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Abstract. To stay competitive, organizations set up boundary-spanning teams (BSTs) to 
learn from external partners. However, collaborating across boundaries is challenging and 
BSTs often face collaboration failure, defined as divergence from desired or expected collabo
ration goals. Given the costs associated with such failures, they usually evoke negative emo
tions which often lead to blaming the external partner and a collaboration breakdown, 
undermining joint learning from failure. This raises the question of how BSTs can learn from 
collaboration failure despite negative emotions. Our inductive study on drug discovery teams 
provides a silver lining: certain emotive-cognitive conditions can give rise to learning interac
tions that allow BSTs to either neutralize or transform their negative emotions into positive 
ones. Averting collaboration breakdown, these interactions allow BSTs to both create and inte
grate explicit knowledge after collaboration failure and change their collaboration dynamics 
in order to prevent failure in the future and improve their way of collaborating. Our study 
brings forward an emotive perspective on learning from collaboration failure and expands 
the literature on BSTs and emotions in groups. It further informs management practices on 
how to overcome negative emotions and beliefs so that BSTs sustain fruitful collaborations, 
enabling critical innovations such as treatments for diseases to be further developed.

Open Access Statement: This work is licensed under a Creative Commons Attribution 4.0 International 
License. You are free to copy, distribute, transmit and adapt this work, but you must attribute this work 
as “Organization Science. Copyright © 2025 The Author(s). https://doi.org/10.1287/orsc.2022.17186, 
used under a Creative Commons Attribution License: https://creativecommons.org/licenses/by/4.0/.” 
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Introduction
Boundary-spanning teams (BSTs)—teams within orga
nizations that span organizational boundaries by col
laborating with external partners1—are regularly 
deployed by organizations to facilitate learning and cre
ate new knowledge (Marrone 2010, Zuzul 2019, Sharma 
and Bansal 2020). BSTs may collaborate with external 
partners in the form of consortia to develop emerging 
technologies (e.g., Davis 2016) or research collabora
tions to create rigorous and relevant knowledge (e.g., 
Sharma and Bansal 2020). Indeed, numerous collabora
tions, for example, the one between AstraZeneca and 
their academic partners at the University of Oxford on 
the discovery of a COVID-19 vaccine, are instrumental 
to scientific progress. By providing access to knowledge, 
resources, and expertise beyond organizational bound
aries, BSTs help focal organizations learn from external 
partners and solve internal problems more effectively 
and efficiently (Lifshitz-Assaf 2018). However, despite 

many benefits of collaborating with external partners, 
BSTs also face challenges arising from differences in 
work processes and goals between external partners 
and the focal organization (Carlile 2004, Levina 2005, 
Levina and Vaast 2008, Bruneel et al. 2010, He et al. 
2021), or from internal resistance when attempting to 
integrate external ideas (Hannen et al. 2019, Grimm and 
Reinecke 2023). These challenges make collaboration 
failure—small and large divergences from expected col
laboration goals (Cannon and Edmondson 2001)—an 
integral part of BSTs’ reality. Such failures often bear 
significant costs, such as lost investments (Perkmann 
et al. 2011), relationship damage (He et al. 2021), or 
missed opportunities for innovation (Zuzul 2019).

When BSTs fail to reach their intended collaboration 
goals, such as missing project milestones in the expected 
timeframe because of misalignments in experimental 
work processes or legal standards, they usually respond 
to such failure with negative emotions (Levina 2005, 
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Lifshitz-Assaf 2018, Zuzul 2019). Driven by these nega
tive emotions,2 BST members may use external partners 
as “scapegoats” for the collaboration failure (e.g., Zuzul 
2019). Yet, blaming external partners for mistakes without 
striving to identify the root causes undermines joint learn
ing between the BSTs and their external partners. This 
allocation of blame is also problematic as BSTs rarely 
share an authority or hierarchical structure with their 
external partners that coordinates work processes and 
binds them together (Hardy et al. 2003, Levina and 
Orlikowski 2009, Majchrzak et al. 2015), making BSTs 
vulnerable to postfailure dissolution (Zuzul 2019). Al
though the existing BST literature has explored instances 
of failure and success in collaborations (Ancona and Cald
well 1992, Levina 2005, Lifshitz-Assaf 2018, Zuzul 2019), it 
offers limited insights into when and how BSTs can con
tinue to learn despite collaboration failure. Given the high 
costs of failed collaborations, understanding the condi
tions and mechanisms that enable BSTs to learn from fail
ure, despite negative emotions, is crucial. It is only when 
BSTs learn from collaboration failure and continue to 
collaborate that investments in collaborations can yield 
their intended results. This challenge motivates our re
search question: When and how do BSTs learn from collabora
tion failure despite negative emotions?

To this end, we conducted a longitudinal qualitative 
study focusing on the industry side of industry-academia 
collaborations by studying eight BSTs consisting of inter
nal scientists employed by a leading pharmaceutical 
company (“Pharmaco”) who collaborated with academic 
partners. All eight BSTs experienced collaboration fail
ures that were comparable in terms of magnitude. We 
closely followed their learning interactions—defined as 
activities to cocreate and integrate knowledge as well as 
to adapt collaboration dynamics3 across organizational 
boundaries—in response to such failure. Drawing on 
interviews, focus groups, and observations, we analyzed 
our data informed by a grounded theory approach 
(Strauss and Corbin 1998) and during the analysis pro
cess also explored the literature on emotions in groups to 
compare emerging findings (Barsade 2002, Metiu and 
Rothbard 2013, Barberá-Tomás et al. 2019). As predicted 
by the BST literature (Levina 2005, Zuzul 2019), in three 
of the eight BSTs, we found that shared negative emo
tions generated blaming behaviors that intensified nega
tive emotions, leading to a collaboration breakdown 
and hindering learning from collaboration failure. Con
versely, in five of the eight BSTs, we observed that a set 
of cognitive-emotive conditions (boundary beliefs— 
subjective constructions of boundaries around BSTs— 
and triggered negative emotions) shaped the directing of 
negative emotions and learning interactions, allowing 
BSTs to learn despite negative emotions. In the two BSTs 
that held exclusive boundary beliefs—perceptions that 
BST members were separated from the external partners 
by a boundary—BST members directed shared negative 

emotions to their external partners and engaged in what 
we term coopetitive learning interactions. BST members 
reflected on internal reasons for collaboration failure 
without external partners and developed a plan for how 
to prioritize internal interests. BST members then coher
ently justified the need for these external alignments in 
work processes to their external partners and made the 
external partners adapt their work processes. Through 
coopetitive learning interactions, BSTs shifted from ex
periencing shared negative emotions toward experienc
ing shared emotional ambivalence.4 BSTs experienced 
excitement from developing a solution that maximized 
internal interests and from expecting that the collabora
tion would be successful in the future, which allowed 
them to continue the collaboration. However, reflecting 
without the external partners left the BST in the dark 
about the external reasons for failure, which in turn rein
forced anxiety and hindered their ability to develop a 
richer understanding of the external partners’ work 
processes. In the three BSTs that held inclusive bound
ary beliefs—perceptions that there was no boundary 
between themselves and the external partners—BSTs 
directed shared negative emotions to the situation 
rather than blaming the external partners and engaged 
in collaborative learning interactions. As a consequence 
of reflecting with the external partners, justifying their 
new processes toward internal stakeholders beyond the 
BST, and finally adapting work processes both inter
nally and externally, shared negative emotions were 
transformed into positive ones. In doing so, these BSTs 
not only safeguarded explicit collaboration outcomes in 
the form of scientific knowledge but also acquired tacit 
knowledge5 on how to improve their ways of collabo
rating and avoid failure in the future.

Based on these findings, we extend the literature on 
BSTs by offering an emotive perspective on when and 
how BSTs learn from collaboration failure despite nega
tive emotions. Prior work suggested that negative emo
tions in collaborations harm learning and innovation 
(Levina 2005, Lifshitz-Assaf 2018) and can lead to break
down of collaborations (Zuzul 2019). Our theoretical 
model offers novel insights into collaborative and coope
titive learning through which shared negative emotions 
are either transformed into shared positive ones or neu
tralized, in the sense that negative emotions remain but 
are complemented by positive emotions. Shared negative 
emotions can be transformed into positive emotions 
when BSTs (a) hold inclusive boundary beliefs, (b) chan
nel their negative emotions around collaboration failure 
to the situation, and (c) engage in collaborative learning 
interactions. Shared negative emotions can be neutralized 
into ambivalent emotions when BSTs (a) hold exclusive 
boundary beliefs, (b) channel their negative emotions 
around collaboration failure to the external partners, and 
(c) engage in coopetitive learning interactions. In delin
eating these patterns, we show that the relationship 
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between negative emotions and learning interactions in 
BSTs is not always detrimental as previously theorized. 
Second, we map the emotional change process to speci
fic learning interactions and collaboration outcomes. We 
uncover a counterintuitive effect: all teams were able to 
secure some explicit knowledge in the form of patents or 
publications in response to collaboration failure and 
might appear successful based on these outcomes. How
ever, the three types of learning interactions differed sig
nificantly in the changes in collaboration dynamics. 
Such changes included an increased understanding of 
the internal and external reasons for collaboration failure, 
and improved awareness of the external partners’ work 
processes, as well as continuing the relationship with the 
external partners. Thus, our findings inform manage
ment practice by raising decision makers’ awareness 
that, along with the creation of explicit knowledge, it is 
vital to pay attention to how collaboration failure affects 
collaboration dynamics. Given that collaboration failures 
are often unavoidable in innovation teams that operate 
under high uncertainty, we derive strategies on how 
BSTs can overcome negative emotions, continue to pur
sue their goals, and improve their ability to collaborate.

Beyond contributing to the BST literature, we also 
extend the literature on emotions in groups (Barsade 
2002, Metiu and Rothbard 2013, Menges and Kilduff 2015, 
Barberá-Tomás et al. 2019). More precisely, our theorizing 
extends the existing literature on emotional ambivalence 
(Ashforth et al. 2014, Methot et al. 2017) in two significant 
ways. First, the majority of existing work on emotional 
ambivalence has focused on understanding the experi
ence of ambivalence at the individual (Fong 2006, Gabriel 
et al. 2022) or conceptual level (Rothman and Wiesenfeld 
2007, Ashforth et al. 2014, Rothman and Melwani 2017). 
We extend existing work by exploring ambivalence at the 
team level and shedding light on how it is intertwined 
with collaboration outcomes. Second, we uncover the role 
of discrete emotions in ambivalence: the combination of 
anxiety and excitement. Instead of the BST being para
lyzed by the emotional ambivalence it experiences, our 
findings suggest that the future orientation of anxiety and 
excitement versus the past orientation of other emotions 
such as regret or frustration in the BST likely puts the BST 
in a proactive state. It thus helps explain why combina
tions of specific emotions underpinning emotional ambiv
alence are beneficial or rather harmful for learning and 
collaboration outcomes.

Background Literature
As we explore when and how BSTs learn from collabo
ration failure despite negative emotions, we discuss the 
literature on BSTs and on emotions in groups.

Boundary-Spanning Teams
In order to learn and innovate, firms often set up 
boundary-spanning teams to access external knowledge 

and ideas across organizational boundaries (Marrone 
2010, Zuzul 2019, Sharma and Bansal 2020). This vibrant 
body of literature has provided substantial insights into 
team states and team learning interactions that enable 
BSTs to learn from external partners. Cognitive team 
states that facilitate learning across organizational 
boundaries include, for example, maintaining shared 
knowledge systems across both internal and external 
team members (Sharma and Bansal 2020) and psycho
logical safety (i.e., the belief that it is safe to speak up 
and share failures within teams) (Edmondson 1999, 
Faraj and Yan 2009). Emotional team states comprise the 
creation of a shared subordinate identity, defined as the 
emotional significance of belonging to a group (Dokko 
et al. 2014). Interactions that have been shown to foster 
learning in BSTs consist of drawing on tangible bound
ary objects such as PowerPoints or project plans to create 
a shared understanding (Levina and Vaast 2005), or 
extracting relevant information from external partners 
(Ancona and Caldwell 1992). Beyond that, engaging in 
boundary-dismantling work that focuses on reducing 
boundaries to enhance the integration of external ideas 
(Lifshitz-Assaf 2018), as well as identifying differences 
in interests, while simultaneously isolating a subset of 
aligned interests (O’Mahony and Bechky 2008), sup
ports learning from external partners.

Although collaborating with external partners offers 
great potential for joint learning across organizational 
boundaries, BSTs also face the risk of collaboration fail
ure when they fail to reach their collaboration goals and 
the integration of external ideas does not unfold as 
expected (Levina 2005, Davis 2016, Zuzul 2019). Prior 
work suggests that during such disruptive situations, 
internally oriented activities, such as “boundary 
buffering,” where a team closes itself off from the exter
nal environment, are key to protecting the functioning 
of the BST (Choi 2002, Faraj and Yan 2009). BSTs are 
particularly prone to collaboration failure because of 
their interests and priorities diverging from those of 
external partners (O’Mahony and Bechky 2008, Levina 
and Orlikowski 2009, Sharma and Bansal 2020, He et al. 
2021). Prior work shows that teams can experience 
strong negative emotions such as frustration or disap
pointment (Levina 2005, Lifshitz-Assaf 2018, Zuzul 
2019) when confronted with such collaboration failure. 
For instance, researchers showed that scientists at 
NASA, engaging in open innovation projects across 
organizational boundaries, experienced frustration 
around the conflicting approaches involved in the open 
innovation initiative because of legal and procurement 
processes that required extra work from the internal 
stakeholders (Lifshitz-Assaf 2018). Similarly, another 
study revealed that strategists collaborating with 
designers to develop a web-based application became 
frustrated with the designers not taking sufficient own
ership to create the website (Levina 2005). When failure 
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elicits these strong negative emotions, it creates ambi
guity regarding who is responsible for the collaboration 
failure. The most likely reaction is to attribute the cause 
for the collaboration failure and accompanying nega
tive emotions to the external partners. Such blaming 
behaviors can lead to a breakdown of collaborations 
(Zuzul 2019).

However, to the best of our knowledge, no study has 
shed light on how such negative emotions can be 
addressed to allow BSTs to continue with their colla
borations. If the responses to collaboration failure are 
purely blaming behaviors and collaboration break
down, then critical innovations arising from external 
collaborations, such as treatments for rare diseases or 
cancer, may be delayed or entirely overlooked. Thus, 
unpacking when and how BSTs can learn from collabo
ration failure despite negative emotions is both eco
nomically and socially significant. We next turn to the 
literature on emotions in groups to discuss the impact 
of negative emotions on learning and how negative 
emotions can be transformed into positive emotions in 
clearly bounded teams.

