a database. 

4.2 Diversity of authorship, contexts, and causes of failure

	Given the incentive in academia to publish articles and the high cost of publication, it is unsurprising our study found that most lead authors are affiliated with universities in developed countries (see also Sunderland et al. 2009). Unfortunately, if studies published by academics are typically the least relevant to those implementing conservation projects (Smith et al., 2009), any useful and actionable information contained in these articles is unlikely to reach those who could benefit most from it.  The limited interaction of stakeholders in this research-implementation ‘space’ (Toomey et al., 2017), which manifests in part as a majority of local people, practitioners and policy-makers not reading the peer-reviewed literature (e.g., Pullin et al., 2004) should serve as impetus for researchers to “lead by serving” (Beier, 2007) and collaborate formally and informally with local managers, planners, policy-makers and others (Knight et al., 2006; Sunderland et al., 2009).  
Unsurprisingly, our thematic analysis revealed that ‘People’, and in particular the Secondary theme ‘Relationships between stakeholders’, were the most frequently mentioned causal factors of failure. Achieving conservation goals is dependent upon understanding people’s values, experiences, and expectations as much as biological systems, and our result is consistent with previous work which finds social factors and stakeholder management playing a large role in project success and failure (e.g., Giakoumi et al., 2018; Redpath et al., 2013).  A project can be designed and implemented using the best available science and yet be completely derailed by the impact of the interactions between people (e.g., Beier, 2007; Knight, 2006).  Sharing experiences in navigating stakeholder conflicts, overcoming the impact of a community’s negative historical experience with conservation organizations, or managing a fear of failure or blame that hindered decision-making all represent useful opportunities for vicarious learning that could help others better navigate the research-implementation ‘space’. 
The frequency of failure causes related to ‘Action’ indicates the range of skills required to shepherd a project throughout its duration. Dealing with management challenges, working through capacity limitations, and recognizing the need to make difficult decisions all require persistence, flexibility, and leadership.  When considered in conjunction with the theme of ‘Information’, which includes the importance of clarity of communication and willingness to seek and share feedback and accept contradictory information, we find that conservation projects are often greatly impacted by factors that typically fall outside most conservation biology education programs (Jacobson, 1990). The skills required to gather, model, and make sense of biological data are substantially different to those required to navigate the wide range of ‘People’, ‘Action’, and ‘Information’ causes for failure found in our results, such as: navigating the impact of local corruption, motivating people to participate in an initiative, managing intractable stakeholder conflicts, enforcing ground-level management aims, working through the ‘us versus them’ mentality of a community with negative past experiences with conservation organizations, or dealing with paralysis resulting from unclear decision-making authority.  Our results confirm the long standing recognition that these skills are vital for conservation professionals (Jacobson, 1990) and echo calls for shifting towards training in facilitation and negotiation, problem-solving and integrating knowledge in order to function effectively in research-implementation ‘spaces’ (Toomey et al., 2017).
In reporting individual causal factors for failure reported in the literature, we do not imply that these are independent, nor that undertaking a causal analysis will result in a solution. Causes of failure are typically diverse and interacting, complex, and dynamic.  Many conservation challenges are intractable and may actually be exacerbated by conservation actions, and typically take years of ongoing effort towards often shifting objectives to produce incremental improvements, with many successes and failures along the way.  Failure can ultimately result from external forces such as economic drivers or political changes that are beyond the control of the project participants (Table 3, Theme 5). It can be frustrating to not find a solution to a problem, but the nature of ‘wicked’ conservation problems means that conservation professionals must learn to become comfortable with uncertainty.  
[bookmark: _Hlk15884934]Developing a strategy for managing failure requires valuing a process of continuous improvement in a world in which the achievement of ‘solutions’ may be ephemeral.  The need for long-term, ongoing management is underscored by the theme of ‘Funding’, which highlights problems related to a lack of sustainable financial resources following initial implementation. Rather than short-term funding contracts with renewal contingent on the delivery of immediately measurable outputs, donors may benefit from a shift to a different business model that takes a longer view focused on learning (Hodge and Adams, 2016). This promotes both a ‘safe-fail’ culture and adaptive course correction, because learning from failure at one stage may result in subsequent success (Redford and Taber, 2000).

