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ABSTRACT

In today’s business environment, New Product Development (NPD) teams play a pivotal role in propelling
innovation. Within NPD teams, both successful and failed projects contribute in enhancing learning processes,
yet the epistemological pathways activated by successful projects differ distinctly from those stimulated by failed
projects. In this study, we investigate the pathways towards team learning in the context of successful and failed
NPD projects using fuzzy-set Qualitative Comparative Analysis (fsQCA). Drawing from the team learning liter-
ature, we examine which configurations of project characteristics (complexity and uncertainty), interpersonal
team characteristics (innovation norms, cohesion, and decision-making autonomy), and environmental charac-
teristics (technological and market turbulence) lead to NPD team learning. Our analysis identifies three con-
figurations of factors tied to NPD team learning in successful projects and four configurations in failed projects. In
successful projects, project and team characteristics are core in enhancing team learning. In failed projects,
together with team characteristics, core conditions are represented by project complexity, uncertainty, while

environmental characteristics play a dual role.

1. Introduction

In today’s business environments, innovation is a critical driver of
success (Maslach, 2016), and New Product Development (NPD) teams
play a pivotal role in fostering innovative products that that satisfy
consumer needs and contribute to revenue growth (Acikgoz et al., 2023;
Akgiin et al., 2007). In this perspective, successful NPD projects can
trigger virtuous circles for firms, leading to learning paths, reinforcing
organisational processes, and improving their competitive position
(Madsen and Desai, 2010). However, NPD projects can also encounter
various challenges that lead to failure (Garcia-Quevedo et al., 2018).
These challenges could be due to project complexity and uncertainty,
team-level issues, inadequate project management, lack of resources,
poor market research, and environmental turbulence, among the other
factors (Carbonell and Rodriguez-Escudero, 2020; Dayan and Elbanna,
2011; Marzi, 2022). Still, while project failures may appear setbacks,
they can also serve as valuable learning opportunities for NPD teams
(Leoncini, 2016). In this view, failure can be just as crucial as success in
terms of learning.

Iconic examples of NPD failures include the Ford Edsel, the Sony

Betamax, the Apple Newton, and many others (Gilbert, 2019). For
instance, the Ford Edsel launched in 1957, was marketed as a mid-size
car with innovative design features and advanced technology (Garber,
2023). However, the vehicle failed to meet sales expectations and was
poorly received by consumers. The failure of the Ford Edsel provided
valuable lessons for the Ford Motor Company, including the need to
prioritise consumer feedback and market research in subsequent prod-
uct launches. This approach contributed to the success of vehicles such
as the Mustang, F-Series pickup truck, and Taurus sedan.

The Sony Betamax, introduced in 1975, was an early videocassette
format that offered superior technical capabilities compared to its
competitor VHS (Gilbert, 2019). Despite this advantage, it failed to gain
widespread adoption due to its high price and limited availability. The
Betamax failure highlighted the need fot balancing technical superiority
with practicality and affordability (Belson, 2006; Gilbert, 2019). Sony
learned from this experience and applied these lessons in subsequent
product launches, such as the Walkman and the PlayStation, both of
which gained massive market share due to their affordability and appeal
to consumers (Belson, 2006). The Apple Newton, launched in 1993 as a
personal digital assistant, was meant to be a revolutionary product that
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would change how people work and communicate (Bajarin, 2022).
Unfortunately, the product was plagued by technical issues, and con-
sumers found it difficult to use. The high price further limited its appeal,
and the product ultimately failed to gain widespread adoption (Gilbert,
2019). The failure of the Apple Newton at that time underscored the
importance of user experience and the need to develop user-friendly
products that meet customer needs. Apple learned from this experi-
ence and applied these lessons in subsequent product launches, such as
the iPod, iPhone, and iPad, which revolutionised their respective mar-
kets by offering intuitive interfaces and seamless user experiences
(Bajarin, 2022). These NPD projects failed to meet consumer needs and
were ultimately withdrawn from the market. However, the failure of
these products provided valuable insights into the importance of market
research, product design, and consumer preferences.

Overall, NPD failures can be costly and detrimental to a firm’s short-
term success, but they can also provide learning opportunities (Dei-
chmann and Ende, 2014; Rhaiem and Amara, 2021). In fact, when NPD
teams experience failure, it presents an opportunity for reflection and
analysis. By identifying what went wrong, NPD teams can implement
strategies which could prevent similar failures in the future, leading to
improved performance over time. As well, studying successful outcomes
is equally important as it allows teams to understand what works well
and replicate those practices in future projects (Deichmann and Ende,
2014).

Despite the numerous insights that can be gained from NPD project
failure, existing literature has mainly focused on successful projects,
while little is known about the pathways through which NPD teams
learn from failure and the differences in team learning when dealing
with NPD project failure or success (Madsen and Desai, 2010; Rhaiem
and Amara, 2021). Moreover, previous literature mainly focuses on NPD
team success as an outcome variable (e.g. Dayan and Elbanna, 2011),
devoting limited attention to different outcome variables such as NPD
team learning. Through a systematic examination of successful projects,
NPD teams can identify beneficial strategies and practices that
contributed to their success, thereby increasing their understanding of
how to attain similar outcomes in future endeavours. This reflection
process forms a crucial part of their knowledge base. In contrast, ana-
lysing less successful instances can highlight ineffective practices. Such
insights provide learning opportunities that could enhance the team’s
collective knowledge base, serving as a reference for improving their
future performance.

Grounded on the above, this study aims to conduct a holistic analysis
of the pathways through which NPD teams learn from project failures
and successes. Specifically, we explore NPD teams’ learning pathways
both from failure and success. Via a fSQCA analysis, we show that the
learning pathways differ significantly from failure and success in the
context of NPD. The remainder of this study is structured as follows. The
next section presents the theoretical background of the study. Section 3
describes the method, Section 4 presents the results that emerged from
the study, and Section 5 offers a detailed discussion. Section 6 presents
the study’s limitations and concluding remarks.

2. Theoretical background
2.1. Team learning: an overview

Organisational viability in the medium and long term is significantly
influenced by the ability of organisations to learn from their experiences
(Maslach, 2016). In this perspective, learning processes are charac-
terised by their routine-based nature, dependence on historical events,
and target-oriented approach (Levitt & March 1988). As organisations
participate in various activities and confront diverse challenges, they
accumulate a wealth of knowledge that they can utilise to inform their
decision-making processes and future actions (Huber, 1991). Accumu-
lating knowledge allows organisations to identify patterns, establish
connections, and develop new understandings that can be applied in
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future scenarios (Fiol and Lyles, 1985). This knowledge, gained through
experience, serves as the foundation for learning processes, highlighting
the close relationship between the two. As organisations apply the
newfound knowledge to their operations, they can make adjustments
and improvements that enhance their effectiveness and efficiency,
further emphasising the close link between experience and learning
processes (Huber, 1991; Senge, 1990).

Over the years, scholars highlighted the relevant role of learning
processes in NPD literature (e.g. Knudsen et al., 2023; Marzi et al.,
2020). In organisational settings, team learning plays a crucial role in
the organisational learning process (Huber, 1991; Senge, 1990) as it
helps to create a learning-oriented culture, encourages the spread of new
ideas and best practices, and provides valuable feedback for organisa-
tional decision-making (Levitt & March 1988; Liao et al., 2008). From a
conceptual standpoint, team learning can significantly enhance organ-
isational learning by disseminating experiences and knowledge among
teams within the organisation. In this exchange process, team members
actively communicate their individual expertise and experiences,
absorbing new insights from their colleagues in the process. This en-
riches the shared knowledge base within the organisation. Through
continuous exchanges, the collective knowledge and skillsets within the
team are bolstered, enhancing their problem-solving capacities. The
cycle of knowledge sharing and assimilation becomes a critical mecha-
nism in teams, supporting and promoting continuous learning, devel-
opment, and innovation within the organisation. Thus, teams within
organisations serve as a gathering place for individuals possessing a
diverse array of skills and perspectives to collaborate and work towards
a shared objective (Nellen et al., 2020). This collaboration leads to the
creation of more comprehensive and sophisticated solutions while
affording team members opportunities for personal and professional
growth through the process of mutual learning (Argote et al., 2021;
Bradley and Aguinis, 2022). In the context of NPD, team learning rep-
resents the collective process that occurs within a group of individuals
collaborating on a project, deeply rooted in the acquisition, sharing, and
application of knowledge and skills (Carbonell and Rodriguez-Escudero,
2020; Sarin and McDermott, 2003). Such a collective learning experi-
ence extends beyond personal gain, contributing to an overall
enhancement of individual and team performance, promoting effective
cross-functional collaboration, optimising project management strate-
gies, and offering a platform for understanding and mitigating potential
mistakes.