Emotions in Groups
When it comes to experiencing failure, organizational 
actors tend to feel fear, anger, frustration, sadness, or 
disappointment (Smollan and Singh 2022). The litera
ture on emotions in groups considers the impact of 
these negative emotions to be mainly harmful for learn
ing from failure (Cannon and Edmondson 2001, 2005; 
Shepherd et al. 2011; Dahl and Werr 2021). When facing 
failure, teams’ fear of losing status and being perceived 
as incompetent limits their openness to share and dis
cuss failures within their team (Cannon and Edmond
son 2001). Negative emotions in teams have further 
been shown to enhance the risk of conflict (De Dreu 
et al. 2001) and decrease team communication and com
mitment (Barsade 2002, Liu and Maitlis 2014). Further
more, negative emotions can block an individual’s 
ability to engage in collective sensemaking (Maitlis and 
Sonenshein 2010), paralyze the team’s ability to act 
(Frijda 1987), and evoke a tendency to blame others for 
their actions, all of which hinder adaptations (Shepherd 
et al. 2011). Additionally, negative emotions can drive 
team members apart (Toubiana and Zietsma 2017) and 
pose a risk to positive team states such as trust and 
team cohesion, which have been shown to be critical for 
team learning (Jehn et al. 2008, Liu and Maitlis 2014). 
These insights underscore the relevance of the research 
question: When and how do BSTs learn from collabora
tion failure despite negative emotions?

Prior work revealed conditions and activities that 
allow negative emotions in groups to be transformed 
into positive ones and for diverse opinions and world
views to be reconciled (Fan and Zietsma 2017, Slavova 
and Metiu 2022). To achieve this transformation, the 

literature suggests, for instance, a combination of verbal 
and visual work (Barberá-Tomás et al. 2019). A study 
on anti-plastic-pollution entrepreneurs revealed that 
they managed to transform the negative feelings of tar
get actors and motivate them to support their mission 
by connecting these negative feelings to a cause, 
increasing a sense of collective identity to fight plastic 
pollution, and connecting the target actors to the entre
preneurs themselves (Barberá-Tomás et al. 2019).

In this paper, we draw upon the literature on emo
tions in groups to interpret our findings. This com
pound literature offers a useful lens for explaining how 
negative emotions shape the way in which BSTs learn 
from collaboration failure for several reasons. First, 
instead of viewing emotions as removed or separate 
from cognition and team learning interactions, we con
sider them as closely tied to such collective processes 
(Emirbayer 1997, Gabriel and Griffiths 2002, Metiu and 
Rothbard 2013, Zietsma and Toubiana 2018, Farny et al. 
2019, Zietsma et al. 2019, Zhang et al. 2023). This view 
allows us to explore the link between the emotive- 
cognitive conditions and learning interactions under
pinning learning from collaboration failure. Second, 
given that shared boundaries toward outsiders are an 
important condition revealed in this literature for 
group emotions to benefit learning (Metiu and Roth
bard 2013), it enables us to explore the role of organiza
tional boundaries in learning from collaboration 
failure. Third, the literature on emotions in groups dis
cusses the role of emotional transformation processes 
(Barberá-Tomás et al. 2019) and thus helps us to unpack 
the transformation of negative emotions into positive 
emotions, which has been shown to foster continued 
action and is therefore critical for learning from collabo
ration failure.

However, these insights from the literature on emo
tions in groups cannot be directly transferred to BSTs. 
First, this literature assumes that groups have clear, 
shared boundaries toward outsiders and a shared focus 
of attention is sustained (Metiu and Rothbard 2013). 
Yet, BSTs may perceive boundaries toward external 
partners differently. Hence, future work is needed on 
how a mutual focus of attention, which is relevant for 
learning, is sustained. Second, prior work suggests that 
negative emotions can only have positive impacts on 
internal group states if such emotions target the out
group (Mackie et al. 2000, Barberá-Tomás et al. 2019). 
However, BSTs depend on external partners for the 
cocreation of knowledge, which means that aggression 
aimed at the outgroup (i.e., the external partners) likely 
impairs learning across organizational boundaries. 
Given that BSTs may vary in their understanding of 
team boundaries, and that accusations aimed at 
external partners will likely harm collaborations, prior 
work fails to explain when and how BSTs can learn 
despite experiencing negative emotions elicited by 
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collaboration failure. As the literature on BSTs shows 
that negative emotions occur frequently around collab
oration failure where BSTs diverge from their intended 
goals (e.g., Levina 2005, Lifshitz-Assaf 2018, Zuzul 
2019), understanding when and how BSTs can recover 
from collaboration failure and learn despite these nega
tive emotions is key.

Methods
We adopted a longitudinal and inductive qualitative 
design to explore when and how BSTs within a large 
pharmaceutical company (Pharmaco) learn from col
laboration failure despite negative emotions. To ensure 
compliance with ethical standards, we received ethical 
approval for the study from both Pharmaco and our 
university’s ethics committee. Through the third 
author’s contacts with the company, we obtained access 
to the company as a research site. The first author was 
granted full access to the data, and experienced no con
straints during interviews, observations, or collection 
of documents. The first author spent 65 days on site 
over the course of two years. Our data came from multi
ple sources: focus groups, interviews, documents, and 
observations at two Pharmaco locations (United States 
and Switzerland) (see Table 1).

Given the dearth of studies on our research question, 
and in order to explore the lived realities of our infor
mants, we relied on an approach informed by grounded 
theory to collect and analyze the data (Strauss and Cor
bin 1998, Suddaby 2006). The comparative and iterative 
nature of grounded theory allowed us to explore varia
tions across BSTs and to follow insights that emerged 
during the data collection and analysis process. At the 
beginning of the study, we focused on understanding 
how BSTs learn from external partners. During the data 
collection process, the prominent role of collaboration 
failure and negative emotions came to the fore. Thus, as 
our data collection proceeded, we started to compare 
our emerging findings to existing literature on emotions 
in groups.

Research Setting
Pharmaco is one of the top 10 global pharmaceutical 
companies measured by revenue. At the time of data 
collection, the company had more than 200 BSTs collab
orating with external academics aimed at creating and 
integrating new knowledge for internal initiatives vis- 
à-vis the early stages of drug development (“drug dis
covery”). In these early stages, the goal is to identify 
new drugs to cure, treat, or prevent diseases. The focus 
is on detecting naturally occurring cellular or molecular 
structures, referred to as “targets,” that are associated 
with a certain disease state in humans. To identify 
and validate these targets, deep expertise in biology, 
biochemistry, technology, and chemistry is required 

(Hughes et al. 2011). Successfully developing a new 
drug takes on average 12 to 15 years and may cost in 
the range of US$1 to US$2 billion (Réda et al. 2020). We 
studied how BSTs in drug discovery learn from collabo
ration failure in external collaborations for two key rea
sons. First, these drug discovery efforts constantly face 
unexpected challenges, and scientists’ tasks are both 
complex and uncertain, making them prone to failure 
(He et al. 2021). Second, drug discovery is a collabora
tive process where drug discovery teams bear signifi
cant responsibility for how they coordinate their work, 
and team dynamics can carry major consequences 
(Ben-Menahem et al. 2016).

In line with prior work on BSTs, all BSTs were 
employed by the same institution (Marrone et al. 2007, 
Faraj and Yan 2009). Our data collection was thus 
focused on members from Pharmaco and not their 
external partners. This was critical to create a compa
rable organizational context to disentangle the under
lying conditions and interactions in learning from 
collaboration failure in BSTs. Pharmaco members 
were integrating knowledge into the same organiza
tional context, thereby helping to exclude alternative 
explanations at the organizational level. In contrast, 
the external partners collaborating with Pharmaco 
were located at different universities, each of which 
presented unique work contexts, making it difficult to 
compare their learning interactions. Focusing on Phar
maco’s side of the collaboration further enabled us to 
study Pharmaco members working at the interface of 
internal and external organizational boundaries and 
to explore internally and externally oriented interac
tions. Conversely, when an academic institution colla
borates with Pharmaco, it is typical for the entire 
academic laboratory to be involved, leaving little need 
for additional knowledge integration into the internal 
organization.

Data Collection
We followed a theoretical sampling strategy where 
insights derived from the collected data guided our 
subsequent data collection decisions (choice of inter
view questions and sampling of BSTs) (Strauss and 
Corbin 1998). In parallel, we familiarized ourselves 
with relevant existing literature (Strauss and Corbin 
1998, Suddaby 2006). We collected data in the following 
three phases.

Phase 1: Focus Groups. Between July 2018 and Janu
ary 2019, the first and second authors conducted focus 
groups with four BSTs from Pharmaco (N � 15 partici
pants) to gain an overview of their external collabora
tions. To be able to compare the BSTs, we selected those 
that had recently completed collaborations with exter
nal partners (not more than one-and-a-half years prior), 
and which consisted of at least five members. We asked 
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the BST about their collaboration goals, relationships 
with the external partners, scientific findings, and how 
they shared and applied the knowledge internally.

Phase 2: Interviews. From March to May 2019, the first 
author conducted 11 interviews (30–75 minutes) with 
Pharmaco BST members participating in ongoing (N �
5) and completed (N � 6) external collaborations to fur
ther shed light on BST learning interactions. Interviews 
were chosen over focus groups to minimize the risk of 
group dynamics preventing study participants from 
sharing relevant information or the risk of participants 
lacking the requisite time to speak up. We selected BST 
members (a) who had at least two additional members 
working with them (to be able to discuss interactions at 
the team level) and (b) whose projects had not ended 
before 2015 (to ensure that they could recall their 
experiences). Next, we increased variance by selecting 
BSTs that differed along dimensions that have been 
shown to influence learning: team size (Ancona and 
Caldwell 1992, van der Vegt and Bunderson 2005) and 
disease areas (Booth et al. 2003).

During the interviews, the first author again asked 
the same questions as in the focus groups. Additionally, 
she asked about the development of the collaboration 
over time and the interviewees’ recommendations 
regarding which meetings she should observe and 
whom she should talk to. As suggested by some inter
viewees, she also talked to other internal stakeholders 
outside the BSTs who supported BSTs with their exper
tise (e.g., specialists) or resources (e.g., senior man
agers) (N � 5).

Phase 3: Observations, Interviews, and Document Col
lection. From July 2019 to March 2020, the first author 
proceeded to follow eight teams over time to capture 
the temporal flow of learning interactions (Langley 
1999, Cloutier and Langley 2020). She observed meet
ings, conducted interviews, and collected documents 
pertinent to the eight BSTs. These BSTs consisted of 
between 3 and 10 Pharmaco scientists with varied spe
cializations (e.g., biochemistry, biology, chemistry, and 
technology) and company positions (e.g., directors, 
team members, and associates). The selection of BSTs 
was based on both emergent criteria from phases 1 and 
2 and theory around factors that have been shown to 
influence learning across organizational boundaries. 
First, we again sampled BSTs that focused on different 
disease areas, as clinical success tends to vary among 
them (Booth et al. 2003). Second, we included BSTs 
with a range of levels of prior experience of working 
with academic partners, because having more estab
lished routines of working together may lead BSTs to 
learn differently than those with less experience (Bru
neel et al. 2010, Gardner et al. 2012). Third, only BSTs 
working with external collaborators for longer than one 

year were included, as shorter collaborations were usu
ally limited to information exchange and lacked the 
goal of joint learning (see Table 1). For most of the BSTs, 
the same members worked together throughout the 
entire collaboration. In one case, a BST member left the 
company (BST6).

Observations. The first author observed meetings 
between BSTs and the external partners at least once for 
every team except for BST7. For BSTs 1, 6, and 8, she 
also observed internal team meetings that aimed at 
reflecting about their collaboration with the external 
partners and discussing next steps. Through these 
observations, the prominent role of collaboration fail
ure and negative emotions came to the fore.

Interviews. For all eight BSTs, the first author inter
viewed at least one BST member before observing 
meetings. Later these interviews turned out to be criti
cal to establish a prefailure baseline of collaboration 
experience (T0). She asked questions similar to those 
asked during the interviews in phase 2. For each of 
these BSTs, at least two BST members were interviewed 
three times, shortly after the BST met with the external 
partners and following collaboration failure (T1), and 
then again one and three months later after the BST had 
engaged in the learning interactions (T2). In total, she 
conducted 61 interviews with 22 interviewees. To cap
ture a broad range of experiences, the interviewees 
within the same BST differed in their roles, experiences, 
and functional backgrounds.

During these interviews, she asked BST members for 
their general lessons from the meeting that she had 
observed, and how they had shared and applied them. 
She further asked BST members to describe specific 
incidents that had prevented them from reaching col
laboration goals and from sharing or applying their 
knowledge internally. When she asked about these 
challenges at T1, BST members shared at least one col
laboration failure that was discussed at the observed 
meetings with the external partners. During this time, 
she again found that collaboration failure was promi
nent and triggered negative emotions. To explore this 
finding further (Locke et al. 2008), the first author then 
probed into why the interviewees believed this incident 
had occurred, how the BST had reacted to the collabora
tion failure, and what actions the BST had planned to 
overcome it. In the interviews during T2, the first 
author again probed into these incidents, asking what 
had happened since the last meeting, including actions 
that had been taken.

To facilitate the study of each BST’s emotions, beliefs, 
and experiences, the first author drew upon a visual 
elicitation technique (Ray and Smith 2012). To obtain 
richer and more nuanced descriptions of BST members’ 
experiences, she asked them to select cards from a set of 
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75 metaphorical images (Weidenmann and Weiden
mann 2013). These cards were developed to capture a 
variety of visuals, ranging from nature displays to 
human interactions, animals, and street signs. Prior 
studies show that images can serve as vivid visual 
metaphors that trigger deep reflections. This method 
was instrumental in accessing deep insights into inter
viewees’ experiences, including their emotions and 
beliefs (van Maanen 1997; Clarke and Holt 2010; Corne
lissen et al. 2011, 2012). During the interviews, the first 
author used the entire deck of 75 cards (see examples in 
Table 2), allowing interviewees to choose one or more 
cards which they felt most suitably expressed their 
experience in the situation under discussion. She 
focused on interviewees’ verbal statements about the 
triggered emotions, thoughts, and experiences, rather 
than analyzing the contents of the selected cards. She 
followed prior work by asking interviewees to explain 
their choice of cards, how their chosen cards were 
similar or different, and whether another image not 
found in the card set would have better illustrated 
their experience (Coulter et al. 2001, Clarke and Holt 
2010). Interestingly, BST members from the same 
team often chose the same card, suggesting that they 
had similar experiences.