4.3 How should failure be reported?

[bookmark: _Hlk14417442]	Projects did not typically apply systematic approaches to identify, analyze, correct and share failures and there was broad inconsistency in how failures were reported.  A small number of authors reported on their own failures in detail with the goal of helping their readers learn from their experiences. A substantially larger set of authors reported on the failures of other practitioners but did not report their data collection methods.  The absence of information on the methodologies and techniques applied is poor scientific practice because the basis upon which conclusions are drawn and recommendations made cannot be ascertained, the reliability of the report cannot be fairly judged, and potential biases cannot be illuminated (Roberts et al., 2006).  To provide the greatest utility to the reader, inconsistencies should be addressed through a systematic approach to reporting project failure.  Echoing calls for the adoption of empirical and systematic evaluations of conservation projects (Saterson et al., 2004; Wamukota et al., 2012), donors and journal editors should encourage authors to move beyond simply relating personal experiences towards capturing the failure experience in a way that produces actionable information for the reader.  Providing a description of a project experience that clearly identifies the failure and an analysis of why the failure occurred would ideally be reported after corrective action(s) were attempted and outcomes analyzed to maximize the opportunity for vicarious learning and the likelihood of success (Bledow et al., 2017).  
[bookmark: _Hlk14417458]Mainstreaming information into the hands of people who can use it is a perennial problem in conservation (Cvitanovic et al., 2014; Pierce et al., 2002; Pullin et al., 2004).  Data on why a project failed should be available to local managers, planners, policy-makers, researchers and others to reduce the chance of repeating previous mistakes (Knight et al., 2008; Redford and Taber, 2000; Sutherland et al., 2004). Documenting the learning that occurs as a result of project failure should be pursued with the same level of urgency as that which drives efforts to create a database of biological evidence (Curzon and Kontoleon, 2016; Sutherland et al., 2004). The perpetual focus on gathering data at the expense of understanding the social dimensions of conservation problems can reduce the effectiveness of projects, especially in contexts where too much data is gathered (e.g. Grantham et al., 2008) or where biological data is useless (e.g. in hotspots; Cowling et al. 2010). In order to ensure that project outcomes are systematically catalogued and accessible, structures should be put in place during pre-project planning that describe how learning will be captured and acted upon; specifically, how failures and errors will be identified, analyzed, corrected and shared. These practices are commonplace in other sectors and could include checklists; anonymous reporting protocols; regular structured debriefs; teamwork and leadership training on managing cognitive biases and creating psychological safety; short failure stories in internal magazines and newsletters; publishing research on how learning from failure takes place in conservation teams or organizations; or annual failure reports. These processes should be discussed openly and integrated into the project management cycle.
Ultimately, learning does not take place because a failure was identified and documented, but rather because these steps catalyzed the participative social process of reflection, investigation, sharing, and improvement (Macrae, 2016). This requires a systemic approach that goes beyond simply discussing the lessons learned from failure, and instead recognizes that the mindsets of people within an organization (how we view failure) and the institutional systems that organizations put in place (how we manage failure) both influence how effectively learning from failure will occur. Lessons must be operationalized in individuals’ day-to-day work practices, be embedded in team systems, and implicitly and explicitly be made part of an organizational culture that proactively promotes learning from failure. These systems and mindsets must be transparently adopted and modeled by the most senior of managers (Catalano et al., 2018; Edmondson et al., 2001; Nembhard and Edmondson, 2006). Conservation has yet to evolve to the point where reporting is widespread, but perhaps we can leapfrog medicine and avoid their fate of having a “strong culture of reporting but a poor culture of learning’” (Macrae 2016, p. 72). 

4.4 Opportunities for future research

[bookmark: _Hlk14417477]The many dimensions of individual, team, and organizational responses to project failure demand further research. Making the most of the vicarious opportunity of learning from failure experiences requires identification, analysis, correction and sharing information about them. An individual’s intention to engage in these behaviors may depend upon their attitude toward failure, the social norms present in their group, and/or the level of control they feel they have over whether they can implement those behaviors (Jimmieson et al., 2008).  
[bookmark: _Hlk15884959]There may be a link between the experience of a conservation professional and the willingness of that individual to respond positively to the information presented in a failure report (Walsh et al., 2015). Responses to project failure may also be influenced by an individual’s cognitive biases (McConnachie and Cowling, 2013), the way in which individuals are supported or discouraged by the level of psychological safety or team learning behaviors exhibited in their project teams (Catalano et al., 2018), the style of leadership under which they operate (Black et al., 2011), or the culture of the organization in which they work (Stirzaker et al., 2011). 
Our decision to limit our search to the peer-reviewed literature, while methodologically defensible, prevents us from accounting for project failure reporting that occurs within organizations, or publicly but outside the highly-organized and readily searchable academic literature databases.  Examining the extent to which individuals, teams and organizations implement internal learning from failure processes that include identification, analysis, correction and sharing practices, would be a fruitful area for future research.  
Finally, we recognize that our decision to limit our investigation to non-biological factors does not represent an exhaustive analysis of the causes of project failure in conservation.  This separation into biological and social dimensions, however, represents to us a fundamentally important distinction in what is accomplished by the analysis of failure. Examining the failure of an intervention in biological terms adds valuable information to the conservation evidence base. Focusing on the social dimensions makes a contribution to efforts to promote self-reflection, continuous improvement, and greater understanding of the psychological and social dynamics of both those who conduct, and those who are impacted by, conservation activities.

5. Conclusion

Professionals implementing conservation actions need to know what has worked and what has not worked in the past, and opportunities to vicariously learn from others’ experiences should be encouraged. But with biological research dominating the scientific literature, a general decline in the publication of the results of project implementation and monitoring (Mair et al., 2018), and a lack of systematic reporting (Curzon and Kontoleon, 2016; Wamukota et al., 2012), learning opportunities in the published conservation literature are limited. Reference has been made to the importance of publishing failure reports in conservation (Knight, 2006; Redford and Taber, 2000; Sunderland et al., 2009), and a number of studies note that failures occur but are rarely reported (Giakoumi et al., 2018; Godet and Devictor, 2018).  However, to our knowledge, this article represents a first attempt to understand the way that failure is reported, which has a direct consequence on our individual and collective ability to learn from failure experiences and incorporate valuable and hard won experiences into our institutional memory.  
[bookmark: _Hlk14417516]Reporting the results of project failure has many benefits.  It is the final step in the process of identifying, analyzing, correcting, and sharing failure. Sharing failure experiences through documenting and sharing project reports is a critical component both in vicarious learning and in promoting a ‘safe-fail’ culture in conservation (Bledow et al., 2017; Catalano et al., 2018; Redford and Taber, 2000). The continued pursuit of greater effectiveness in implementing conservation projects  and participating fully in integrating social knowledge into the research-implementation ‘space’ requires a practical engagement with these learning-from-failure processes, notably because the human dimensions of project failure, such as stakeholder interactions, are more common and more pervasive than those associated with other causes. The majority of articles that we analyzed did not include these elements, and thus are likely to be less effective at generating learning than they otherwise could be. This is obviously problematic, but also indicates that there are great opportunities for sharing learning experiences more effectively. 
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