In unpredictable and dynamic business contexts, Volatility, Uncer-
tainty, Complexity, and Ambiguity (VUCA) are embedded in NPD pro-
cesses (Mack et al., 2016). Accordingly, the dynamics that influence
NPD team learning, encompass a multitude of factors, ranging from task
interdependence or project characteristics, to team characteristics, to
environmental dynamics. As such, the project, team, and environmental
characteristics that we will examine further embody VUCA elements,
providing a rich context for exploring the dynamics that enhance or
inhibit learning within NPD teams. For example, task or project
complexity and uncertainty could significantly influence NPD team
learning due to the need for continuous adaptation in response to
changing circumstances (e.g. De Toni and Pessot, 2021). Teams are
forced to be flexible and continuously learn to successfully navigate
these complex projects (Bosch-Rekveldt et al., 2011; De Toni and Pessot,
2021; Vidal et al., 2011) These contexts stimulate learning while being
challenging for teams if they lack the necessary skills or resources.

Also, interpersonal team characteristics can impact NPD team
learning. For example, innovation norms that encourage experimenta-
tion and risk-taking can foster an environment that supports learning,
promoting a culture of continuous learning and generating new ideas
(Zellmer-Bruhn and Gibson, 2006). Still, innovation norms might lead to
groupthink if dissenting opinions and critical thinking are discouraged
(Brockman et al., 2010). Likewise, highly cohesive teams are more likely
to have smooth communication and collaboration, while teams with low
cohesion may struggle to reach consensus on important issues (Post,
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2015). However, cohesion can limit NPD team learning if it is too high,
leading to an overemphasis on maintaining unity at the expense of
considering different perspectives, or if it is too low, leading to conflict
and reduced productivity (Tekleab et al., 2016). Another key aspect is
the decision-making autonomy of teams. On the one hand,
decision-making autonomy enables the team to be nimble and flexible in
its decision-making process, leading to better NPD learning outcomes
and supporting collective learning (Brockman et al., 2010). On the other
hand, decision-making autonomy can limit the team’s ability to learn
and grow if it is too low, limiting team members’ ability to respond to
changing circumstances, or if it is too high, leading to confusion and
ineffective decision-making (Brockman et al., 2010; Gerwin and Moffat,
1997).

Additionally, environmental dynamics could affect NPD team
learning. For example, NPD team learning can be impacted by market
and technological turbulence (Belassi and Tukel, 1996). Indeed, market
and technological turbulence can provide teams with new challenges
and opportunities for learning. Teams can learn about emerging trends,
technologies, and best practices that can help them remain competitive
(Madsen and Desai, 2010). The pressure to perform and innovate in a
rapidly changing environment can drive teams to continuously improve
and learn from their experiences (Fredberg and Pregmark, 2022).
However, market and technological turbulence can also hinder NPD
team learning. Rapid changes in the market or technological landscape
can disrupt established processes, create ambiguity and uncertainty, and
limit the availability of resources (Liao and Hu, 2007).

2.2. The role of failure and success in learning processes

Organisations learn differently from failures and successes (Correani
et al.,, 2020; Rhaiem and Amara, 2021). Upon experiencing success,
decision-makers might believe that their current organisational knowl-
edge accurately represents reality and might be reluctant to invest in
further knowledge development (Lant, 1992). This could lead to dis-
regarding external information and simplifying decision-making pro-
cesses (Madsen and Desai, 2010). Also failure could play a role in NPD
learning processes (Leoncini, 2016; Garcia-Quevedo et al., 2018; Mad-
sen and Desai, 2010). The notion that failure can serve as a learning
source has been widely acknowledged as a crucial aspect of achieving
future success (Ahn et al., 2005; Guzzini et al., 2018). Cyert and March
(1963) observed that failure serves as a challenge to the stability of
organisational knowledge, indicating that existing models are inade-
quate and need to be discarded. This prompts organisations to engage in
problemistic search, which is characterised by a greater sense of urgency
and is more likely to result in the adoption of new and divergent ideas
(March, 1981). Failure also catalyses problems, challenges old as-
sumptions, and fosters innovation (Dahlin et al., 2018; Khanna et al.,
2016; Shepherd et al., 2011).

Madsen and Desai (2010) focused on two specific factors that may
influence learning processes: the magnitude of failure and the prior base
of failure experience within an organisation. Diverging from the "small
losses" hypothesis (Hayward, 2002), which posits that organisations
learn more from small failures than from large failures, the authors
propose that organisations may learn more from large failures due to
their greater visibility and magnitude (Dillon and Tinsley, 2008), while
small failures may be disregarded or perceived as successes. Overall,
studies have shown that in many situations organisations can learn
more through experience with failure rather than experience with suc-
cess (Baum and Dahlin, 2007; Madsen and Desai, 2010). Still, despite the
existence of compelling theoretical arguments, the relative effectiveness
of learning processes from both successes and failures remains empiri-
cally underinvestigated.

2.3. Project characteristics and team learning

The effects of project characteristics such as complexity and
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uncertainty on NPD team learning can vary depending on the team’s
previous experiences with project failures or success (Tatikonda and
Rosenthal, 2000). The importance of project complexity and uncertainty
in determining learning outcomes is significant. This is particularly
evident in the NPD process, where the fuzzy front end, which refers to
the early stages of project development, is characterised by high levels of
uncertainty, confusion and difficulty in identifying a clear direction
(Stevens, 2014). The fuzzy front end is influenced by various factors,
including market trends, consumer demand and competition, and pre-
sents a unique opportunity for firms to explore multiple pathways to-
wards their desired outcome. Nevertheless, uncertainty in the NPD
process extends beyond the early stages as consumer demand, technol-
ogy and competition evolve and change. If a team has experienced
success in previous projects, team members may be more confident in
their ability to handle complex and uncertain situations and more likely
to embrace new challenges as opportunities for learning and develop-
ment (Doloi et al., 2011). On the other hand, if a team has experienced
failures in previous projects, they may be more cautious and risk-averse
in the face of uncertainty and may struggle to effectively handle complex
projects (Edmondson et al., 2001).

In general terms, project complexity and uncertainty could have both
positive and negative effects on NPD team learning in an organisational
context (Bosch-Rekveldt et al., 2011; De Toni and Pessot, 2021; Vidal
etal., 2011). The positive effects of project complexity on team learning
in an organisational context can be substantial and far-reaching
(Edmondson and Nembhard, 2009). Complex projects allow team
members to engage in meaningful and challenging work (Doloi et al.,
2011), leading to higher levels of motivation and job satisfaction (Van
Der Vegt et al., 2000). The diverse nature of complex projects often
requires team members to learn new skills, knowledge and techniques,
leading to increased professional development and growth (Edmondson
and Nembhard, 2009; Vidal and Marle, 2008). Additionally, the
collaboration and problem-solving often required to complete complex
projects can increase knowledge sharing among team members (Rosen
et al., 2020). These factors can contribute to a culture of learning within
the organisation, fostering a sense of shared purpose and promoting
continuous improvement (Thomas and Mengel, 2008).