Document Collection. Throughout the study, the first 
author collected documents related to external colla
borations including email conversations, publications, 
and meeting agendas. The documents enabled contex
tualization and triangulation of the findings from the 
interviews, focus groups, and observations.

Data Analysis
Our data analysis was focused on developing a theory 
grounded in evidence (Strauss and Corbin 1998). As we 
continually moved back and forth between our data 
and the two main literature streams that motivated our 
work (i.e., BSTs and emotions in groups), we developed 
an analytical structure that focused on BSTs’ emotions, 
cognitions (beliefs), learning interactions around collab
oration failure, and collaboration outcomes. The inter
views and observations were the primary source for the 
analysis, which we triangulated across different BST 
members’ descriptions of the same collaboration fail
ure, and across the different time points, and by com
paring the insights with the information captured in the 
collected documents. Data analysis began during the 
data collection as we became familiar with the data. To 
avoid the risk of our research team “going native” and 
becoming overly immersed (Gioia et al. 2013), the first 
author went into the field to collect the data, and had 
the leading role in developing the codes and the theo
retical model. The other two authors maintained obser
vational distance, provided feedback on the emerging 
codes and theoretical insights, and challenged the 

suggestions from the first author throughout the data 
analysis process. After each interview, focus group, 
and observation, we recorded key insights. In addition, 
the interviews and focus group sessions were tran
scribed. We also wrote memos about each BST’s goals, 
the trajectory of the collaboration project, and any sur
prising aspects.

Overall, the data analysis process proceeded in four 
steps and in parallel to our data collection. Even though 
we present the four steps in a linear manner, the process 
was highly iterative. In a first step, we labeled the tran
scripts with codes that were close to informants’ termi
nology, and categorized around 8,000 text segments 
using the qualitative data analysis program ATLAS.ti 
(2022). Throughout the open coding, we met regularly 
to discuss the theoretical insights and the labels 
assigned to the codes. These discussions were funda
mental to sharpen the emergent insights and to develop 
intuitive names for the codes. Given our interest in how 
BSTs learn from collaboration failure despite negative 
emotions, the coding focused on the collaboration fail
ures that BSTs reported, the different emotions that 
team members expressed in the response to collabora
tion failure, and the learning interactions they engaged 
in after collaboration failure.

The collaboration failures we observed did not repre
sent complete breakdowns of collaboration but rather 
divergences from desired or expected collaboration 
goals. For the collaboration failures we observed, BSTs 
deviated from reaching their collaboration goals and 
collectively interpreted the failures as disrupting the 
flow of actions. The divergence was coded according to 
differences identified between the stated collaboration 
goals in the prefailure interviews or the collaboration 
agreements (T0) and reported collaboration failures at 
T1. The collective interpretation was coded based on 
multiple BST members stating that the collaboration 
failure was disruptive. In all BSTs, we witnessed at least 
one collaboration failure during the data collection 
phase: misalignment of working steps that blocked (a) 
creating patents and publishing (BSTs 1, 4, 7), (b) con
ducting experiments (BSTs 2, 3, 5, 8), or (c) developing 
or applying new external technologies (BSTs 6, 7).

Emotions in response to collaboration failure were 
coded according to the emotions expressed by BSTs. 
Following prior qualitative research on emotions in 
groups (Walsh and Bartunek 2011, Liu and Maitlis 
2014), we coded individual emotional responses at dif
ferent time points: prior to the collaboration failure 
occurring (T0), shortly after it occurred (T1), and one 
month and several months later (T2) based on the cir
cumplex model that enabled fine-grained differentia
tion (Russell 1980). We included the following 
emotions: anxiety, anger, frustration, depression, mis
ery, tiredness, astonishment, delight, excitement, feel
ing at ease, calmness, and contentment. We later added 
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hope, as several informants expressed this emotion. 
Given the benefits of relying on informants’ reflections 
on their responses to events (Fineman 1993, Maitlis 
and Ozcelik 2004, Vuori and Huy 2015), we focused on 
informants’ statements, complementing these with 
nonverbal and verbal expressions of BST members’ 

emotions from our observational field notes. In 
line with prior work (Vuori and Huy 2015), we labeled 
emotions as shared when multiple informants 
expressed having experienced a similar emotion 
and/or shared with us that colleagues expressed the 
same emotions.

Table 2. (Color online) Examples of Selected Metaphorical Cards Related to Collaboration Failure

Metaphorical card chosen by interviewees Verbal explanation of the card by interviewees

“For me, it’s competition … . [T]he first thing is to win the race. Who’s first is … first.” 
(BST4, T2)

“The snail is a happy snail because it is outside of its house. So, he glides across and is 
very happy. He will inevitably move slowly, but he will move ahead … . [A]lthough 
we are moving slowly, it’s kind of interesting.” (BST4, T2)

“The snail would be good because it’s frustratingly slow.” (BST3, T2)

“You are poking [your finger] in someone’s eye, so it’s uncomfortable. It’s not what 
you’re supposed to do. You’re defeating the purpose of the collaboration … . The 
point for me is this illustration of no longer working in sync but rather working 
antagonistically.” (BST4, T2)

“And it [the inventory] isn’t nearly as organized as we would have thought … . Really, 
it’s been messier than I would have liked it to be. Much messier. I really would have 
liked it to be better.” (BST2, T1)

“I like the idea of fighting against the wind. Everyone … kind of fighting against the 
trouble we face, the difficulties. This kind of feeling.” (BST2, T1)

“Because in teamwork we all have to be responsible. So, if we succeed, we all have to 
succeed together and if we fail, we all fail together … . It should be everyone’s 
success or everyone’s fault.” (BST2, T1)

“This is just to express the hope, hope for a time when we will be able to work again 
on the project.” (BST2, T2)

“We have to work hand-in-hand.” (BST2, T1)

Source. Pictures: copyright Sonia Weidenmann.
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For the learning interactions, we began with six dif
ferent learning interactions (reconstructing, aligning, 
reflecting, sharing, relating, justifying). We discovered 
that similarities emerged between the learning interac
tions, which were subsequently merged into three 
broader categories: reflecting upon reasons for collabo
ration failure, adapting work processes, and justifying 
the need for adaptations. In all these learning interac
tions, we consistently coded who was involved in the 
interactions (external partners, BST members, or other 
internal stakeholders) to capture whether internal, 
external, or both boundaries were crossed.

In the course of our open coding, we further realized 
that BST members differed in how they subjectively 
constructed the team boundaries. We revealed three 
distinct boundary beliefs among BST members. Figure 1
provides a visualization of the three beliefs.

In a second step, we used Excel tables to transform 
data into findings (Cloutier and Ravasi 2021) and to care
fully compare the learning interactions in which the eight 
BSTs engaged in response to collaboration failure. In this 
phase, we looked for patterns and grouped together BSTs 
who engaged in similar learning interactions in response 
to collaboration failure. Initially, we distinguished among 
four learning pathways. Again, comparing the BSTs’ 
learning interactions across each pathway and discussing 
them among our author team, we noticed that one path
way called “targeted learning” resembled another path
way called “collaborative learning.” Thus, the eight BSTs 
were ultimately grouped into three types of learning 
interactions: collaborative, coopetitive, and conflictual.

In a third step, we focused on understanding the con
ditions that gave rise to the different learning interac
tion pathways. To this end, we compared the different 

Figure 1. Illustration of Three Different Boundary Beliefs 
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cognitive-emotive conditions (boundary beliefs and 
shared negative emotions) across the eight BSTs. We 
found that inclusive boundary beliefs were associated 
with collaborative learning interactions and exclusive 
ones with coopetitive and conflictual learning interac
tions. Through this process, we further realized vari
ance across the three pathways regarding the target at 
which the BST was directing their shared negative emo
tions: the situation, the external partner, or other BST 
members. In this phase, the author team compared 
emergent concepts and patterns around boundary 
beliefs, the target of the negative emotions, and learning 
interactions to the existing literatures on BSTs, learning 
from failure, and emotions in groups. The author team 
concluded that the existing literature offered limited 
understanding of how the transformation of emotions 
over time was interwoven with learning interactions 
and collaboration outcomes. We started to develop an 
empirical model which was constantly refined. For 
example, we iterated on whether boundary beliefs 
were precursors to shared emotions, or whether these 
cognitive-emotive conditions became salient at the 
same time, ultimately settling for the latter.

In a fourth step, we zoomed in on understanding the 
emotion transformation process and how it was linked 
to learning interactions and collaboration outcomes. 
For each BST, we compared the emotions that BSTs 
experienced at T1 and T2 and coded the collaboration 
outcomes at T2. Such collaboration outcomes included 
both explicit knowledge, such as patents or publica
tions, as well as collaboration dynamics that concerned 
changes in how the BST collaborated with their external 
partners. The collaboration dynamics included (a) 
BSTs’ increased understanding of the (internal/exter
nal) reasons behind collaboration failure, (b) BSTs’ 
increased awareness of partners’ work processes to 
avoid collaboration failure in the future, and (c) the con
tinuation versus discontinuation of the collaboration.

To increase the credibility of our analysis, we held dis
cussions (N � 42) about our codes and theoretical insights 
with two contact persons at Pharmaco, allowing them to 
verify whether these were plausible based on their experi
ences of external collaborations (Miles and Huberman 
2014). These individuals did not participate in the study 
and, importantly, to avoid introducing unwanted bias, 
agreed not to share the insights discussed with any inter
viewees. Furthermore, we discussed our insights with a 
larger group of Pharmaco informants during a sympo
sium at one of the company’s R&D sites in August 2021. 
An overview of the entire coding scheme, including defi
nitions and examples, can be found in Table 3.

Findings
In this section, we describe how the eight BSTs engaged 
in different types of learning interactions in response to 

collaboration failure. We found that in all eight BSTs, 
collaboration failure triggered boundary beliefs and 
shared negative emotions which we term as cognitive- 
emotive conditions. Together, these cognitive-emotive 
conditions shaped the directing of negative emotions in 
response to collaboration failure to either other internal 
BST members, external partners, or the situation. The 
directing of negative emotions gave rise to distinct 
learning interactions from collaboration failure: conflic
tual, coopetitive, and collaborative, which in turn either 
intensified, neutralized, or transformed negative emo
tions into positive ones, and evoked different collabora
tion outcomes (explicit knowledge and changes in 
collaboration dynamics). To illustrate how shared emo
tions evolved over time, we draw on data from three 
time points: prefailure (T0), during failure (T1), and 
postfailure after the team had engaged in specific learn
ing interactions (T2). Throughout this section, we draw 
on BSTs 1, 2, and 4, each of which provided the most 
vivid examples of the three types of learning interac
tions. However, for inductively developing our theoret
ical model, we draw on insights from all BSTs (see 
Tables 1 and 3).

Conflictual Learning Interactions
Drawing on BST4, we illustrate the cognitive-emotive 
conditions that gave rise to conflictual learning interac
tions in response to collaboration failure. We observed 
similar learning interactions in BST5, which failed to 
align experimental steps, and in BST6, which failed to 
apply an external technology. Prior to the failure, BST4 
typically experienced positive emotions. For example, 
two months prior to the failure, a biochemist described 
the collaboration as “very productive!” and shared his 
excitement as “I think that’s simply fantastic” (inter
view, BST4, biochemist, T0).

Collaboration Failure. BST4 aimed at developing 
chemical probes related to epigenetics. During a meet
ing where BST4 met with the external partners, a find
ing developed by BST4 was rejected because the 
external partners had generated the same results in par
allel. The problem was that only either the probe code
veloped by Pharmaco and the external partners or the 
one developed by the external partners alone could be 
submitted for publication. At the meeting with the 
external partners, six academics from different univer
sities were present, yet only one Pharmaco chemist 
was. The meeting followed a strict agenda. As captured 
by our field notes: “The external academic spoke in a 
firm voice. Between presentations she did not leave any 
room for questions” (observation, BST4, meeting with 
external partners, T1). After all the scientists had pre
sented their work, they voted on whether to accept the 
jointly developed probe for publication, without much 
discussion. With four scientists voting against, one 
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Table 3. Overview of Coding Scheme

Third-order codes Second-order codes First-order codes Definition Examples

Cognitive-emotive 
conditions

Emotions Anxiety • Feeling anxious, 
doubtful, and 
concerned 

• “They [external partners] might do this 
wrong from our perspective … , the 
[compound] library is not working, and I 
think this is something we want to prevent, 
this is one thing we are concerned about.” 
(BST3, interview) 

Anger • Feeling angry • “That drove all of us a little bit nuts.” (BST5, 
focus group) 

Frustration • Feeling frustrated • “The snail [card] would be good because it 
[the screening] is frustratingly slow.” (BST3, 
interview, biochemist) 

Misery • Feeling miserable • “We screwed up twice technically in the 
laboratory on two things that I don’t think 
we should have done … . It’s painful.” 
(BST5, interview) 

Hope • Feeling hopeful that 
something positive is 
about to happen 

• “There are hopefully findings that we can 
discover looking more in-depth into the data 
and this is exactly where we stand now.” 
(BST7, focus group) 

Excitement • Feeling energetic and 
enthusiastic 

• “Certainly, it’s refreshing, rejuvenating.” 
(BST3, interview) 

Directing of 
emotions

Situation • Attributing causes of 
negative emotions 
around collaboration 
failure to the 
situation 

• “They [external partners] are totally honest 
… he [external academic] told us openly 
that the first-generation device that they 
were having a lot of troubles to reproduce. 
This is typical, when you invent something 
new.” (BST7, interview) 

External partners • Attributing causes of 
negative emotions 
around collaboration 
failure to the 
external partners 

• “You don’t know how they [external 
partners] came to this experiment … I’m 
only seeing the animal hurt or suffering 
here.” (BST8, interview) 

Internal BST 
members

• Attributing causes of 
negative emotions 
around collaboration 
failure to other 
internal BST 
members 

• “[Name of BST member] started the 
experiments and this validation asset clearly 
didn’t work because he put the sensitizer in 
too high. So, we have to repeat it anyway. 
There’s no question about that. That’s in the 
hands of the individual users on the day 
doing the experiments.” (BST5, interview) 

Boundary beliefs Exclusive internal 
boundary beliefs

• BST members 
perceive that they 
are separated by an 
internal boundary 
from other internal 
BST members; two 
subgroups 

• “Operational excellence is tracking, 
controlling just what they [other BST 
members] are doing … . This is their core 
business. So, you have to deal with different 
cultures, mindsets, expectations, everything, 
because they [other BST members] are 
different.” (BST8, interview) 

Exclusive external 
boundary beliefs

• BST members 
perceive that they 
are separated from 
the external partners 
by a boundary; two 
subgroups 

• “And the [name of academic laboratory] 
laboratory is not an extended working bench 
of Pharmaco either … they have their own 
ideas, own intentions.” (BST8, interview) 

Inclusive boundary 
beliefs

• BST members do not 
perceive a boundary 
between themselves 
and the external 
partners; one entity 

• “We are all sitting more or less all in the 
same boat … , we are having to work 
together, and we have a similar goal.” 
(BST5, interview) 

Learning 
interactions

Conflictual BST members 
mutually 
blaming each 
other and 
reflecting with 

• BST members blame 
each other and 
reflect neither on 
internal nor on 
external reasons for 

• “I wasn’t given the correct handover … 
[from other BST] member so I was missing 
files and had to scramble to get them and 
run the data analysis where it’s like ok, we 
see all these things. I didn’t have the right 
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Table 3. (Continued) 

Third-order codes Second-order codes First-order codes Definition Examples

neither external 
partners nor 
internal 
stakeholders

failure. BST members 
avoid posing 
questions, 
challenging others, 
deriving next steps, 
or reflecting upon 
what went wrong 
across boundaries 

set up; it cost me 24 hours and [created] 
frustration.” (BST5, interview) 
• “In reality, I think, people here just don’t sit 

down enough and think enough about what 
they are doing.” (BST5, interview) 

BST engaging in 
divergent actions 
(some team 
members 
adapting across 
external and 
internal 
boundaries but 
others sticking to 
predefined 
plans)

• Part of BST develops 
an internal solution 
on how to adapt 
external work 
processes to avoid 
collaboration failure 
in the future 

• “BST asks internal stakeholders for 
additional resources to redo screenings and 
explains value of redoing them for greater 
success of collaboration project.” (BST5, 
observation) 
• “I persuaded the fast laboratory team to 

redo the experiment.” (BST5, interview) 
• Part of BST sticks to 

predefined plan 
independent of 
collaboration failure 

• “In contrast, other BST members are not 
willing to redo screenings, and some 
dropped out of collaborations.” (BST5, 
observation) 

External partners 
adapting work 
processes in a 
delayed or 
inconsistent 
manner because 
of incoherent 
communication

• External partners 
adapting work 
processes in a 
delayed or 
inconsistent manner 

• “The clock’s ticking … and then the [name 
of external partner] themselves have to 
source the compounds and do the 
experiments. So, they are now doing the 
experiments on the patient cell lines. … .” 
(BST5, interview) 

Coopetitive BST reflecting on 
external causes 
of collaboration 
failure with 
internal 
stakeholders 
only

• BST sets up internal 
reflection meetings 
where BST discusses 
external reasons for 
failure together with 
internal 
stakeholders, and 
makes a plan for 
how external 
partners should 
adapt their work 
processes 

• “BST begins reflection meeting with internal 
stakeholder so that they can discuss reasons 
for failure.” (BST8, observation) 
• “Then, after the meeting [with the external 

partners], we sat together internally, and we 
discussed further things which should not 
be discussed during the [next] meeting with 
the external partner.” (BST8, interview) 
• “Shortly after collaboration failure, BST 

developed a plan internally on how external 
members should redo experiments according 
to Pharmaco standards and interests.” 
(BST8, observation) 

BST justifying need 
for change in 
actions toward 
external partners

• BST justifies need for 
adaptations in 
external work 
interactions with 
their external 
partners 

• “BST convinced academics to change the 
experimental set-up and share the results 
with them.” (BST8, observation) 
• “We discussed internally [regarding how to 

improve the set-up of the experiments] and 
then afterward with [external partners]. 
Now we are waiting for the results from 
[name of external academic].” (BST8, 
interview) 

External partners 
adapt external 
work processes

• External partners 
adapt work 
processes based on 
the solution 
internally developed 
by BST members 

• “I’m curious how this went further, these 
additional experiments we wanted [external 
academic] to perform” (BST8, interview) 

Collaborative BST reflecting on 
causes of 
collaboration 
failure together 
with external 
partners

• BST meets with 
external partners to 
discuss internal and 
external causes of 
collaboration failure 

• “BST members meet with external partners 
to learn about their experience and find 
explanations for why half of internal 
experiments with external technology 
failed.” (BST7, observation) 
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Table 3. (Continued) 

Third-order codes Second-order codes First-order codes Definition Examples

• “The results are interesting but for her it’s 
also a struggle. Half the experiments work, 
the other half doesn’t … . We discussed this 
with the collaborators and what they think 
and how we should go forward.” (BST7, 
interview) 

BST justifying 
actions to 
internal 
stakeholders

• BST internally justifies 
need for external and 
internal adaptations, 
explains slow 
progress due to 
collaboration failure, 
and emphasizes 
future value to 
maintain their buy-in 

• “BST members invested major resources to 
convince other internal stakeholders to 
invest additional resources and grant 
academics access to an extended library into 
failed experiments.” (BST3, observation) 
• “BST convinces other internal stakeholders 

to expand the screens and provide 
academics access to extended library.” 
(BST3, observation) 

BST adapting work 
processes 
together with 
external partners

• Both BST and external 
partner adapt work 
processes to avoid 
collaboration failure 
in future 

• “Both sides improve and optimize 
technology based on learnings from failed 
experiments so that it can be scaled.” (BST7, 
observation) 
• “We told them [external partner] honestly 

what needs to be improved in order to 
commercialize the product … and internally 
we have done a lot of optimizations as 
well.” (BST7, interview) 

Collaboration 
outcomes

Explicit knowledge 
created

Patents and 
publications

• Creation of patents 
and publications 

• “It’s quite novel, we were published in 
[name of scientific journal] and the reviews 
were super positive.” (BST7, focus group) 

Reaching scientific 
milestones

• Applying external 
samples, 
experimental 
approaches, or 
technologies 
internally 

• “They [external partners] did a confirmation 
at limited concentrations … I think the 
assays definitely are functioning and 
reliable.” (BST3, interview) 

Changes in 
collaboration 

dynamics

Understanding 
internal reasons 
why 
collaboration 
failure occurred, 
yet not exploring 
external reasons

• In-depth knowledge 
around the internal 
reasons why the 
collaboration failure 
occurred, but not 
seeking input from 
external partners 

• “We just meet there [internally] … what 
would be the next steps to solve this. To fix 
this issue or have good results.” (BST8, 
interview) 

Understanding of 
internal and 
external reasons 
why 
collaboration 
failure occurred

• In-depth knowledge 
around both the 
internal and external 
reasons why the 
collaboration failure 
occurred 

• “I mean it’s not always a hard layer or 
hardwired data transfer that makes learning. 
It’s being sensitized or being made aware 
about loose ends … . And small animal 
fixation is absolutely critical.” (BST8, 
interview) 

Increased 
understanding of 
work processes 
of external 
partners to avoid 
failure

• In-depth knowledge 
on the work 
processes and 
conditions of 
external partners to 
prevent future 
failure 

• “This is a key learning for them [other 
internal BST members]: it’s not a product 
delivery collaboration; it’s a data delivery 
collaboration. That data could be used for 
internal projects or for products we develop 
internally. So, they [other internal BST 
members] become less focused on their 
flowchart thinking, they [other internal BST 
members] recognize the value of being 
more open, thinking more modular [like 
external partners] than linear.” (BST8, 
interview) 
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scientist in favor, and one abstaining, the outcome 
benefited the external partners’ side. As a BST4 member 
explained on the same day as their probe was rejected: 
“[This was] a probe they produced in secrecy, we didn’t 
know we were competing against their probe!” (inter
view, BST4, chemist, T1).

Shared Negative Emotions in Response to Collabora
tion Failure. In response to BST4 failing to publish a 
finding in which they had invested substantial 
resources, BST4 members reacted with shared negative 
emotions. The chemist from BST4 expressed anger and 
frustration when he learned that the external partners 
were simultaneously developing the same drug candi
date: “[It] left such a bad taste in my mouth” (interview, 
BST4, chemist, T1). He expressed his negative emotions 
during the meeting between BST4 and the external 
partners: “The chemist’s face is flushed. He says in a 
very monotonous voice, which is different from his 
usual energetic tone, ‘all points are well-taken, but you 
[external partners] are using different comparisons. 
One should be clear about the requirements for the 
future. It is disappointing from our perspective; we 
invested a lot in this’” (observation, BST4, meeting with 
external partners, T1). Another BST4 member, a bio
chemist who had worked closely with the external part
ners to develop the drug candidate, reacted more 
composedly yet still voiced his discontent about the 
incident: “I think that what they [external partners] did 
was not the best … ” (interview, BST4, biochemist, T1).

Boundary Beliefs Made Salient Through Collaboration 
Failure. Within BST4, team members held different 
boundary beliefs. Some held an exclusive internal 
boundary belief whereas others held an exclusive exter
nal boundary belief (see Figure 1). An exclusive internal 
boundary belief means that BST members perceived 
that they were separated by an internal boundary 
that divided internal BST members from each other. 
For example, the biochemist from BST4 who held an 
exclusive internal boundary belief stated: “With the 

collaboration, I see internal competition. That’s the 
most difficult thing” (interview, BST4, biochemist, T1). 
When describing his experience of working in BST4, 
the biochemist chose the metaphorical card of a horse 
race, suggesting that each rider was seeking to win the 
game on their own, mirroring his perception that there 
were two internal subgroups competing with one 
another within the BST. He explained: “We are very 
easily able to kill [off] collaborations internally because 
of this internal fighting” (interview, BST4, biochemist, 
T1). Other BST4 members held an exclusive external 
boundary belief, which means that BST members per
ceived that they were separated from the external part
ners by a boundary that created two subgroups and 
that these subgroups were in direct competition. For 
example, a chemist from BST4 stated: “We’ve been in 
direct competition [with the external partners]. That 
has been a detriment to both parties” (interview, BST4, 
chemist, T1). In BST4, collaboration failure made these 
divergent boundary beliefs more salient and triggered 
an internal divide.

Directing of Shared Negative Emotions. In response to 
collaboration failure, the combination of negative emo
tions (e.g., anger and frustration) and divergent bound
ary beliefs led BST4 members to direct their negative 
emotions toward different targets. Those members of 
BST4 who held an exclusive internal boundary belief 
directed their negative emotions around collaboration 
failure to other internal BST members. For example, a 
biochemist who held such a belief directed his negative 
emotions toward another internal BST4 member, as he 
was frustrated by his colleague’s emotions: “I will talk 
to him, but maybe after he’s cooled down for a few 
days. He is too emotional and not rational … ” (inter
view, BST4, biochemist, T1). In contrast, a member of 
BST4 who held an exclusive external boundary belief 
blamed the external partners for developing the same 
chemical probe in parallel, directing his negative emo
tions to them: “I think the bigger issue here is not that 
the compound, the structure is similar. I think the bigger 

Table 3. (Continued) 

Third-order codes Second-order codes First-order codes Definition Examples

Continuation of 
relationship 
postfailure

• Continuing the 
collaboration after 
collaboration failure 
to continue the 
inflow of external 
knowledge 

• “Well, what came out was that we continue, 
we have a second part in the project now.” 
(BST7, interview) 

Discontinuation of 
relationship 
postfailure

• End of collaboration 
after collaboration 
failure, blocking the 
inflow of external 
knowledge 

• “Then it [the collaboration] was stopped.” 
(BST6, interview) 
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issue is why did we end up in a situation where we’re 
competing against our collaborator?” and “It left a sour 
tone for me, … they cannot or should not do this with 
partners, that’s stupid!” (interview, BST4, chemist, T1).

Conflictual Learning Interactions. Under the above- 
described cognitive-emotive condition (i.e., negative 
emotions and exclusive internal/external boundary 
beliefs), BST4 engaged in what we term conflictual 
learning interactions. Conflictual learning includes (1) 
BST members mutually blaming each other or the exter
nal partners instead of reflecting on causes for collabo
ration failure; (2) BST members engaging in divergent 
actions, with some BST members sticking to predefined 
plans whereas others push for adaptations, leading to 
incoherent justification for adaptations across BST 
members toward external partners; and (3) external 
partners adapting their work processes in response to 
the incoherent justification in an inconsistent or delayed 
manner.

In the case of BST4, a chemist first wrote an email to 
the external partners in which he blamed them and 
then asked them to change their decision and accept the 
codeveloped probe. This chemist told us: “I basically 
contacted [name of external partner], who is the leader 
of the whole project at the [name of external institution] 
and I had a conversation with her. I told her we are 
very dissatisfied with this situation … . We were essen
tially in direct competition with you guys … and she 
totally agreed with that. That was four days after the 
meeting that you observed. … She was very sorry … 
and then she raised it at the board meeting” (interview, 
BST4, chemist, T1). He explained that trust toward the 
external partners could not be reestablished: “And 
while they [external partners] try to fix it, the trust is 
broken. And in these kinds of collaborations if the trust 
breaks, it’s game over” (interview, BST4, chemist, T1). 
He then justified the need for these external adaptations 
to external partners. The chemist reflected that he had 
not aligned his actions with any other BST4 members: 
“I actually didn’t consult anybody internally” (inter
view, BST4, chemist, T1).

Under conflictual learning interactions, actions were 
not aligned across BST members. In contrast to the che
mist’s actions, other members stuck to predefined 
plans. They did not advocate for the need to adapt 
work processes in response to collaboration failure and 
told the academics that they accepted their approach. 
As a biochemist commented a month after the collabo
ration failure had occurred: “In these situations, you 
might be completely unhappy, and you could kill them 
all, but it doesn’t help. You have to accept it” (inter
view, BST4, biochemist, T1). Eventually, the external 
partners still agreed to change their decision and accept 
Pharmaco’s probe for publication.