Similarly, project uncertainty can have a positive impact on NPD
team learning in several ways. First, uncertainty can create an envi-
ronment that fosters creativity and innovation (Bellis et al., 2022; Niosi,
1999; Pellizzoni et al., 2019). The unpredictable nature of the project
outcomes can challenge team members to think outside the box, come
up with new solutions, and experiment with new approaches (Dayan
and Elbanna, 2011). This can lead to the discovery of new knowledge
and skills as team members are forced to adapt to changing circum-
stances and find new ways to overcome obstacles (Dayan and Elbanna,
2011). On the other hand, project complexity could also lead to negative
effects on NPD teams. Excessive project complexity can lead to
decreased motivation and job satisfaction among team members as they
become overwhelmed by the demands of the project (De Toni and Pes-
sot, 2021). This can lead to decreased productivity and reduced
learning, as team members may be less inclined to share their knowledge
and experience with others (Shepherd et al., 2011). Additionally, the
stress and pressure associated with complex projects can lead to
burnout, further reducing the effectiveness of team members and the
organisation’s overall performance (Akgiin et al., 2007; Carbonell and
Rodriguez-Escudero, 2020). Moreover, complex projects can also lead to
decreased communication and collaboration among team members
(Shepherd et al., 2011). Indeed, due to the high level of complexity, it
may be difficult for team members to understand each other’s roles and
responsibilities, leading to misunderstandings, miscommunication and
conflict. Following similar paths, we argue that project uncertainty can
have negative impacts on NPD team learning in several ways. Firstly,
uncertainty can increase stress levels among team members, which can
negatively impact their motivation to learn (Carbonell and
Rodriguez-Escudero, 2020). The unpredictability of project outcomes
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can create pressure on team members to deliver results, which can result
in a focus on achieving project goals at the expense of learning and
development. When there is uncertainty about project outcomes, team
members may be unsure about what is expected of them and what their
role is in the project. This can lead to confusion, miscommunication, and
decreased focus on learning, which can negatively impact the team’s
performance and ability to achieve its goals (Shepherd et al., 2011).

Proposition 1. Project complexity and project uncertainty are conditions
that could affect NPD team learning with different configurations depending
on past failures or successes together with the interplay of both team and
environmental characteristics.

2.4. Interpersonal team characteristics and NPD team learning

Teams themselves, as key units in organisations, are fundamental
elements in the analysis of NPD team learning processes. Recent ad-
vancements in NPD practices have encouraged the adoption of an agile
mindset. This approach enables teams to refine their processes and
adjust their routines iteratively, guided by ongoing learning and the
demands of a dynamic environment (Meier and Kock, 2021; Pellizzoni
et al., 2019). We argue that several team characteristics reflect such an
agile mindset. Importantly, interpersonal team characteristics, such as
innovation norms, cohesion, and decision-making autonomy (Stock,
2014), are key in shaping the way a team approaches learning processes
(Zellmer-Bruhn and Gibson, 2006). If a team has experienced success in
previous projects, they may feel more confident in their abilities and be
more open to taking risks and trying new approaches (Doloi et al.,
2011). This can lead to greater innovation and more effective learning,
as team members are more likely to experiment and challenge the status
quo. However, if a team has experienced failure in the past, team
members may become more risk-averse and less likely to take on new
challenges (Edmondson, 2011). In this case, interpersonal team char-
acteristics might be determinant, as the team works together to over-
come the challenges they face and make more informed decisions.

For team innovation norms to effectively drive NPD team learning, it
is important to communicate and reinforce these norms through
organisational processes (Decuyper et al., 2010). This can be achieved
through clear expectations and goals, as well as recognition and rewards
linked to innovative behaviours. Furthermore, team innovation norms
should be flexible and adaptable to changing circumstances, allowing
team members to continuously innovate and learn (Stock, 2014). Be-
sides, high levels of cohesion can be fostered through effective leader-
ship and clear communication of goals and expectations (Post, 2015).
Regular team-building activities and opportunities for team members to
collaborate on projects can also increase cohesion and foster a positive
learning environment (Brockman et al., 2010). To maintain high levels
of cohesion, it is critical to address conflicts and challenges construc-
tively and openly, promoting a culture of open communication and trust
(Tekleab et al., 2009). To ensure that decision-making autonomy posi-
tively influences NPD team learning, team members should have the
necessary skills and resources to make informed decisions (Stock, 2014).
This includes access to information, management support, and oppor-
tunities for skill development (Haas, 2006). Clear decision-making
processes and guidelines can help ensure that team decisions are made
fairly and transparently, promoting trust and collaboration among team
members. Providing regular feedback on the outcomes of decisions can
enhance NPD team learning, allowing team members to reflect on their
experiences and make adjustments for future decision-making (Brock-
man et al., 2010).

On the other hand, innovation norms could create pressure to
conform to groupthink, where dissenting opinions are suppressed in the
interest of unanimity (Brockman et al., 2010). This can lead to missed
opportunities for learning and growth, as well as decreased creativity
and innovation in the long term. Also, cohesion can have negative im-
pacts on NPD team learning (Wise, 2014). When teams are too cohesive,
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they may become resistant to diversity (Tekleab et al., 2016). This could
hinder the emergence of new ideas and perspectives, as team members
are more likely to rely on the opinions of their peers rather than engage
in critical thinking and reflection. This can lead to a lack of openness and
a reluctance to challenge one another, which are critical components of
effective NPD team learning. Finally, decision-making autonomy, or the
extent to which teams are given control over their own processes, can
negatively affect NPD team learning. When teams have too much au-
tonomy, they may become insular, relying only on their own expertise
and knowledge (Gerwin and Moffat, 1997). This could lead to a lack of
exposure to new ideas and a failure to tap into the resources and
expertise of others, both of which are crucial for NPD team learning.
Teams with high levels of autonomy may also become less accountable
for their actions, which can lead to a lack of transparency and decreased
opportunities for feedback, reflection, and learning (Brockman et al.,
2010). Thus, we develop the following:

Proposition 2. Innovation norms, cohesion and decision-making auton-
omy are conditions that could affect NPD team learning with different con-
figurations depending on past failures or successes together with the interplay
of both project and environmental characteristics.

2.5. Environmental uncertainty and NPD team learning

The impact of environmental characteristics such as technological
and market turbulence on NPD team learning can vary depending on
previous project failures or successes (Belassi and Tukel, 1996). For
teams that have experienced success in the past, technological and
market turbulence can be seen as opportunities to learn, leading to
further success (Madsen and Desai, 2010). The team may be more
resilient and better equipped to handle change (Kirkman et al., 2018).
However, for teams that have suffered from previous project failures,
technological and market turbulence can be viewed as threats, poten-
tially hindering their ability to learn and effectively respond to new
challenges (Madsen and Desai, 2010). These teams may require more
support and resources to overcome the impact of previous failures and
build the confidence necessary for successful learning.

In an organisational context, environmental characteristics play a
crucial role in shaping the learning process of teams (Bresman and
Zellmer-Bruhn, 2013). We argue that technological and market turbu-
lence, in particular, can positively impact NPD team learning by
fostering an environment of innovation and creativity. Specifically,
technological advancements can provide teams with new tools and re-
sources that enhance their ability to learn (Edmondson et al., 2001),
while market turbulence can drive organisations to adapt to new and
changing market conditions, leading to the development of new skills
and knowledge (Paladino, 2008). The combination of these environ-
mental factors creates a dynamic and challenging environment that
promotes continuous learning. Moreover, the pressure to innovate and
adapt to new technologies and market conditions fosters a sense of ur-
gency and motivation within teams (Fredberg and Pregmark, 2022). In
this context, teams are forced to quickly develop and implement new
ideas, skills, and strategies to remain competitive. In addition, envi-
ronmental turbulence can increase the demand for cross-functional and
interdisciplinary collaboration (Buganza et al., 2009).

However, we argue that environmental characteristics can also have
a negative impact on NPD team learning. Indeed, the rapid pace of
technological change and volatile market conditions can create an un-
certain environment that undermines knowledge transfer and learning
processes (Liao and Hu, 2007). Thus, the constant need to adapt to new
technologies and market conditions can lead to a lack of stability and
predictability, making it difficult for teams to focus on their learning
goals. The pressure to continuously innovate and adapt can lead to a
culture of fear and uncertainty within organisations, making it difficult
for teams to engage in open discussions about their learning needs and
challenges (Fredberg and Pregmark, 2022). Team members may
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Fig. 1. Theoretical model.

experience a sense of intimidation that deters them from acknowledging
their limitations or seeking assistance from others, hindering the sharing
of knowledge and expertise that is essential for effective NPD team
learning. Furthermore, the focus on innovation and adaptation can lead
to a prioritisation of short-term goals over long-term development,
hindering the investment of time and resources into the learning pro-
cess. In such a scenario, teams may be too busy dealing with immediate
challenges to focus on developing the skills and knowledge necessary for
long-term success. This can lead to a lack of preparedness for future
challenges, undermining the sustainability and resilience of

Table 1
Sample Characteristics.
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organisations. Building on these arguments, we present:

Proposition 3. Technological and market turbulence are conditions that
could affect NPD team learning with different configurations depending on
past failures or successes, together with the interplay of both project and team
characteristics.

Fig. 1 shows our theoretical model. We suggest that NPD team
learning depends on how multiple conditions interact and combine
rather than on how specific factors affect it directly. Following Pappas
and Woodside (2021), we used an asymmetric approach to find multiple
ways to achieve the same outcome.

3. Method
3.1. Sample and setting

In exploring our propositions, this study used a survey to collect data
from managers working in SMEs and large manufacturing firms actively
engaging in NPD activities. We began by assessing the content validity of
a preliminary version of the questionnaire with managers from firms of
various sizes. We then revised and administered it to a sample of NPD
project managers in manufacturing firms who have managing roles and
authority over the NPD process in their organisations. To enhance the
reliability of our analysis, we incorporated two pre-screening questions
into the survey. First, we inquired about the number of projects the
participants were concurrently involved in, excluding those engaged in
multiple projects to minimise instances of simultaneous team member-
ships (O’Leary et al., 2011) and divergence in membership models
(Mortensen, 2014). Second, we questioned the extent of their partici-
pation throughout the entire NPD project, i.e. from ideation to product
launch. We set a minimum participation threshold of 70% for the ac-
tivities of the NPD project, discontinuing the data collection for partic-
ipants falling below this threshold. Lastly, for the question pertaining to
learning from failure, we instructed participants to recall only their most
recently completed NPD project, where their involvement was sub-
stantial (i.e. more than 70%).

We focused on United Kingdom manufacturing firms for three main
reasons. First, United Kingdom manufacturing firms represent a

Respondents’ Characteristics

Age Gender

18-30 23 7.47% Male 225 73.05%

31-45 141 45.78% Female 83 26.95%

46-60 132 42.86%

>60 12 3.90%

Industry Expertise NPD Expertise

1-5 years 11 3.57% 1-5 years 14 4.55%

6-10 years 84 27.27% 6-10 years 85 27.60%

>10 years 213 69.16% >10 years 209 67.86%

Firms’ Characteristics

Size (Employee Number) Manufacturing Sector (NACE)

5-20 11 3.57% Computer and Electronics 73 23.70%

21-50 51 16.56% Electrical and Machinery 71 23.05%

51-250 81 26.30% Metallic 23 7.47%

251-500 86 27.92% Motor Vehicles and Transports 64 20.78%

>500 79 25.65% Pharmaceutical 65 21.10%
Plastics and Non-metallic 12 3.90%

Technological Level

High-Tech 171 55.52%

Low-Tech 137 44.48%

Grand Total 308
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significant and growing segment of the global manufacturing industry
(Statista, 2023). Second, a recent report by Deloitte reported that the
United Kingdom leads the world in technology innovation due to various
initiatives that support its development (Down, 2022). The United
Kingdom has a diverse range of high-tech and low-tech manufacturing
firms allowing it to cover a broad range of NPD projects. Third, the
United Kingdom’s national economic strategy is based on open inno-
vation practices and digital business, further allowing a diversity of NPD
projects and project management practices inside our sample. As a
result, 308 responses were received, all of which passed the manipula-
tion checks included in the questionnaire. Table 1 summarises the
sample’s characteristics.

3.2. Bias control

To avoid single-source bias, we collected a sample of senior and
middle managers from SMEs and large firms in various manufacturing
sectors (Bianchi et al., 2019). We did not mention the model in Fig. 1 to
prevent directional responses that could bias the interviewees’ attention
towards the relationships examined in this study (Groves et al., 2011).
We attempted to minimise social desirability bias by ensuring confi-
dentiality and asking general questions about the organisation and its
members’ behaviour. Moreover, the institutional items were less prone
to social desirability bias because they did not pertain to individual
behaviours or performance (Groves et al., 2011). We also inserted three
attention check questions in the survey text and excluded respondents
who failed more than one attention check.

To check whether response bias could have undermined the validity
of our data, we also conducted a series of robustness tests (Podsakoff
et al., 2003). We tested response bias with independent sample t-tests.
We found no significant differences when comparing early and late re-
spondents or randomly split groups of respondents on control variables
such as age, gender, firm location, size, industry, and technology level.
Similarly, we checked common method bias with Harman’s single factor
test (29.72%) and the marker variable; both tests showed no relevant
issues. The VIF for multicollinearity showed an acceptable level (see
Chatterjee and Hadi, 2006) for all variables involved in the study (p =
3.61, tolerance >0.20), with no variable scoring above 5.

3.3. Measures and reliability

In this study we employed scales that were previously validated in
published research to ensure the validity of the constructs. All items
were measured on a seven-point Likert scale, from "(1) Strongly
disagree" to "(7) Strongly agree", and slightly modified to fit the context
of NPD. In particular, NPD Product Success (NPS) has been measured
through the scale provided by Dayan and Elbanna (2011). The scale
measures the extent to which the developed products meet the man-
agers’ expectations regarding sales volume and profitability. This mea-
sure has been used for the median split discussed in the next subsection.

Our dependent variable, NPD team learning, has been measured
through the scale proposed by Sarin and McDermott (2003). In their
study, Sarin and McDermott (2003) describe NPD team learning in the
context of NPD projects as "the degree to which processing of team
experience changes the nature and range of potential team actions" (p.
735). This dynamic interpretation emphasises that NPD team learning is
not a static acquisition of knowledge but an ongoing process that
continually shapes the team’s repertoire of actions and decisions.
Through the continuous learning cycle inherent in NPD projects, team
members are equipped to respond more adeptly to similar situations in
the future, applying the valuable insights gained to various aspects
within and beyond the project’s boundaries.

Our independent variables include project, team and environmental-
level constructs. Regarding project level, NPD Project Complexity (PCX)
has been measured following Sarin and McDermott (2003) and is
depicted as the extent to which the process of development is
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challenging and inherently difficult. The measure of NPD Project Un-
certainty (PUN) relies on Dayan and Elbanna (2011). Such a measure
explores to what extent NPD teams experienced project uncertainty, and
it primarily involves a lack of clear information and complexity in pre-
dicting outcomes. It arises when necessary information is ambiguous or
incomplete, and project results are difficult to foresee. Essentially, it
underscores the challenges and unpredictability inherent in innovative
processes.