Negative Emotions Intensifying and Reinforcing 
Exclusive Boundary Beliefs. After having engaged in 
these learning interactions, BST4 members still felt mis
erable three months after the collaboration failure had 
occurred. The chemist explained: “We got the outcome 
that we wanted but it still leaves me with a bitter taste. I 
think that’s the sad thing … I really wish they [the 
external partners] hadn’t done that” (interview, BST4, 
chemist, T2). As a result of the conflictual learning inter
actions, not only were negative emotions reinforced, 
but also the exclusive boundary beliefs. When describ
ing his experience shortly after the collaboration failure, 
a BST4 member who held an exclusive external bound
ary belief selected a metaphorical card suggesting BST4 
members and their external partners were pointing fin
gers at each other. As he explained: “You are poking 
[your finger] in someone’s eye, so it’s uncomfortable. 
It’s not what you’re supposed to do. You’re defeating 
the purpose of the collaboration … . The point for me is 
this illustration of no longer working in sync but rather 
working antagonistically” (interview, BST4, chemist, 
T2). Similarly, the biochemist who held an exclusive 
internal boundary belief told us: “For me the key thing 
is the gardens or silos. They [internal colleagues] fight 
for themselves and not for the full picture. Maybe a few 
years back I hadn’t realized but I think it’s still going 
like that … sometimes it’s good if you understand it 
… but it’s also more frustrating” (interview, BST4, bio
chemist, T2).

Collaboration Outcomes: Explicit Knowledge After 
Collaboration Failure. As the external partners finally 
accepted Pharmaco’s probe for publication, scientific 
knowledge was safeguarded. As a member shared: 
“Finally, the Pharmaco chemical probe was approved” 
(interview, BST4, biochemist, T2).

Collaboration Outcomes: Changes in Collaboration 
Dynamics. The conflictual learning interactions 
resulted in BST4 members lacking a shared under
standing not only of why the collaboration failure 
occurred, but also of the external partners’ work pro
cesses, both of which would be critical to avoid collabo
ration failure in the future. Because part of BST4 
perceived that the external partners had secretly cre
ated a competitive situation, they refused to continue 
the collaboration. As one BST4 member stated: “We are 
finished with the project” (interview, BST4, chemist, 
T2). Cessation of the collaboration hindered BST4 from 
continuing to learn from the external partners. For 
example, BST4 was no longer involved in ongoing dis
cussions with the external partners about future trends 
in drug discovery, which are crucial to inform key deci
sions in internal experiments. As one BST4 member 
explained: “It’s difficult to really nail what the benefit 
is, but it’s all these little things … which new target 
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classes others are working on, what are other new 
directions also in terms of techniques … because they 
[external partners] really get around and are always 
cutting edge in these fields. … They always get a good 
feeling of what’s important … we don’t … see what 
others are doing” (interview, BST4, biochemist, T2).

Coopetitive Learning Interactions
Next, drawing on our study of BST1, we illustrate the 
cognitive-emotive conditions triggered through collab
oration failure that gave rise to coopetitive learning 
interactions. We observed similar learning interactions 
in BST8, where the team faced collaboration failure 
caused by misalignments in experimental steps. Two 
months prior to the collaboration failure, we observed a 
meeting between six members from BST1 and six of 
their external partners. During the meeting, the 
expressed emotions were generally positive. As cap
tured by our field notes: “Participants are joking and 
laughing with each other. People are smiling” (observa
tion, BST1, meeting with external partners, T0). A few 
days after this meeting, we interviewed one of the lea
ders of BST1, who noted that the team was generally 
enthusiastic about the collaboration: “From the get-go 
there was quite a bit of enthusiasm” (interview, BST1, 
biochemist, T0).

Collaboration Failure. BST1’s goal was to internally 
accelerate the discovery of new medicine to treat infec
tious diseases and cancer. To ensure the potential com
mercial success of the drug, BST1 wanted to control the 
process of publishing any patent or paper. However, 
BST1 discovered that the external partners had filed a 
patent and published the results without informing 
them. A Pharmaco lawyer summarized the collabora
tion failure: “They [external partners] wanted to file a 
lot earlier than we wanted” (observation, BST1, internal 
meeting, T2). Similarly, as a biochemist shared with us 
on the same day that the collaboration failure came to 
the fore: “Some of the stories are clearly of academic 
interest, but we do not think there is anything patent
able here yet” (interview, BST1, biochemist, T1).

Shared Negative Emotions in Response to Collabora
tion Failure. When BST1 discovered that the external 
partners had already filed a patent and published the 
insights, the result was shared frustration and anxiety. 
Many members started to question the credibility of the 
findings. When they met internally right after the col
laboration failure occurred, the chemist expressed anxi
ety: “I feel like, there is something slightly fishy here” 
(interview, BST1, chemist, T1). Instead of expressing 
their negative emotions during the meeting with the 
external partners when they learned about the collabo
ration failure, BST members suppressed these emo
tions. However, the growing frustration remained 

visible among many BST members. As captured in our 
field notes: “The mood is more tense. When the external 
partners present their findings, BST1 members frown” 
(observation, BST1, meeting with external partners, 
T1). During an internal meeting, BST1 openly 
expressed their shared negative emotions: “[Name of 
BST member] says in a low voice with a frown: ‘We 
were all unhappy about how they [external partners] 
handled the filing situation.’ The other BST members 
are nodding. [Name of other BST member] also frowns 
and sighs heavily” (observation, BST1, internal meet
ing, T1).

Boundary Beliefs Made Salient Through Collaboration 
Failure. BSTs with an exclusive external boundary 
belief perceived the collaboration team (BST and exter
nal partners) as consisting of two subgroups divided by 
a boundary (see Figure 1). This belief became salient to 
BST1 members when they faced collaboration failure. 
The following statement by a biochemist from BST1 
illustrates this exclusive external boundary belief: “It’s 
always a little bit of a point of tension that for academia, 
big pharma will always move slowly, and for big 
pharma, academia always moves a little hush-hush” 
(interview, BST1, biochemist, T1). This salient exclusive 
boundary belief also became apparent in the meetings 
following the collaboration failure. For example, during 
an internal meeting, a biologist emphasized the differ
ences between the external partners and Pharmaco: 
“There is a difference between academia and industry, 
it is important for us to not put the really confidential 
stuff in” (observation, BST1, internal meeting, T1).

Directing of Shared Negative Emotions. Based on the 
belief of a division between BST members and the 
external partners, BST1 directed their shared negative 
emotions around the collaboration failure toward the 
external partners. For instance, a BST1 member com
plained that the external partners had sent them a fully 
drafted patent file, leaving them no time to review it: 
“That certainly wasn’t ideal [lowered and monoto
nous voice]. These documents [around patents] are 
hundreds of pages long, so it’s not something that you 
can easily try to revise and restructure” (interview, 
BST1, biochemist, T1). One chemist from BST1 elabo
rated that the pressure the external partners had 
placed on them to react to the patent filing created 
annoyance because of its timing during the winter hol
idays: “[W]hoever in the patent team had to be writing 
this thing between December 20th and January 11th 
might have also been annoyed. … ” (interview, BST1, 
chemist, T2).

Coopetitive Learning Interactions. Coopetitive learn
ing consists of (1) BST members (without external part
ners) reflecting on internal reasons for collaboration 
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failure and developing a plan for how to prioritize 
internal interests through adapting work processes on 
the external partners’ side; (2) BST members coherently 
justifying the need for these external alignments in 
work processes to the external partners; and (3), as a 
result of steps 1 and 2, the external partners finally 
adapting their work processes. First, instead of reaching 
out to the external partners to discuss matters around 
the patent and publication, BST1 decided to set up a 
meeting to internally reflect on the collaboration failure: 
“Essentially, we felt the meeting was necessary because 
some of the experiences that we had lately were unfor
tunate in terms of getting everyone on the same page” 
(interview, BST1, biochemist, T1).

This internal reflection allowed BST1 to develop an 
internal plan for aligning external work processes. One 
BST1 member explained: “That’s something that has 
come out of these discussions. There are certain differ
ences between [name of external partner] and Phar
maco in terms of how to deal with that particular topic. 
And I think that’s why, going forward, … [there] will 
be … more Pharmaco IP [intellectual property] folks 
involved in the discussion. Just to make sure that 
there’s … a discussion ahead of time before the filing 
happens” (interview, BST1, biochemist, T2). BST1 
shared the internally developed solution with the exter
nal partners on how to adapt the external work pro
cesses. Finally, BST1 convinced the external partners to 
always discuss intellectual property aspects at the 
beginning of future meetings. As one biochemist 
explained three months after the failure occurred: 
“Now we always have a standing point; the first thing 
we talk about in each meeting is [whether] anything IP 
related needs to be discussed” (interview, BST1, bio
chemist, T2). BST1 further requested that the external 
partners always send any potential publication through 
the internal review system and that Pharmaco authors 
be added to the publication.

Neutralizing Shared Negative Emotions and Reinfor
cing Exclusive External Boundary Beliefs. Because 
BST1 had engaged in coopetitive learning interactions, 
shared negative feelings in response to the collabora
tion failure were neutralized, as negative emotions 
were complemented by positive ones. BST1 members 
felt ambivalent: simultaneously anxious and excited. 
On the one hand, by internally reflecting on the causes 
of failure, BST1 distanced themselves from the external 
partners and failed to gain an understanding of why 
the failure had occurred on the external partners’ side. 
This uncertainty increased shared anxiety. One month 
after the collaboration failure, the chemist, for example, 
continued to express the BST’s shared anxiety that the 
findings might not be credible: “Still, nobody thinks it’s 
true” (interview, BST1, chemist, T2). Three months after 
the failure, the chemist reemphasized this shared 

anxiety: “I think people are more concerned about 
whether the compound. … [I]s it working in a way 
that our collaborator thinks it’s working. I think there is 
starting to be a bit more doubt about that” (interview, 
BST1, chemist, T2). Similarly, the biochemist commen
ted that skepticism about the findings remained: “Is it 
an absolutely watertight story? I am probably still not 
convinced” (interview, BST1, biochemist, T2).

On the other hand, developing an internal plan for 
aligning external work processes triggered shared 
excitement. As one BST1 member commented: “Now 
we have our own system. And now we’re actually kind 
of excited” (interview, BST1, chemist, T2). Another 
member commented that “most of the time, [the collab
oration] is really energizing” (interview, BST1, bio
chemist, T2). The regaining of positive emotions in the 
form of excitement was also apparent during their 
meeting with the external partners one month after the 
collaboration failure, where the mood was more 
relaxed: “BST1 members make jokes. The mood is bet
ter than last time when they only discussed the publica
tion and patent” (observation, BST1, meeting with 
external partners, T2). After BST1 members had devel
oped the internal solution, one BST1 member shared 
with us her perception that there would always be a 
divide between them and the external partners: “But 
there are fundamental disconnects in priorities. … I 
think there’s always going to be tension around that” 
(interview, BST1, chemist, T2). She also told us that the 
perceived divide made her more skeptical about 
knowledge created by the external partners: “I feel the 
need to be more skeptical about all the controls there. 
Should we think about alternative explanations for this 
finding? Maybe I should take the same attitude for 
internal projects, but I obviously don’t” (interview, 
BST1, chemist, T2). This exclusive boundary belief also 
became apparent in the internal meetings following col
laboration failure. BST1 agreed to be more strategic to 
ensure that they safeguarded their own interests 
around patenting from now on.

Collaboration Outcomes: Explicit Knowledge After 
Collaboration Failure. Similar to BST4, BST1 was able 
to safeguard explicit knowledge. BST1 established the 
solution of always discussing intellectual property at 
the outset of each meeting with the external partners to 
protect knowledge. BST1 further added coauthors to 
the manuscript and patent. As a member of BST1 
explained the capturing of scientific knowledge as an 
outcome of the learning activities: “So, what happened 
was that we added some data from our side and one of 
our team members is a coauthor of that patent because 
he helped design the molecules and how to flush out 
the chemical space around the hit” (interview, BST1, 
chemist, T2).
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Collaboration Outcomes: Changes in Collaboration 
Dynamics. In contrast to BST4, BST1 was also able to 
improve their ability to collaborate by discussing the 
internal reasons why the collaboration failure occurred, 
and by developing an internal solution to the collabora
tion failure. However, because BST1 members did not 
invite the external partners to join them in collectively 
reflecting on their experiences, BST1 members lacked 
an understanding of the collaboration failure causes on 
the external side. BST1 further failed to obtain contex
tual details from the academic side around the publica
tion and work processes around the experiments, 
increasing the risk that collaboration failure could reoc
cur in the future and that external knowledge could not 
be applied internally. A BST1 member expressed that 
they could not internally replicate findings that were 
included in the academics’ publication, because they 
lacked understanding of the external partners’ work 
processes: “We don’t know why we are seeing differ
ences … . We’ve tried this and that, but sometimes they 
mentioned things that didn’t work … . [T]hen maybe 
asking them more questions about what didn’t work 
would have been good to get a sense of how easy it is 
going to be to get this whole system going internally” 
(interview, BST1, chemist, T2). Nevertheless, BST1 
members continued the collaboration, securing the con
tinuous exchange of ideas with the external partners.

Collaborative Learning Interactions
In this section, we draw on our study of BST2 to illus
trate the cognitive-emotive conditions that gave rise to 
collaborative learning interactions from collaboration 
failure. We observed similar learning interactions in 
BST3, where the team failed to align experimental steps, 
and in BST7, which failed to apply an external technol
ogy. Prior to the collaboration failure, the general emo
tions experienced in the collaboration were positive. As 
the chemist from BST2 explained a few months before 
the collaboration failure: “It’s a really interesting oppor
tunity to have access to human samples at the rate of 
like 7 to 12 samples per week … it’s amazing” (inter
view, BST2, chemist, T0). Shortly before learning about 
the collaboration failure, BST2 and the external partners 
expressed their shared excitement about the collabora
tion. As captured in our field notes: “The external aca
demic collaborating with BST2 is sitting in a relaxed 
posture. He smiles and says in a calm voice: ‘It [the pro
ject] is very interesting and exciting.’ BST2 members 
nod. A BST2 member smiles back at the academic. He 
answers in an enthusiastic voice: ‘This project is indeed 
exciting’” (observation, BST2, meeting with external 
partners, T0).

Collaboration Failure. BST2’s goal was to develop 
novel ways to treat liver diseases. The inventory of liver 
samples received was not properly categorized, being 

marked with an identifier that was sufficient for the 
academics but not in line with the industry standards 
needed for BST2 to use the samples. As a member 
explained: “It [the inventory] was very far away from 
our best practice in terms of logic and the allocation of 
metadata … . We need to have a proper identifier that 
has an apparent ID for every sample … . [W]hen they 
[the samples] come in here, we need to track every 
sample” (interview, BST2, chemist, T1).