Regarding team level, NPD Team Innovation Norms (INR) refer to
the established and articulated expectations, standards, and acceptable
behaviours relating to generating innovative ideas within the NPD team.
These norms provide a well-defined understanding of what actions are
deemed suitable and which are not when fostering innovation. They
serve as a guideline for team members, outlining their responsibilities in
creating innovations, thus encouraging consistent innovative behaviour
(Stock, 2014). NPD Team Cohesion (COH) refers to the interpersonal
relationships and a strong sense of team spirit among members. It also
includes the satisfaction derived from being a part of the team and the
desire to remain a part of it. These factors contribute to a more collab-
orative, supportive, and effective working environment, facilitating NPD
(Stock, 2014). NPD Team Decision-making Autonomy (DMA) reflects an
NPD team’s independence and discretion in defining and executing their
tasks and methods. This includes the team’s ability to choose the way to
carry out the work, decide on the order of task completion, and define
required activities and methods for task fulfilment. Autonomous
decision-making contributes to flexibility, adaptability, and a sense of
ownership within the team, thereby potentially increasing efficiency
and innovation (Stock, 2014).

Regarding the environmental level, Market Turbulence (TTU) is a
construct that refers to the volatility and unpredictability of customer
preferences and needs in a given industry. It captures the extent to which
customer preferences change over time, the continuous search for new
products, and the variation in product-related needs between new and
existing customers. High market turbulence suggests a dynamic and
rapidly evolving marketplace, requiring firms to be agile and responsive
to maintain a competitive edge (Dayan and Elbanna, 2011). Techno-
logical Turbulence (NTU) captures the rate of technological change and
innovation within an industry, including developing and applying new
product ideas. It considers the pace at which technology used in product
development is changing and the extent to which technological break-
throughs are enabling a large number of new product ideas. High
technological turbulence indicates a fast-evolving technological land-
scape, necessitating organisations to be innovative, adaptable, and
forward-looking (Dayan and Elbanna, 2011).

To estimate the underlying latent constructs representing the survey
items, we relied on the statistical doctrine of congeneric approaches,
which contend the increase in accuracy estimation and representativity
of latent constructs (McNeish and Wolf, 2020). In doing so, we employed
the CLC Estimator software (Marzi et al., 2023a). Maximum likelihood
estimation method has been selected for the weights imputation. The
table below (Table 2) shows the full list of items, reliability and AVE.
McDonald’s Omega was always above 0.70 and met the minimum
requirement, confirming the internal consistency and reliability of the
measures (Groves et al., 2011). Moreover, the AVE values were well
above 0.50, supporting the convergent validity of the constructs’
measures.

3.4. Fuzzy-set qualitative comparative analysis (fsSQCA)

In this study, we relied on a fuzzy-set Qualitative Comparative
Analysis (fsQCA). fsQCA integrates quantitative and qualitative ap-
proaches by avoiding the limitations of methodologies that rely only on
direct relationships, such as structural equation modelling (Pappas and
Woodside, 2021). fsQCA merges the depth of qualitative case study
techniques and the broader applicability of quantitative methods. fSQCA
fills a niche between exploratory and hypothesis-testing research.
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Table 2
Items and Reliability of Latent Variables.

Omega  AVE

Think about the last project you participated in relation to the development of a new product:
New Product Success - NPS (Dayan and Elbanna, 2011) 0.83 0.64
The product met or exceeded volume expectations.
The product met or exceeded sales expectations.
The product met or exceeded the first-year number expected to be
produced and commercialised.
Overall, the product met or exceeded sales expectations.
The product met or exceeded return on investment (ROI)
expectations.
NPD Project Complexity - PCX (Sarin and McDermott, 2003) 0.81 0.61
The product developed by our NPD team was technically complex
to develop.
Our NPD team had to use non-routine technology to develop the
product.
The development process associated with the product was
relatively simple (R).
The development of this product required pioneering innovation.
The product developed by our NPD team is/was complex.
NPD Project Uncertainty - PUN (Dayan and Elbanna, 2011) 0.74 0.59
How confident were the NPD team members that they were
making the right choice?
To what extent were the goals of this NPD project clear for the
participants?
It was not at all clear what kind of information we should collect so
as to finish the NPD project.
We were very uncertain about the actions that should be taken to
finish the NPD project.
It was very difficult to predict the outcomes of the NPD project.
Was there a need for extra information before finishing the NPD
project?
NPD Team Innovation Norms - INR (Stock, 2014) 0.81 0.63
In our NPD team it is clear what is acceptable behaviour for
innovation generation and what is not acceptable.
In our NPD team it is clear what members are expected to do in
terms of generating innovations and they do it.
In our NPD team we have clear standards for the innovation
behaviour of the team members.
NPD Team Cohesion - COH (Stock, 2014) 0.84 0.65
In our NPD team, members generally like the other members.
In our NPD team, members like to stay in this team.
In our NPD team, there is a high team spirit.
In our NPD team, members appreciate each other personally.
In our NPD team, members enjoy being a member of this work
unit.
NPD Team Decision-making Autonomy - DMA (Stock, 2014) 0.79 0.61
Our NPD team is able to choose the way to go about the work in
the team.
Our NPD team decides autonomously how to fulfil its tasks.
Our NPD team defines our tasks independently.
Our NPD team defines the required activities and methods to fulfil
our tasks autonomously.
Our NPD team defines the order of task completion autonomously.
Market Turbulence - MTU (Dayan and Elbanna, 2011) 0.82 0.66
Customers’ preferences changed quite a bit over time in our
industry.
Customers tended to look for new products all the time in our
industry.
New consumers tend to have product-related needs that are
different from those of our existing customers.
We are witnessing demand for our product and services from
customers who never bought them before.
Technological Turbulence - TTU (Dayan and Elbanna, 2011) 0.78 0.63
The technology used in the product developed was rapidly
changing.
The technology in our industry was changing rapidly.
A large number of new product ideas have been made possible
through technological breakthroughs in our industry.
NPD Team Learning - NTL (Sarin and McDermott, 2003) 0.83 0.65
Being a part of this NPD team has been a great learning experience
for the team members.
Member’s experience with the NPD team is likely to help them
perform better in cross-functional teams in the future.
Member’s experience with the NPD project is likely to help them
perform better on product development projects in the future.
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Table 2 (continued)

Omega AVE

NPD team members are likely to repeat the mistakes made here on
other projects (R).

Due to their experience on this project, NPD team members will be
better prepared to handle similar situations.

Members are likely to apply the lessons learned on this NPD
project to other areas in the organisation.

Summary coefficients of Confirmatory Factor Analysis (CFA) follow: CFI = 0.92;
SRMR = 0.004; RMSEA = 0.07.

Items indicated with an (R) have undergone reversal during the data gathering
process.

Instead of testing hypotheses, fSQCA generates propositions to deter-
mine membership in particular configurations or pathways (Woodside,
2013). When causality in a research phenomenon is multiple, for
instance, the outcome depends on a set of factors, fsQCA is a suitable
analysis method (Pappas and Woodside, 2021). Instead of estimating the
net effects of the independent variables on the outcome, fSQCA examines
the relationships between an outcome and all binary combinations of the
independent variables. This methodological approach enables identi-
fying relevant configurations that ensure the outcome condition (Ragin,
2009; Pappas and Woodside, 2021). According to Ragin (2009),
applying fsQCA can overcome several limitations of traditional, linear,
and test theory, as the method allows for causal asymmetry, neutral
permutation, and limited diversity. In fsSQCA, a configuration represents
a combination of factors or situations that are favourable, unfavourable,
or non-existent. As a result, the primary aim of fsSQCA is to identify key
configurations that lead to specific outcomes and identify instances that
share a particular set of requirements (Pappas and Woodside, 2021).

To classify NPD projects among the high-performing and low-
performing, we applied the median split approach (MacCallum et al.,
2002) on the median value of the new product success scale by Dayan
and Elbanna (2011) with a crossover value of 4.62. The use of median
split to transform a continuous variable in a dichotomous one has been
widely applied in social and psychological science (e.g. Homburg et al.,
2011; O’Brien and O’Toole, 2021). In our case, median split helps
identifying high-performing and low-performing NPD projects based on
their reported project success. Indeed, aspirations are the minimum
level of performance that decision-makers consider acceptable in NPD
projects. Performance exceeding this level is considered successful,
while performance falling below it is deemed a failure. (Cyert & March
1963; Madsen and Desai, 2010). As a result, we posited that NPD pro-
jects exceeding the value of the median split are deemed "High--
Performing NPD projects (HP-NPD)" and are thus labelled as "successful
NPD projects". Conversely, NPD projects falling below the median split
value are classified as "Low-Performing NPD projects (LP-NPD)" and are
consequently labelled as "failed NPD projects". Finally, we employed the
reporting framework for fsQCA-based studies presented in Marzi et al.
(2023b). Such a framework allowed us to graphically compare the
various fsQCA solutions (Fig. 2) with the theorised baseline model
(Fig. 1).

3.5. Calibration and necessary conditions

In this study, we followed Pappas and Woodside (2021) to calibrate
multi-item scales. The values were all calibrated on a fuzzy scale
considering the following three thresholds: the original value covering
5% of the data values, which was the point of full non-membership
(fuzzy score = 0.05); the original value covering 50% of the data
values, which was the crossover point (fuzzy score = 0.50); and the
original value covering 95% of the values, which was the point of full
membership (fuzzy score = 0.95). Therefore, the rank of each causal
condition spanned from O to 1, representing the categories from "no
membership" to "full membership", respectively (Ragin, 2009). Table 3
shows the statistics and calibration values for all conditions. Along with
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HP-NPD1

Baseline
Model

LP-NPD1

Fig. 2. Graphical Representation of fsQCA Solutions

HP-NPD2
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LP-NPD4

Note: Bold lines indicate the presence of a condition, dashed lines indicate its absence. Solid-filled circles indicate the presence of a core condition, dashed-filled
circles indicate the absence of a core condition. Absence of circles indicate "do not care" condition.

Table 3
fsQCA Calibration.

Constructs Mean SD Min Max Fuzzy Score

0.05 050 0.95

High-Performing NPD Projects (HP-NPD)

Project Complexity 3.67 1.77 1.00 6.94 1.20 3.44 6.57
(PCX)

Project Uncertainty 4.37 1.76 119 7.00 135 4.88 6.85
(PUN)

Innovation Norms (INR) 4.46 1.84 1.00 7.00 1.00 4.84 7.00

Cohesion (COH) 5.12 147 100 7.00 119 533 7.00

Decision-Making 4.70 1.62 1.20 7.00 1.20 534 6.80
Autonomy (DMA)

Market Turbulence 4.38 166 124 687 126 451 6.56
(MTU)

Technological 4.26 1.72 100 7.00 1.00 432 7.00
Turbulence (TTU)

NPD Team Learning 4.87 1.63 112 7.00 129 544 6.76
(NTL)

Low-Performing NPD Projects (LP-NPD)

Project Complexity 4.29 1.63 112 7.00 119 438 6.80
(PCX)

Project Uncertainty 5.13 1.78 1.00 7.00 1.17 581 7.00
(PUN)

Innovation Norms (INR) 4.17 1.80 1.00 7.00 1.00 4.03 6.66

Cohesion (COH) 3.80 1.60 1.35 7.00 1.67 3.21 6.49

Decision-Making 4.35 1.81 114 681 120 4.82 6.72
Autonomy (DMA)

Market Turbulence 4.49 1.72 100 7.00 125 5.03 6.73
(MTU)

Technological 4.74 1.71 132 7.00 132 468 7.00
Turbulence (TTU)

NPD Team Learning 4.43 185 1.00 6.86 117 454 6.83
(NTL)

calibration, it was important to test the necessity of each condition.
Within the methodological framework of fsQCA, variables could
manifest in multiple ways: they could be embedded in a solution (pre-
sent), entirely excluded (absent), or fall into the "do not care" group. This
latter group implies that a condition’s presence or absence is not shaping
a specific configuration’s outcome (Pappas and Woodside, 2021). Core
conditions indicate elements with a marked causal connection with the
intended outcome, shaping the configuration’s result. In contrast, pe-
ripheral elements represent conditions that hold a marginal (but sig-
nificant) role in determining a causal relationship with the outcome,
suggesting their influence on the configuration’s result is comparatively

lower than core conditions (Fiss, 2011; Pappas and Woodside, 2021).
We tested whether any of the seven conditions were necessary and al-
ways present (or absent) for NPD team learning. According to Pappas
and Woodside (2021), all levels of our conditions were below the
threshold of 0.9, indicating that the condition variables cannot explain
the results individually, but combinations need to be identified.

4. Results

We examined how different combinations of our seven causal con-
ditions could lead to NPD team learning by using the fsQCA truth table
analysis. We set a frequency threshold of four and a consistency
threshold of 0.90 (Pappas and Woodside, 2021) to include 80% of the
cases (Ragin, 2009). The fsQCA results showed multiple
high-performing and low-performing NPD project configurations. We
tested the robustness of the solutions by changing the crossover points
for calibration (+£25%) as suggested by Fiss (2011). The solutions
remained stable with minor permutation changes and numerical values.

To further assess the reliability of the median split procedure, we
undertook multiple robustness checks, adjusting the median split value

Table 4

SolutioHns for High-performing NPD Projects.
Configurations Solutions

HP-NPD1 HP-NPD2 HP-NPD3

Project Complexity (PCX) ° o
Project Uncertainty (PUN) ° o
Innovation Norms (INR) ° o
Cohesion (COH) ® . °
Decision-Making Autonomy (DMA)
Market Turbulence (MTU) :
Technological Turbulence (TTU) x x .
Consistency 0.83 0.82 0.84
Raw Coverage 0.59 0.57 0.43
Unique Coverage 0.08 0.07 0.02
Overall Solution Consistency 0.83
Overall Solution Coverage 0.72

Note: Black circles (@) indicate the presence of a condition, and circles with “x”
() indicate its absence. Large circle: core condition; small circle: peripheral
condition; blank space: “do not care” condition.
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Table 5
Solutions for Low-performing NPD Projects.
Configurations Solutions
LP- LP- LP- LP-
NPD1 NPD2 NPD3 NPD4
Project Complexity (PCX) ) ()
Project Uncertainty (PUN) o .
Innovation Norms (INR) . o
Cohesion (COH) )
Decision-Making Autonomy o °
(DMA)
Market Turbulence (MTU) ° ) °
Technological Turbulence (TTU) ) °
Consistency 0.88 0.75 0.83 0.82
Raw Coverage 0.47 0.39 0.37 0.36
Unique Coverage 0.16 0.06 0.05 0.03
Overall Solution Consistency 0.80
Overall Solution Coverage 0.71

Note: Black circles (@) indicate the presence of a condition, and circles with “x”
() indicate its absence. Large circle: core condition; small circle: peripheral
condition; blank space: “do not care” condition.

by intervals of 1, 2, and 3 standard deviations. These modifications
produced notably divergent fsQCA solutions, underscoring that the
median split value is positioned at a juncture where NPD projects, both
above and below this value, manifest considerable differences in their
outcomes. Additionally, we examined the robustness of the median split
value in the face of industry variations (firm size, industry, and tech-
nological level). With the median at 4.62, we executed reliability tests
by fashioning subsamples with the aid of the stipulated control vari-
ables. The resulting fsQCA analysis demonstrated that the findings were
in alignment with the consolidated data across the various sub-samples.
Tables 4 and 5 present the fsSQCA’s results. There are seven configura-
tions: three for high-performing NPD projects (HP-NPD) and four for
low-performing NPD projects (LP-NPD). Both sets have high coverage
and consistency levels (Ragin, 2009). Table 4 shows that the solution
coverage for high-performing NPD projects explains 72% of the cases (i.
e. a 0.72 coverage).

Table 5 shows that the overall solution coverage for low-performing
NPD projects can explain 71% of the cases (i.e. a coverage of 0.71). The
non-specularity of the solutions between high and low-performing NPD
projects corroborates the correctness of the method, as the results follow
different paths towards the outcome variable, namely, NPD team
learning.