Shared Emotions in Response to Collaboration Fail
ure. When the samples arrived, BST2 members were 
concerned that they might be infected, and shared frus
tration and anxiety abounded. According to one BST2 
member: “It’s really frustrating because the inventory 
was not catalogued in a way we think would be coher
ent with how we do things. Not even in our worst 
practice!” (interview, BST2, chemist, T1). Another BST2 
member expressed a shared concern: “We were 
skeptical” (interview, BST2, bioengineer, T1). The bio
engineer who was directly interacting with the sample 
was very concerned: “So, I kind of raised the alarm that 
we should be careful. I don’t want to take any risks 
because the guy who decides is not the guy who will 
handle the samples. The team in the US [external part
ners] does not know whether the sample is tested 
against HIV or whatever. It is a bit blurry” (interview, 
BST2, bioengineer, T1).

Salient Boundary Beliefs in Response to Collaboration 
Failure. BST2 had an inclusive boundary belief and 
considered both BST2 and external partners to be part 
of the same team with no boundary separating them 
(see Figure 1). A representative quote from a BST2 
member illustrates this belief: “In this constellation, 
when you are working in a team like this [industry-aca
demia team], there is no such thing as, ‘you have your 
stuff, I have my stuff’—everyone is together. I think we 
have to erase those lines and consider ourselves as a 
team” (interview, BST2, chemist, T1). Another member 
from BST2 viewed the entire collaboration team, 
including the external partners, to be a single entity 
working together. He selected the metaphorical card 
showing two people holding hands and explained: 
“We have to work hand-in-hand” (interview, BST2, bio
engineer, T1).

Directing of Shared Negative Emotions. BST2 did not 
blame the external partners nor internal stakeholders 
for the collaboration failure. As one BST2 member 
divulged: “Nobody blames anyone because you cannot 
really anticipate the problem 100%” (interview, BST2, 
bioengineer, T1). Instead, BST2 attributed the collabora
tion failure to the situation. In the same vein, another 
BST2 member stated that all members had to take 
ownership of the collaboration failure: “Because in 
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teamwork we all have to be responsible. So, if we suc
ceed, we all have to succeed together and if we fail, we 
all fail together … . It should be everyone’s success or 
everyone’s fault” (interview, BST2, bioengineer, T1). 
He chose a metaphorical card of a sports team throwing 
team members up in the air and catching them. Rather 
than blaming the collaboration failure on the external 
partners, the collaboration failure was seen to have 
been caused by the situation, with both sides having to 
take responsibility. Not blaming the external partners 
also became apparent during the meeting when BST2 
learned that the samples were potentially infected. Dur
ing this meeting, BST2 members stayed composed and 
positive, as captured in our field notes: “BST2 members 
are smiling. The chemist says in a calm voice that he is 
very excited that they are nearly moving out of the 
operational space” (observation, BST2, meeting with 
external partners, T1).

Collaborative Learning Interactions. BST2 engaged in 
collaborative learning interactions which include three 
steps: (1) jointly reflecting with the external partners on 
internal and external causes of collaboration failure, (2) 
justifying slow progress and the need for such adapta
tions to internal stakeholders to maintain their buy-in 
and support, and (3) adapting internal and external 
work processes together with external partners. 
Because the shared negative emotions around collabo
ration failure were directed to the situation, shared neg
ative emotions, together with inclusive boundary 
beliefs, served as drivers for BSTs to jointly reflect with 
the external partners. BST2 engaged in these externally 
oriented interactions before involving other internal 
stakeholders beyond the BST. As a member of BST2 
explained how collaboration failure had prompted 
intense reflections with the external partners: “This trig
gers many actions and discussions regarding what 
safety [provisions] and rules we have to follow. So 
that’s the current discussion we [BST2 and external 
partners] are having” (interview, BST2, bioengi
neer, T1).

BST2 then justified the slow progress and the need 
for the adaptations to internal stakeholders to maintain 
their buy-in and support for the collaboration. One 
BST2 member explained how he addressed key internal 
stakeholders’ concerns: “And the guys in the labora
tory, they are like, ‘well, we were thinking that we’re 
going to get 1,000 samples, but we aren’t getting any. 
What’s happening here? It’s taking forever.’ I told 
them, be patient. It’s coming, it’s coming. Prepare 
yourselves” (interview, BST2, chemist, T1). Although 
collaboration failure usually delays the achievement of 
collaboration milestones and senior managers monitor
ing such milestones were not invited to the collabora
tion meetings, sharing detailed justification about the 
progress with these internal stakeholders became critical 

to sustain their buy-in. BST2 planned to rapidly share 
preliminary insights: “It’s important that we generate 
something relatively quickly … . [T]hose two work
flows are really the ones that we can leverage early and 
fast, soon. That’s something we can sort of present and 
show to people” (interview BST2, chemist, T2).

Finally, BST2 adapted internal and external work 
processes jointly with the external partners. They 
decided to reorganize the setup of the 12-year collection 
of sample inventory to meet the needs of both sides. As 
a BST2 member explained: “The differences between 
our standards … [and their] standards were so huge 
… . [But] it’s not impossible to resolve because we are 
about to resolve it” (interview, BST2, chemist, T1). BST2 
invested significant effort into adapting work processes 
internally and externally to be able to freely share infor
mation around the samples. They also jointly agreed 
that both sides should be given access to Pharmaco’s 
sample library. To grant the external partners access to 
the library, which was stored on a cloud infrastructure, 
BST2 had to again convince other internal stakeholders 
of the benefit of doing so. As a member of BST2 
explained: “Now we have finally found two internal 
folks who are working with us on the cloud services, 
who are really good people. And they have understood 
that this is a real problem” (interview, BST2, chemist, 
T1). The external partners further agreed to prepare 
their samples using Pharmaco’s settings and to check 
the samples for potential diseases.

Transforming Shared Negative Emotions and Reinfor
cing Inclusive Boundary Beliefs. As BST2 jointly 
reflected with the external partners on the internal and 
external causes of collaboration failure and adapted 
internal and external work processes accordingly, BST2 
regained clarity, which in turn transformed their anxi
ety and frustration into excitement and hope. When 
selecting one of the metaphorical cards three months 
postfailure, a BST2 member explained why a snail was 
a suitable metaphor for his current emotions in the col
laboration: “The snail is a happy snail because it is out
side of its house. So, he glides across and is very happy. 
He will inevitably move slowly, but he will move ahead 
… . [A]lthough we are moving slowly, it’s kind of inter
esting” (interview, BST2, chemist, T2). BST2 members 
also felt excited by the prospect of extending the collab
oration beyond the collaboration failure: “If they [exter
nal partners] could provide, for example, some more of 
the single cell work, because they could do that directly, 
that could be really valuable for us” (interview, BST2, 
chemist, T2). Similarly, the bioengineer in BST2 also felt 
hopeful and chose a metaphor of a sailing boat main
taining its course: “This is just to express the hope, hope 
for a time when we will be able to work again on the 
project” (interview, BST2, bioengineer, T2). Transform
ing negative emotions into positive ones in BST2 
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became apparent during a meeting four months post
failure. As captured in our field notes: “The chemist is 
smiling a lot and seems significantly happier than in 
the prior meeting. He shares that he is happy about the 
progress with the samples. The external partner says 
that it is a terrific data set. The bioengineer from BST2 
confirms that he is happy about the tissue samples, ‘it’s 
good quality’” (observation, BST2, meeting with exter
nal partners, T2). The collaborative learning interac
tions further reinforced BST2’s inclusive boundary 
belief toward the external partners. One BST2 member 
explained his perception of the team boundary one 
month after the collaboration failure had occurred: 
“The collaboration has to be an exchange. We learn 
from them, and they learn from us as well; it has to be a 
win–win situation” (interview, BST2, bioengineer, T2).

Collaboration Outcomes: Explicit Knowledge After 
Collaboration Failure. In terms of explicit knowledge 
created, BST2 successfully reached a milestone by 
devising a method to mark the liver samples appropri
ately, allowing them to use the external samples for 
internal experiments. As one member explained: “So, 
we got the green light to operate with the samples” 
(interview, BST2, bioengineer, T2).

Collaboration Outcomes: Changes in Collaboration 
Dynamics. In terms of changes in collaboration 
dynamics, BSTs under the collaborative learning inter
actions were most successful in improving their ability 
to collaborate in the future. Reflecting jointly with the 
external partners and directing negative emotions to 
the situation allowed BST2 to increase their under
standing of both the external partners’ work processes 
and why the collaboration failure occurred. BST2 devel
oped an awareness of inconsistencies in standards for 
selecting samples, which was critical to anticipating 
and avoiding potential future collaboration failure. For 
instance, a BST2 member shared his increased under
standing about the external partners’ ways of working: 
“So that was really interesting because they take 
another approach, and they have better knowledge in 
general pathology and these kinds of things” (inter
view, BST2, bioengineer, T2). Similarly, a BST2 member 
stated that the collaboration failure had helped BST 
members to understand the external partners better: “I 
think we’re doing all right, honestly. I don’t think that 
we will be a worse team after this. I think that we will 
know each other a little bit better” (interview, BST2, 
chemist, T2). BST2 members further acquired a detailed 
understanding of internal and external reasons for the 
collaboration failure, thus developing a targeted 
approach on how to prevent such collaboration failure 
in the future. As a result, BST2 was able to derive a 
“win-win” solution for both parties that applied to both 
internal and external work processes. Following the 

collaboration failure, BST2 decided to continue the 
collaboration.

An Emotive Model of Learning from 
Collaboration Failure
Drawing on the literature on emotions in groups (Bar
sade 2002, Metiu and Rothbard 2013, Barberá-Tomás 
et al. 2019), we elaborated on a theoretical model that 
explains the cognitive-emotive conditions (salient 
boundary beliefs and negative emotions in response to 
collaboration failure) and learning interactions through 
which negative emotions can be a source of (rather than 
an end to) learning in BSTs (see Figure 2 and Table 4).

We specified three types of learning pathways. Two 
out of the three learning pathways avoid a breakdown 
of collaboration and allow for improvement in collabo
ration dynamics in response to collaboration failure, 
albeit to different degrees. As depicted on the left side 
of the model in Figure 2, collaboration failure makes 
boundary beliefs salient and triggers negative emotions 
among BST members in all three types of learning path
ways. As displayed on the top pathway, BST members 
with an exclusive internal boundary belief draw a 
boundary between themselves and other fellow BST 
members, which leads to suboptimal learning interac
tions and harms collaboration dynamics in response to 
collaboration failure. These BST members direct their 
negative emotions about collaboration failure to both 
other BST members and the BST’s external partners. 
Such directing gives rise to conflictual learning where 
BST members mutually blame each other and the exter
nal partners for the collaboration failure instead of 
reflecting on causes of collaboration failure. BST mem
bers then engage in divergent actions across boundaries 
(part of the BST sticks to predefined plans and work 
processes, whereas part of the BST pushes the external 
partners to adapt their work processes), which leads to 
inconsistent justification regarding the adaptations of 
work processes to the external partners. Confused by 
the incoherent communication, the external partners 
iterate between changing and sticking to predefined 
plans, adapting their work processes inconsistently or 
in a delayed manner. Because the BST members are 
angry and feeling miserable about the actions of other 
BST members and the external partners in response to 
collaboration failure, both negative emotions and exclu
sive boundary beliefs are reinforced. The reinforced 
shared negative emotions translate into diverse collabo
ration outcomes. Given the broken trust between both 
internal BST members and their external partners and 
reinforced negative emotions, the BST is unwilling to 
continue the collaboration, which blocks any future 
opportunities for joint learning across boundaries. BSTs 
under this pattern further lack an understanding of 
internal and external reasons for failure and the exter
nal partners’ work processes. However, BSTs under 
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this pattern are still able to safeguard some explicit 
knowledge and might appear successful to internal sta
keholders who are unaware of the suboptimal collabo
ration dynamics.

As displayed on the middle pathway of the model, 
BSTs with an exclusive boundary belief who draw a 
boundary between themselves and their external part
ners can learn from collaboration failure, albeit not to 
their full potential. These BSTs direct their shared nega
tive emotions about collaboration failure to the external 
partners. Such directing allows BSTs to leverage their 
negative emotions as a motivational source to maxi
mize internal interests around collaboration failure. 
This directing process gives rise to a coopetitive combi
nation of internally and externally oriented learning 
interactions. As these BSTs tend to blame their external 
partners for collaboration failure, they engage in inter
nally oriented learning interactions first, where they 
reflect on what the external partners need to change to 
prevent collaboration failure in the future. They then 
develop an internal solution based on these discussions 
without consulting the external partners. Subsequently, 
BSTs engage in externally oriented learning interactions 
where they justify the need for the external partners to 
adapt their approach. The external partners then adapt 
the work processes on their side. Excluding the external 
partners and developing an internal solution without 
them reinforce exclusive boundary beliefs. Together, 
these learning interactions ensure that shared negative 
emotions are being neutralized into shared ambivalent 
emotions. On the one hand, excluding the external 

partners from internal discussions around collabora
tion failure leaves BSTs in the dark about why it 
occurred, thereby increasing their anxiety that the col
laboration failure may reoccur. On the other hand, by 
developing an internal solution that maximizes internal 
interests to overcome the collaboration failure, BSTs 
develop a sense of excitement. These shared ambivalent 
emotions translate into diverse collaboration outcomes. 
Given that BSTs’ anxiety continues to block them from 
openly reflecting with the external partners, they are 
unable to understand why the collaboration failure 
occurred from the external side and to acquire detailed 
awareness of how the external partners work, which is 
critical in preventing collaboration failure in the future. 
Yet, developing an internal solution allows BSTs to 
regain excitement that the collaboration will reach its 
intended goals and to continue the collaboration.

As displayed in the bottom pathway of the model, 
BSTs with an inclusive boundary belief who refrain 
from drawing boundaries between themselves and 
external partners direct their shared negative emotions 
to the situation. Such directing allows BSTs to focus on 
changing the situation, thereby leveraging their nega
tive emotions as a motivational source for learning 
instead of blaming the external partners. This directing 
of negative emotions gives rise to collaborative learning 
interactions. As BSTs refrain from blaming their exter
nal partners for the collaboration failure, they engage in 
externally oriented learning interactions first, where 
they reflect with the external partners on the internal 
and external reasons for the collaboration failure. 

Figure 2. Learning Pathways Following Collaboration Failure in BSTs 

Cognitive-emotive Conditions Collaboration OutcomesLearning Interactions

Reinforcing boundary beliefs

Collaboration 
failure

• Exclusive internal / 
external boundary belief 

• Shared frustration and 
anger

• Shared exclusive 
external boundary belief 

• Shared frustration and 
anxiety

• Shared inclusive 
boundary belief

• Shared frustration and 
anxiety

Boundary beliefs 
and negative 

emotions made 
salient in

BSTs

BST directing 
negative emotions 

to other BST 
members and 

external partners

BST 
engaging in 
divergent 
actions

External 
partners 
adapting 
work 
processes 
delayed or 
inconsistently

BST blaming 
each other 
and the 
external 
partner 
instead of 
reflecting

Reinforced 
negative 
emotions

Conflictual learning

BST directing 
negative emotions 

to external 
partners

BST 
justifying 
adaptations to 
external 
partners

External 
partners 
adapting 
work 
processes

BST 
reflecting 
internally 
without 
external 
partners

Neutralized 
ambivalent 
emotions

Coopetitive learning

BST directing 
negative emotions

to situation

BST 
justifying 
adaptations 
towards 
internal 
stakeholders

BST and 
external 
partners 
adapting  
work 
processes

BST and 
external 
partners  
reflecting
jointly

Transformed 
positive 

emotions 

Explicit knowledge: Patents, 
publications, scientific milestones

Collaboration dynamics:
• Continuation of collaboration
• Understanding of internal and 

external reasons of failure
• Increased awareness of 

external work processes

Collaborative learning

Explicit knowledge: Patents, 
publications, scientific milestones

Collaboration dynamics:
• Discontinuation of 

collaboration

Explicit knowledge: Patents, 
publications, scientific milestones

Collaboration dynamics:
• Continuation of collaboration
• Understanding of internal but 

not external reasons of failure
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Second, they engage in internally oriented learning 
interactions by justifying the need for adaptations and 
slow progress to other internal stakeholders (not 
involved in the discussions with external partners) to 
sustain their buy-in and convey that the collaboration 

may still attain its intended goals. Ultimately, both the 
BST and the external partners adapt their work pro
cesses to move forward from collaboration failure. By 
reflecting closely with the external partners and jointly 
developing a solution, the BSTs reinforce their inclusive 

Table 4. Overview of Three Learning Pathways Following Collaboration Failure

Construct
Conflictual learning 

path
Coopetitive learning 

path
Collaborative learning 

path

Salient cognitive- 
emotive conditions 
in response to 
collaboration failure

Boundary beliefs Exclusive internal vs. 
external boundary 
belief

Exclusive external 
boundary belief

Inclusive boundary 
belief

Triggered emotions Frustration and anger Shared frustration and 
anxiety

Shared frustration and 
anxiety

Directing of negative 
emotions

BST directs negative 
emotions to other 
BST members (and 
external partners)

BST directs negative 
emotions to external 
partners

BST directs negative 
emotions to situation

Learning interactions Step 1 BST engages in mutual 
blame instead of 
reflecting on causes 
of collaboration 
failure

BST and other internal 
stakeholders 
internally reflect 
without the external 
partners on external 
causes of 
collaboration failure. 
BST develops an 
internal plan on how 
to adapt external 
work processes

BST reflects on internal 
and external causes 
of failure and 
develops a plan 
together with 
external partners on 
how to adapt work 
processes

Step 2 Part of BST wants to 
stick to predefined 
plans whereas part 
of BST wants 
adaptations. BST 
incoherently justifies 
adaptations toward 
external partners

BST coherently justifies 
internal plan for 
aligning external 
work processes to 
external partners to 
maximize internal 
interests

BST justifies slow 
progress and need 
for adaptations 
toward internal 
stakeholders to 
maintain their 
buy-in

Step 3 External partners adapt 
work processes 
inconsistently or in a 
delayed manner

External partners adapt 
work processes

Whole collaboration 
team (BST and 
external partners) 
adapts work 
processes

Transformed emotions 
after collaboration 
failure

Feeling miserable and 
angry

Anxiety and 
excitement

Hope and excitement

Boundary beliefs after 
collaboration failure

Reinforced exclusive 
internal and external 
boundary beliefs

Reinforced exclusive 
external boundary 
belief

Reinforced inclusive 
boundary belief

Collaboration 
outcomes: explicit 
knowledge

Scientific knowledge 
created

Yes Yes Yes

Collaboration 
outcomes: changes 
in collaboration 
dynamics

Continuation of 
collaboration

No Yes Yes

Increased 
understanding of 
causes of 
collaboration failure

None Internal reasons External and internal 
reasons

Increased awareness of 
external partners’ 
work processes and 
how to align internal 
and external work 
processes

No No Yes
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boundary beliefs. The collaborative learning interac
tions allow them to transform negative emotions into 
positive ones, which triggers diverse collaboration out
comes. By prioritizing externally oriented learning 
interactions and engaging in an open dialogue with 
external partners, BSTs regain positive emotions of 
hope and excitement about overcoming failure and 
develop a detailed understanding of the root causes 
(both internal and external) of the collaboration failure 
and the external partners’ work processes. This is the 
basis for BSTs to anticipate and avoid failure in the 
future. As actors strive to engage in positive interac
tions, the transformed positive emotions reinforce 
BSTs’ willingness to continue the collaboration. As 
shown in Figure 2, BSTs displaying this pattern are 
both able to secure explicit knowledge and most suc
cessful in terms of reaching positive changes in collabo
ration dynamics and thus improving their ability to 
effectively collaborate and avoid failure in the future.

Shifts in Boundary Beliefs
In some BSTs, we also found that boundary beliefs 
could be modified as a result of positive or negative 
feedback loops in the learning pathways (March 1991, 
Anderson 1999). For example, in BST8, a misalignment 
in the experimental procedure resulted in incorrect 
doses being administered to laboratory animals. Mem
bers of BST8 held different boundary beliefs. BST mem
bers who worked longer with the external partners 
held inclusive boundary beliefs whereas members who 
joined BST8 at a later point held exclusive external 
beliefs. As one of BST8’s members explained: “In acade
mia they do things differently than we would do” 
(interview, BST8, chemical technologist, T2). Based on 
these exclusive external boundary beliefs, some BST8 
members blamed the external partners for the failure 
and started to engage in coopetitive learning interac
tions. In contrast, a biologist who held an inclusive 
boundary belief recognized the potential threat of 
exclusive boundary beliefs for the collaboration and ini
tiated an internal meeting to discuss the culture of col
laboration. As he explained: “We are not including new 
people without investment. There is a different rela
tionship to the collaborators just based on years of 
working together” (interview, BST8, biologist, T2). He 
explained that instead of working against the aca
demics, “we [BST8 members and external partners] 
have to do this together” (interview, BST8, biologist, 
T2). Any of the new joiners’ concerns could be raised in 
this internal meeting, during which the biologist 
emphasized the benefits of the collaboration with the 
external partners and the risk of mistreating them and 
building up boundaries. One of the new joiners who 
held such an exclusive boundary belief told us that he 
appreciated the meeting: “We brainstormed [inter
nally], we had a fruitful meeting, so we have a better 

understanding” (interview, BST8, chemical technolo
gist, T2). This meeting helped BST8 to move from diver
gent boundary beliefs toward shared inclusive 
boundary beliefs, and to collectively engage in collabo
rative learning interactions.

Alternative Explanations and 
Boundary Conditions
As well as boundary beliefs, negative emotions, and the 
directing of negative emotions, we carefully explored a 
wide range of alternative explanations from the prior lit
erature that pertain to the varied learning interactions in 
response to collaboration failure. These included the type 
of collaboration failure, preexisting relationships with 
external partners, prior conflicts, existence of a shared 
subordinate identity, resources invested, team size, pro
ject duration, drug development stage, and disease area.

For instance, a key alternative explanation for our 
findings is that the type of collaboration failure itself 
drives differences in learning interactions. This is 
unlikely in our case because for the three types of col
laboration failures we observed, we did not identify a 
type of failure associated with specific learning interac
tions. For example, for the two BSTs engaging in coope
titive learning interactions, we found one BST faced 
misalignment in experimental steps, whereas the other 
failed to coordinate patenting or publishing. For the 
BSTs that engaged in conflictual learning interactions, 
our findings suggest that they experienced all three 
types of collaboration failure. For the BSTs that engaged 
in collaborative learning interactions, we discovered 
that they experienced either misalignment in experi
mental steps or challenges in developing or applying 
new external technologies. Moreover, prior conflicts 
could also drive an exclusive boundary belief that 
emerges in response to collaboration failure. We cannot 
fully rule out this possibility; however, it appears 
unlikely as prior conflicts had not been mentioned dur
ing the prefailure interviews at T0.

Beyond that, we explored whether the existing con
cept of identity explains our findings. In terms of identi
fication with the BST or the wider organization, we did 
not find that it was associated with a specific boundary 
belief. For example, even under an inclusive boundary 
belief where prior literature would assume high identi
fication, we found that team members from BST2 who 
held an inclusive boundary belief toward the external 
partners did not necessarily identify with BST2. For 
instance, the bioengineer from BST2 did not identify 
with all team members of BST2: “Sometimes I have the 
feeling we are in a cartoon, and we are like Muppets. 
And the boss asks us to do what they want but they 
don’t behave as an example” (interview, BST2, bioengi
neer, T2). In another real-world example, when describ
ing our family, we might hold an inclusive boundary 
belief, considering all members with whom we share a 
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bloodline to be part of the family. However, this does 
not automatically mean that we identify with all mem
bers. We explain this divergence by the fact that identifi
cation is a strongly emotional construct whereas 
boundary beliefs are subjective, cognitive constructions 
of a group’s boundary. Finally, rather than suboptimal 
learning interactions prompting the termination of the 
collaboration, it could alternatively be that the collabora
tion was deliberately discontinued for valid reasons. 
However, we did not observe statements across the 
BSTs that indicated that collaborations were deliberately 
terminated based on strategic reasoning. For all remain
ing criteria (resources invested, prior relationship, team 
size, project duration, drug development stage, and dis
ease area), we did not find any associations related to 
learning interactions from failure (see Table 1).

Our findings should be viewed in light of respective 
boundary conditions and yet are generalizable to a 
broader range of contexts. The BSTs we studied are self- 
managed, multidisciplinary, and situated in a task envi
ronment that is complex and uncertain (Ben-Menahem 
et al. 2016, He et al. 2021). BST members are experts with 
specialized knowledge that is critical for fulfilling the col
laboration goals. The BSTs we observed also face two 
unique characteristics particularly relevant to collabora
tion failure: they operate (a) outside a shared organiza
tional authority or hierarchical structure (Levina and 
Orlikowski 2009, Majchrzak et al. 2015) and (b) at the 
interface of internal and external organizational bound
aries. Such conditions likely hold for a variety of colla
borations between partners from different institutions 
working on innovation-related tasks (e.g., alliances, joint 
ventures, research consortia). Beyond our context, numer
ous innovation projects involve BSTs at risk for failure: for 
example, the collaboration between the University of 
Oxford and AstraZeneca on developing a COVID-19 vac
cine; between Google, IBM, and academic labs to develop 
new methods of solving complex problems via quantum 
computing; and between IBM/Memorial Sloan Kettering 
Cancer Center and academic institutions on using artifi
cial intelligence (AI) for cancer treatment. BSTs carrying 
out these projects may face collaboration failure because 
of misalignments in legal frameworks (patenting, licens
ing, etc.), work processes, or communication. Learning 
from these instances will be essential for sustaining colla
borations, and for achieving the societal impact that BSTs 
are designed to create.

Discussion
Our longitudinal qualitative study theorized when and 
how BSTs can learn from collaboration failure despite 
negative emotions. In line with prior work, we find that 
learning from collaboration failure is not automatic and 
can lead to a breakdown of collaboration, as we 
observed in three out of eight BSTs. However, in five of 

the eight BSTs, we find that a combination of cognitive- 
emotive conditions (boundary beliefs—subjective 
perception of boundaries around BSTs—and evoked 
negative emotions) influenced the directing of shared 
negative emotions and learning interactions, enabling 
BSTs to continue to collaborate and improve their col
laboration dynamics in response to collaboration fail
ure despite negative emotions. In the two BSTs that 
held exclusive boundary beliefs—perceptions that BST 
members were separated from the external partners by 
a boundary—BSTs directed shared negative emotions 
toward their external partners and engaged in coopeti
tive learning interactions. By reflecting on and adapting 
work processes internally, and subsequently justifying 
their process to external partners, shared negative emo
tions in the form of frustration and anxiety shifted 
toward experiences of shared ambivalence: feeling 
excited while a state of anxiety remained. Under coope
titive learning interactions, BSTs invested in developing 
an internal solution to overcome collaboration failure 
and secured explicit knowledge. However, a lack of 
close reflection with the external partners limited their 
ability to learn about the external reasons of 
collaboration failure. In the three BSTs that held 
inclusive boundary beliefs—perceptions that there was 
no boundary between themselves and the external 
partners—and directed shared negative emotions to 
the situation rather than attributing blame to the 
external partners, we observed them engaging in col
laborative learning interactions. By reflecting with the 
external partners first, then justifying their adaptations 
toward internal stakeholders beyond the BST and 
adapting work processes on both sides, the BSTs trans
formed shared negative emotions of frustration and 
anxiety into shared positive emotions of excitement 
and hope. Under collaborative learning interactions, 
BSTs secured explicit knowledge and were most suc
cessful in achieving positive changes in collaboration 
dynamics. In terms of collaboration dynamics, BSTs 
increased their awareness on both the internal and 
external reasons around failure, and the work processes 
of the external partners, allowing them to better antici
pate and prevent collaboration failure in the future. 
Under both learning interactions, BSTs continued the 
collaboration postfailure, which allowed them to con
tinue to exchange ideas with their external partners and 
leverage their prior collaboration experience to achieve 
innovation breakthroughs. Drawing on our theoretical 
model, we now outline below the implications of our 
study for three key areas: emotions in groups, BSTs, 
and learning across organizational boundaries.