The various combinations suggest that NPD teams learn differently
and with different pathways when an NPD project performs high as
compared to a low-performing one. Fig. 2 graphically summarises the
configurations associated with high-performing NPD projects and low-
performing NPD projects.

4.1. High-performing NPD projects — successful NPD projects

In the context of HP-NPD projects, our analysis has revealed three
key solutions instrumental in driving NPD team learning outcomes. The
first solution (HP-NPD1) underscores the importance of project
complexity, innovation norms, team cohesion, and decision-making
autonomy in achieving NPD team learning outcomes. Specifically, HP-
NPD1 shows that team cohesion is the only core condition of the
configuration, while project complexity and team innovation norms
represent peripheral conditions to team cohesion. At the same time, HP-
NPD1 exhibits a learning pathway requiring the absence of market and
technological turbulence. The second solution (HP-NPD2) emphasises
the role of market turbulence in achieving NPD team learning outcomes.
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HP-NPD2 highlights that project complexity and team innovation norms
are core conditions to reach the outcome variable, supported by the
peripheral role of project uncertainty and team cohesion. Technological
turbulence should be absent in such a configuration. The third solution
(HP-NPD3) highlights the importance of project uncertainty and
decision-making autonomy to achieve NPD team learning outcomes.
Also, team cohesion and technological turbulence play a peripheral role
in such an outcome.

Upon examining the impact of each variable, our study indicates that
team cohesion, innovation norms, and decision-making autonomy play a
critical role in facilitating NPD team learning in high-performing pro-
jects. Overall, our analysis of high-performing projects indicates that
NPD team learning is centred on highly cohesive teams, the promotion
of innovation norms, and the granting of decision-making autonomy to
the team. An important role is also played by project level variables. In
fact, it emerges that learning outcomes are typically fostered by teams
with highly developed interpersonal team characteristics. For optimal
learning outcomes, team cohesion requires the absence of environ-
mental turbulence, allowing teams to improve interpersonal relatioships
and enhancing their learning (see HP-NPD1). Interestingly, some degree
of project complexity (HP-NPD2) and project uncertainty (HP-NPD3) is
functional to enhance learning outcomes, when combined with inno-
vation norms and decision-making autonomy, respectively.

4.2. Low-performing NPD projects — failed NPD projects

In contrast to our analysis of the HP-NPD projects, our examination
of the LP-NPD projects revealed four solutions that lead to NPD team
learning outcomes. In LP-NPD1, project complexity and technological
turbulence are core conditions in fostering the outcome variable,
secondarily supported by team decision-making autonomy and market
turbulence. Thus, high project complexity and uncertainty levels,
coupled with technological turbulence, can enhance NPD team learning
outcomes. In LP-NPD2, core conditions are team cohesion and market
turbulence, whereas peripheral conditions include project uncertainty
and technological turbulence. The LP-NPD2 solution underlines the
positive impact of team cohesion on NPD team learning outcomes.
Specifically, high levels of team cohesion, coupled with project
complexity and project uncertainty, can lead to positive NPD team
learning outcomes. In LP-NPD3, team innovation norms are core con-
ditions together with the peripheral role of market turbulence and the
absence of technological turbulence. Finally, in LP-NPD4, project
complexity and uncertainty are core conditions, with the marginal
support of team innovation norms and decision-making autonomy. LP-
NPD4 highlights the positive impact of project uncertainty and tech-
nological turbulence on NPD team learning outcomes.

Thus, our results indicate that team cohesion, innovation norms, and
decision-making autonomy are significant drivers of learning for NPD
team. Importantly, in low-performing projects it emerges that also
project-level and environmental-level variables occupy a prominent
position in enhancing NPD team learning. For example, multiple solu-
tions indicate that project complexity can highly affect NPD team
learning. Overall, to ameliorate the learning outcomes of NPD teams in
low-performing projects, our analysis underscores the importance of
building cohesive teams, advocating for innovation norms, and granting
decision-making autonomy. Interestingly, the proposed configurations
also underscore that, together with team-level variables, teams should
consider project complexity and uncertainty as valuable learning sour-
ces. Finally, our data highlight the dual role of environmental (both
market and technological) turbulence. While it can foster learning in
certain conditions (e.g. see solutions LP-NPD1 and LP-NPD2), there are
instances where the learning process benefits from its absence (e.g. see
solution LP-NPD3).
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5. Discussion
5.1. Theoretical implications

At a theoretical level, this study provides novel insights that could
contribute in various research domains. First, it enriches the extant
research on NPD team learning (Carbonell and Rodriguez-Escudero,
2020; Nellen et al., 2020) and NPD practices (Knudsen et al., 2023;
Marzi et al., 2020; Oehmen et al., 2014) by addressing the relative
scarcity of studies focused on failed NPD projects (Forsman, 2021;
Madsen and Desai, 2010; Rhaiem and Amara, 2021). This study moves
beyond merely analyzing NPD team success (e.g. Dayan and Elbanna,
2011) and adds depth to the existing literature by conducting a
comparative analysis of the key determinants of NPD team learning
outcomes in both successful and failed projects. It identifies multiple
configurations of conditions enhancing to NPD team learning and em-
phasises the importance of considering project-level, team-level, and
environmental-level factors. Specifically, in successful projects, the
study indicates that interpersonal team characteristics are key in
fostering NPD team learning outcomes. Interestingly, also project-level
variables are relevant, while multiple solutions require the absence of
environmental turbulence to optimise team learning processes. On the
other hand, in failed projects, project complexity, uncertainty, techno-
logical and market turbulence, in combination with interpersonal team
characteristics, play a prominent effect on NPD team learning outcomes.

Second, this study contributes to the NPD practices literature by
investigating NPD teams and their outcomes, offering insights into both
successful and failed NPD projects (Knudsen et al., 2023; Marzi et al.,
2020; Meier and Kock, 2021). For failed NPD teams, recognising and
managing project complexity, uncertainty, and environmental turbu-
lence can lead to improved NPD learning outcomes. Although associated
with difficulties, these factors can prompt a learning response that
identifies and addresses operational shortcomings, potentially convert-
ing low performance into a platform for team growth. Moreover,
interpersonal team characteristics, including team cohesion, innovation
norms, and decision-making autonomy, are key across all performance
levels. Enviromental characteristics like market and technological tur-
bulence can stimulate NPD team learning opportunities, especially
coming from previously failed projects. In the context of failed projects,
the results suggest that market turbulence prompted teams to adapt to
changing customer demands and competitive pressures, promoting
continuous learning. At the same time, technological turbulence might
have encouraged teams to consistently upgrade their knowledge and
skills. Through a comparative analysis of the learning pathways, this
research improves our understanding of the factors that influence NPD
team performance and the development of new products. Indeed, the
findings reveal that learning from both successes and failures is crucial
for enhancing NPD team learning and facilitating the development of
innovative products.

Third, we believe this study could bring value to the sense-making
literature (e.g. Boisot and Child, 1999; Gell-Mann, 1994; Weick,
1995). In particular, it sheds light on the differential epistemological
trajectories NPD teams navigate after project outcomes. Successful
projects tend to see teams gravitate towards inherent project and team
characteristics, hinting at a potential strategy to reduce complexity. In
contrast, failures push teams to confront external factors and complex-
ities, pointing towards an absorptive approach. By charting how NPD
teams assimilate, interpret, and act on their experiences, the study un-
derscores the pivotal role of sensemaking in enhancing adaptability and
strategic orientation in today’s intricate business landscape. Thus, from
a sense-making perspective, these findings highlight the dynamic nature
of team interpretation and action, emphasising the essence of sense-
making as a continuous, iterative process.

Fourth, this study underscores the value of embracing complexity
and uncertainty as catalysts for positive outcomes (e.g. Garud et al.,
2011; Niosi, 1999), even when a team had just encountered a failure. As

10
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organisations and individuals confront an increasingly dynamic and
unpredictable environment, the insights gleaned from this research offer
practical and actionable guidance on navigating through ambiguity and
uncertainty to promote growth, innovation, and sustained success. The
emergent phenomenon of serendipity, or the search that leads to an
unintended positive outcome, can arise from such dynamic conditions
(Balzano, 2022). In this scenario, the present study underscores the
relevance of acknowledging the advantages of navigating through
ambiguous and unpredictable scenarios, particularly in light of the dy-
namic and rapidly evolving landscape of contemporary times. Indeed,
the study highlights the importance of adopting a growth mindset that
embraces learning and experimentation to cope with ambiguity and
uncertainty. By reframing complexity as an opportunity for growth and
development rather than a barrier to success, individuals and organi-
sations can leverage the potential benefits of navigating through un-
certain conditions more effectively.

5.2. Practical implications

This study also has a number of practical implications. The obtained
findings can be leveraged by organisations to develop better practices
and policies that facilitate learning from both failures and successes,
thereby improving project outcomes and enhancing overall organisa-
tional performance. Interestingly, when teams have dealt with prior
failures, both market and technological turbulence present a double-
edged sword. While, at times, less turbulence can promote team
learning, in other instances, a certain degree of turbulence can aid teams
in leveraging their experience and enhancing their learning processes.
This effect is less pronounced when teams have previously encountered
prior successes, as project-level and team-level variables become more
significant in enhancing team learning outcomes in such cases.

Thus, from a managerial perspective, this study provides guidance
for NPD teams aiming to enhance their performance by drawing lessons
from both successful and failed projects. Specifically, we compare the
learning pathways adopted by teams across these project outcomes. Our
findings underscore the importance of team-level factors. Regardless of
the outcome of previous projects, it is crucial for organisations to focus
on nurturing a cohesive team, promoting innovation norms, and
granting decision-making autonomy to ensure team cohesion.

Complexity and uncertainty can be seen as catalysts for positive team
outcomes. To effectively manage these inherent challenges, it is key to
nurture a growth and agile mindset that champions learning and
experimentation (Meier and Kock, 2021). This implies adopting a pro-
active attitude towards ambiguity, interpreting it as an avenue for
advancement and evolution instead of perceiving it as an obstacle to
success. Consequently, organisations should foster adaptability in
response to uncertainty while concurrently recognising complexity and
uncertainty as integral conditions of business landscapes (Pellizzoni
et al., 2019). By developing the capacity to flexibly adjust to changing
circumstances and maintain a sense of purpose and direction amidst
uncertainty, teams can more effectively weather the challenges of vol-
atile and dynamic environments. Leveraging diverse perspectives and
expertise can be highly beneficial when navigating turbulent scenarios
(Mack et al., 2016). Drawing on the viewpoint of a diverse range of
stakeholders, organisations can develop more nuanced strategies for
managing uncertainty and turbulence.

5.3. Future research avenues

While this study sheds light on the key determinants of NPD team
learning outcomes in NPD projects by comparing the routes on how NPD
teams learn differently from failure and success, it also opens multiple
avenues for future research. A first research avenue could enrich our
understanding of NPD learning outcomes, both in cases of failure and
success. For example, future research could consider individual-level
factors, such as personality traits and cognitive styles, and
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organisational-level factors, such as organisational culture and business
strategy, that may concurrently impact NPD team learning outcomes in
NPD projects (Ferreira et al., 2020; Nellen et al., 2020). Sarin and
McDermott (2003) highlighted the relevance of leadership characteris-
tics within NPD teams on their learning. Accordingly, future research
could also assess the concurrent role of leadership in facilitating team
learning from failure and success, examining how different leadership
styles and behaviours can impact NPD team learning outcomes.

Learning from failure and success is crucial for the success of teams
(Deichmann and Ende, 2014; Madsen and Desai, 2010; Muehlfeld et al.,
2012). However, not all learning mechanisms and strategies might be
equally effective, and it is important for firms to compare and evaluate
different approaches to identify the most effective ones. This can help
firms to develop more effective learning and development programs for
NPD teams. Thus, a second research avenue could compare the effec-
tiveness of different learning mechanisms and strategies employed by
NPD teams to learn from failure and success, including informal and
formal learning (Bednall and Sanders, 2017; Bunderson and Boumgar-
den, 2010) and individual versus collective learning (Brockman et al.,
2010; Knapp, 2010), providing firms with further insights into the
development of effective learning and development programs for NPD
teams. Indeed, research has shown that both informal and formal
learning is important for teams to learn (Bednall and Sanders, 2017).
Informal learning is often more effective for complex and ambiguous
problems where there is no clear solution. It allows NPD teams to
experiment, explore, and learn through trial and error. On the other
hand, formal learning is more effective for well-defined problems
(Bunderson and Boumgarden, 2010). It allows NPD teams to learn best
practices, techniques, and methodologies that can be applied to similar
problems in the future.

A third avenue of research could investigate the medium- and long-
term effects of learning from both failure and success on NPD team
performance and innovation success (Forsman, 2021), considering the
potential impact of learning on future projects and outcomes, shedding
light on how teams can improve their future outcomes, creating a cul-
ture of continuous improvement and innovation, and managing risk
(Dillon and Tinsley, 2008). Studying the impact of learning on NPD team
performance and innovation success can also guide organisations in the
identification of potential areas for improvement in their NPD processes,
helping them understand the long-term benefits of investing in NPD
team learning (Edmondson, 2011).

A fourth area of research could investigate the nuances of the cor-
relation between NPD team learning outcomes and other crucial factors,
such as team innovation, creativity, satisfaction, as well as NPD per-
formance, in both successful and failed project scenarios. By engaging in
learning activities, teams can improve their ability to innovate and
generate creative solutions to problems (Bosch-Rekveldt et al., 2011; De
Toni and Pessot, 2021). Exploring the relationship between NPD team
learning outcomes and other outcomes can help organisations better
understand how NPD team learning impacts these important outcomes.
For example, team innovation and creativity can be positively impacted
by NPD team learning. When team members are exposed to new ideas
and perspectives, they can generate more innovative and creative so-
lutions to problems (Levitt & March 1988; Liao et al., 2008).

6. Conclusions and limitations

This study presents an empirical investigation into the factors that
influence NPD team learning. Specifically, by analysing both cases of
project failures and project successes, this study highlights the relevance
of the project, interpersonal team, and environmental characteristics in
shaping NPD team learning outcomes. Our data suggest that failure and
success lead to different pathways towards NPD team learning.

Despite its contributions, this study has a number of limitations that
need to be considered. One limitation is that it was conducted in the
manufacturing industry, with a focus on SMEs, and therefore the
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generalizability of the findings to other industries may be limited. Self-
reported data were used in the study, which may introduce bias and
affect the validity of the results. Our study focused only on individuals
engaged in a single project at the time, thus not considering role changes
in multiple NPD projects. Still, we acknowledge that cross-functional
team members navigating multiple contexts may exhibit divergent
learning pathways. Furthermore, the study only examined NPD team
learning outcomes at a single point in time without considering potential
changes in these outcomes over the course of a project. Additionally, our
core unit of analysis was centred on project managers, as opposed to
other team members. This focus could potentially curtail the general-
izability of our findings, as the varied experiences of different team
members may shape their perception of NPD team learning pathways in
different ways.

To conclude, we hope that this study will prove valuable for orga-
nisations seeking to evaluate the benefits of investing in NPD team
learning strategies. We also hope that, by drawing on the insights ob-
tained from our research, organisations can enhance their NPD pro-
cesses and maximise team learning. In this regard, this study could
represent a step forward in developing a detailed understanding of
effective and efficient NPD learning processes. At the same time, this
study could offer new insights to managers on enhancing team learning
in ever-evolving business landscapes.
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