Ambivalent Emotions as a Source of Learning 
in Groups
The impact of emotions in groups on collective pro
cesses is a vibrant academic conversation (Emirbayer 
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1997, Gabriel and Griffiths 2002, Metiu and Rothbard 
2013, Barsade and Knight 2015, Menges and Kilduff 
2015, Toubiana and Zietsma 2017, Zietsma and Toubi
ana 2018, Farny et al. 2019, Huang et al. 2019, Zietsma 
et al. 2019, Zhang et al. 2023). The vast majority of 
studies on emotions in groups have focused on either 
positive or negative emotions (Metiu and Rothbard 
2013, Vuori and Huy 2022). There is a growing com
munity of scholars suggesting that the emotions that 
humans experience can also be ambivalent (e.g., Ash
forth et al. 2014, Rothman and Melwani 2017, Rothman 
et al. 2017). We extend existing literature on emotional 
ambivalence in two significant ways. First, the major
ity of existing work on emotional ambivalence has 
focused on understanding the experience of ambiva
lence at the individual level (Fong 2006, Gabriel et al. 
2022). With only a few exceptions exploring the impact 
of ambivalence on interpersonal dynamics between 
leaders and followers (Melwani and Rothman 2022), 
knowledge around the team-level dynamics of emo
tional ambivalence is limited to a conceptual under
standing (Rothman and Wiesenfeld 2007, Ashforth 
et al. 2014, Rothman and Melwani 2017). Our theoriz
ing extends existing work on ambivalence by studying 
teams that collaborate across organizational bound
aries in an empirical setting. Existing work on the indi
vidual level suggests that ambivalent emotions can 
have both positive and negative outcomes for team 
performance (Rothman et al. 2017). On the one hand, 
experiencing ambivalence is uncomfortable (Ashforth 
et al. 2014), elicits narrow thinking, and produces 
behavioral inflexibility shown in the reduced ability to 
make decisions (Rothman et al. 2017). On the other 
hand, emotional ambivalence can also inspire taking 
multiple perspectives, lead to more adaptive behavior, 
and foster the ability to unlearn, which is critical for 
learning from collaboration failure (Rothman et al. 
2017). More precisely, we shed light on the role of dis
crete emotions in ambivalence. The combination of 
anxiety and excitement includes two emotions that are 
targeted toward the future and thus associated with 
proactive tendencies. On the one hand, the BSTs’ anxi
ety makes them proactively set up new routines that 
help them to more fully control the partner in future 
interactions (e.g., setting up internal meetings right 
before or after meeting the partner or asking external 
partners to adjust their work process), thereby limiting 
open knowledge exchange with the external partners. 
On the other hand, their excitement triggers BSTs to 
continue to engage with the external partners and sus
tain the collaboration in the aftermath of failure. This 
type of ambivalence is likely different from ambiva
lence consisting of other specific emotions such as feel
ing miserable and calm, which both target the 
present/past and thus might be more likely to put 

BSTs in a state of regret or “paralysis.” Our findings 
therefore suggest that the future—versus past/present— 
orientation of emotions could differentiate team emo
tional ambivalence states that are beneficial for learning 
from collaboration failure.

Overcoming Negative Emotions in Boundary- 
Spanning Teams
Scholarly work on BSTs has revealed important socio- 
cognitive factors and learning interactions (Hardy et al. 
2005, Marrone et al. 2007, Levina and Vaast 2008, Faraj 
and Yan 2009, Kane 2010, Dokko et al. 2014, Korschun 
2015, Davis 2016, Kane and Levina 2017, Lifshitz-Assaf 
2018, Sharma and Bansal 2020, He et al. 2021) that 
enable BSTs to learn across organizational boundaries. 
However, a critical factor that has been less studied is 
the role of emotions, which is important because collab
oration failures have been shown to evoke negative 
emotions such as fear or frustration (Levina 2005, 
Lifshitz-Assaf 2018, Zuzul 2019). So, what does prior lit
erature predict when such negative emotions arise in 
BSTs?

The existing BST literature presents a negative pic
ture by suggesting that divergence from expected col
laboration goals leads to blame and conflict, and 
ultimately harms external collaboration (Levina 2005, 
Lifshitz-Assaf 2018, Zuzul 2019). In line with prior 
work, we indeed find that some BSTs engaged in blam
ing behaviors, experienced collaboration breakdown 
(e.g., Zuzul 2019), and distanced themselves from part
ners by engaging in conflictual learning interactions. 
This is problematic because the divergent interests and 
complexity of the innovation process make collabora
tion failure in these teams common. Only when BSTs 
manage to overcome and learn from collaboration fail
ure can important innovations such as novel drugs to 
treat diseases be achieved, which will benefit patients, 
organizations, and society.

So, are BSTs doomed to collapse when experiencing 
collaboration failure? Our study provides a silver lin
ing, revealing the conditions and learning interactions 
through which BSTs can improve their collaboration 
dynamics and continue to collaborate despite negative 
emotions (see Figure 2). Unpacking these conditions, 
our model suggests that BSTs are most effective in 
learning from failure when they construe team bound
aries in an inclusive manner and direct negative emo
tions around collaboration failure to the situation. 
Instead of assuming that all team members perceive an 
organizational boundary separating the internal and 
external partners (e.g., Ancona and Caldwell 1992, Faraj 
and Yan 2009), our theory adopts a constructivist 
perspective, viewing boundaries as being subjectively 
perceived as solid (exclusive internal and external 
boundary beliefs) or fluid (inclusive boundary beliefs). 
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However, in contrast to prior work (e.g., Zuzul 2019), 
we find that even when BSTs hold exclusive boundary 
beliefs and blame the external partners for the failure, 
they are still able to avoid collaboration breakdown, 
safeguard explicit knowledge, and achieve some posi
tive changes in collaboration dynamics through coope
titive learning interactions.

Prioritizing Externally Oriented Activities in 
Boundary-Spanning Teams in Response 
to Failure
There is also a long-standing discussion about the effec
tive combination of externally and internally oriented 
learning interactions when spanning organizational 
boundaries (Ancona and Caldwell 1992, Marrone et al. 
2007, Faraj and Yan 2009, Zobel et al. 2023). Unlike prior 
work that emphasizes the importance of BSTs engaging 
in internally oriented behaviors to protect internal team 
states during disruptive situations such as failure (Choi 
2002, Carson et al. 2007, Faraj and Yan 2009), our find
ings show surprising benefits for BSTs that engage first 
in externally oriented activities such as reflecting on 
causes of failure with external partners. In so doing, 
BSTs develop a joint solution to failure, transforming 
frustration and anxiety into hope and excitement that 
the failure will be overcome. By engaging with rather 
than isolating themselves from external partners, BSTs 
can both create explicit knowledge as well as improve 
their ways of collaborating and avoid failure in the 
future through an increased understanding of the exter
nal partners’ work processes and why failure occurred 
on both sides. Crucially, BSTs that managed to gain the 
most from collaboration failure also engaged in inter
nally oriented interactions after they developed a solu
tion, thereby allowing BSTs to maintain buy-in from 
internal stakeholders to continue the collaboration.

Prior work on boundary buffering often focuses on 
protecting BSTs against operational disruptions (Faraj 
and Yan 2009), whereas our study captures both the 
creation of explicit knowledge (publications and 
patents) and changes in collaboration dynamics (e.g., 
increased understanding on how to set up work pro
cesses in the future through learning about external 
and internal reasons for collaboration failure). Rather 
than contradicting prior work on boundary buffering, 
our findings suggest that different team interactions 
may be optimal for various team objectives. Whereas 
boundary buffering may protect against operational 
disruptions, collaborative interactions where BSTs 
engage across external boundaries facilitate learning by 
enabling more open exploration of the causes of failure, 
reducing blaming, and facilitating the implementation 
of suitable solutions. This contextual difference not 
only explains the divergent findings but also helps 
establish boundary conditions for when learning inter
actions are most effective. With this key distinction, we 

enrich the literature on BSTs (e.g., Yan and Louis 1999, 
Faraj and Yan 2009).

The Importance of Tacit Lessons Around Failure 
for Interorganizational Learning
Our findings around the role of emotions when BSTs 
learn from collaboration failure also have important 
implications for the literature on organizational learn
ing. There is a long-standing discussion regarding the 
factors that shape how knowledge becomes integrated 
across organizational boundaries (Cohen and Levinthal 
1990, Van den Bosch et al. 1999, Tsai 2001, Zahra and 
George 2002, Ter Wal et al. 2017). This conversation cen
ters around the impact of individual-level practices (Ter 
Wal et al. 2017) and organizational factors on knowledge 
integration across boundaries (Cohen and Levinthal 
1990, Van den Bosch et al. 1999, Tsai 2001, Zahra and 
George 2002). We complement existing theory by show
ing that the target of shared negative emotions of BSTs 
(the situation, the external partner, and/or other internal 
BST members) can explain variances in the type of learn
ing interactions BSTs engage in.

Second, there is a flourishing discussion about the 
interplay of knowledge creation and integration 
(Cohen and Levinthal 1990, Grant 1996, Zahra and 
George 2002, Nonaka et al. 2006, Ter Wal et al. 2017, 
Zahra et al. 2020). We find an indication of a nonlinear 
relationship between the amount of knowledge that is 
created in response to collaboration failure and the 
amount that is ultimately integrated. To explain this 
finding, we closely examined the differences between 
more explicit and tacit knowledge (e.g., Nonaka et al. 
1996, Nonaka and von Krogh 2009). All three learning 
interaction types we identified led to the integration of 
explicit knowledge in response to collaboration failure. 
However, the positive changes in collaboration dynam
ics (acquired tacit knowledge) varied considerably 
across the learning interactions. For instance, our find
ings suggest that in some BSTs the negative emotions 
and exclusive boundary beliefs jointly led BSTs to only 
prioritize knowledge integration activities from exter
nal partners and to neglect the creation of tacit knowl
edge around external reasons of collaboration failure 
across boundaries (coopetitive learning interactions). 
However, there were also three BSTs that engaged in 
collaborative learning interactions balancing both pro
cesses equally when faced with failure. These BSTs first 
engaged in knowledge creation activities with the 
external partners to increase their understanding of 
why the failure occurred on both sides and then inte
grated the cocreated solution on how to overcome fail
ure internally.

Practical Implications
This study has significant practical implications for 
BSTs working in external collaborations within and 
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beyond the pharmaceutical industry. Instead of trying 
to impose a “feel-good” culture, we recommend 
acknowledging that shared negative emotions can be a 
potential driver for learning from collaboration failure. 
We find that moving toward an emotional culture 
(O’Neill and Rothbard 2017) where organizational 
members hold the belief that shared negative emotions 
can be functional is key. To avoid negative emotions 
harming how teams deal with collaboration failure, we 
propose the following interventions: before the collabo
ration starts, we suggest training managers about the 
difference between inclusive and exclusive boundary 
beliefs, and how these views shape learning. At the 
onset of the collaboration, we recommend that man
agers should let team members draw the boundaries of 
the team when thinking about the collaboration and 
afterward explain the importance of inclusive bound
ary beliefs.

During the collaboration, managers should closely 
monitor these boundary beliefs. When managers 
observe exclusive internal boundary beliefs, this should 
ring an alarm bell, as those beliefs risk harming both 
the creation and integration of tacit knowledge, particu
larly because part of these beliefs may be activated 
unconsciously (Barsade 2002). To counteract such 
exclusive boundary beliefs, internal reflection meetings 
with all team members are key. When faced with col
laboration failure, managers should also engage in joint 
reflection with their team so that BST members can take 
control of, instead of being subconsciously guided by, 
their negative emotions, preventing high-potential col
laborations from being discontinued. In addition, when 
evaluating an extension of a collaboration, decision 
makers should not merely assess collaboration success 
and learning in response to collaboration failure based 
on explicit knowledge, such as registered patents or 
publications. Instead, they should also consider the 
changes in collaboration dynamics that allow teams to 
bounce back from failure and continue to collaborate 
despite their experienced collaboration failure. Hence, 
our findings help guide managers and their teams on 
how to constructively react to failure, deploy financial 
and human resources invested in collaborations effec
tively, and enhance the impact of external collabora
tions on innovation.

Limitations and Future Research
Our study has several limitations. First, our qualitative 
design came at the cost of testing causal relationships. 
Although our longitudinal design allowed us to 
unearth detailed and novel BST dynamics around col
laboration failure, establishing causality and capturing 
emotions in real time require different designs such as 
laboratory or field experiments. Second, our analysis 
largely relied on retrospective sensemaking. Although 
we minimized the retrospective bias by interviewing 

BST members shortly after the collaboration failure 
occurred, future research may build on video methods 
(Jiang et al. 2019) to capture the microdynamics of an 
individual’s emotions, including nonverbal cues, in 
real time. In our highly confidential, nondisclosure set
ting of drug discovery, such video materials could not 
be gathered. Given the importance of inclusive versus 
exclusive boundary beliefs for successful learning from 
collaboration failure, we call for future research to use 
broader multimodal data to unpack the mechanisms 
and antecedents shaping the construal of boundary 
beliefs. For example, even though in our study most 
BSTs held one shared dominant belief, there were some 
indications that team members with an exclusive inter
nal boundary belief also diverged in their beliefs 
regarding external partners (i.e., certain BST members 
held inclusive boundary beliefs whereas others held 
exclusive boundary beliefs). Constrained by our data, 
we lack evidence on the reasons why BSTs develop an 
exclusive internal boundary belief. We call for future 
research to explore the myriads of reasons for such 
beliefs to emerge, including prior conflicts, interper
sonal differences, prior training, or professional hierar
chies. In addition, the construction of boundary beliefs 
might interact with the construal level—the level of 
abstraction through which one represents the failure 
(Trope and Liberman 2010, Crosina et al. 2024)—and 
we also call for future studies exploring this. Third, our 
study focused on BST members and did not include 
interviews with external partners. Thus, our study can
not shed light on the type of boundary beliefs held by 
the external partners, and whether these were the same 
as or diverged from those of the BST. Future studies 
would benefit from examining and comparing bound
ary beliefs of both sides, and how these beliefs may 
transform, neutralize, or reinforce shared emotions. To 
conclude, our study offers novel theorizing on BSTs’ 
effective learning interactions and collaboration out
comes when faced with collaboration failure. We unveil 
the interplay between negative emotions and beliefs 
about the team boundary and the emotional transfor
mation process. Our findings not only contribute to the 
literatures on BSTs and emotions in groups but also 
inform the management of external collaborations to 
foster the creation and integration of innovative ideas 
across firm boundaries.
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Endnotes
1 For clarification, BSTs are comprised of members within the same 
organization who work across organizational boundaries with 
external partners. BSTs do not include team members of external 
partners.
2 Consistent with Frijda (1993), we define emotions as instant and 
context-specific feelings evoked by an event, object, or person.
3 Collaboration dynamics refer to changes in the conditions for and 
processes of how teams collaborate (Majchrzak et al. 2015).
4 Emotional ambivalence refers to the simultaneous experience of 
inconsistent positive and negative emotions (Rothman and Wiesen
feld 2007).
5 Whereas explicit knowledge can easily be captured in models, 
words, illustrations, or artefacts, tacit knowledge (also referred to as 
implicit) is often highly personal knowledge, difficult to formalize, 
rooted in practices, and linked to senses or body movements 
(Polanyi 1966, Nonaka and Takeuchi 1995).
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