How Long and How Much: Stress, Adaptation, and NPD

Team Performance

Yang Liu

Submitted in accordance with the requirements for the degree of Doctor of

Philosophy

The University of Leeds

Leeds University Business School

July 2023



The candidate confirms that the work submitted is her own and that appropriate credit

has been given where reference has been made to the work of others.

This copy has been supplied on the understanding that it is copyright material and that

no quotation from the thesis may be published without proper acknowledgement.

© 2023 The University of Leeds and Yang Liu

The right of Yang Liu to be identified as Author of this work has been asserted by

Yang Liu in accordance with the Copyright, Designs and Patents Act 1988.



Dedication

To my family, Xilin Liu, Lining Jia, Lingning Jia, Liewen Liu, Huizhen Li, Zhongmou

Jia, Juncao Wang, and Beibei Liu



Acknowledgements

Without the enormous support and love from people around me, 1 would not have

gone this far. I would like to express my gratitude to them here.

First and foremost, | want to say thank you to all my amazing supervisors. Thank you,
Dr Zhaleh Najafi-Tavani, for guiding me into academia and helping me completing
my PhD research with lots of encouragement and inspirations. I learned so much from
you regarding both research and career development. Thank you, Dr Ghasem
Zaefarian, for always providing guidance and insightful feedback to me. Without you,
| would be so much more struggled with designing a good model and a good field
study. Thank you, Dr Vasileios (Bill) Davvetas, for your support and help. You always
gave rapid, patient, and helpful replies to my constant emails regarding data analysis.
You have inspired me a lot. | have been tremendously lucky and grateful to work with

these three excellent scholars.

| want to thank my fantastic colleagues and staffs at Leeds University Business School
who have contributed to the great research climate. Everyone at LUBS is so kind and
supportive. I knew | can turn to them whenever | needed help. It has been great four
years working at LUBS, working with you. Moreover, | want to show my gratitude to
the NPD team leaders, members, as well as officials who kindly helped me with data

collection. Without you, this study would not been completed in a timely manner.

I would like to express my appreciation to my beloved partner, Marcell. You made me
laugh. You walked me out of the dark. | would not be able to complete this journey
without you by my side. Thank you for providing a home for me in this faraway

country. Love you lots!



| want to express my gratitude to my parents, who have been supporting me to pursue
my dream. | know you have been working hard to support me, and you have been
missing me every single day in the past five years. You are the best parents | could
ever ask for. Thank you for your love and contribution. Love you very much, Mum

and dad.

Finally, | want to say thank you to all my friends who supported me throughout this
journey. Feiran, you are my best friend and will always be. Zhining, |1 miss our good
time together. Dr Chong Yu and Dr Eleni Zantidou, thank you for your company and
support always. Callym and William, thank you for giving me so many good memories,
and we will make a lot more. Sebastian, thank you for all your help, food, and fun

time. Wayne, thank you for your support and trust always.

Leeds, July 2023

Yang Liu



v

Abstract

Extensive attention has been given to the effects of individual stress on employee work
performance in both psychology and business literature. Recent work stress research
has been shifting focus to team processes and performance. Nevertheless, several
questions have not yet been fully addressed: (1) how does team stress impact new
product development (NPD) team performance? (2) does stress chronicity, the
persistency of NPD teams’ stress experience, change the effects of work stress? (3)
what team processes can explain the underlying relationship between team stress and
NPD team performance? (4) how do slack resources affect the NPD process and
performance? By integrating the cognitive activation theory of stress (CATS) and the
challenge-hindrance stressor framework (CHSF), this study attempts to investigate
challenge stress intensity and hindrance stress intensity as important antecedents of
NPD team performance with the team adaptation temporal framework as the

explanatory mechanism, and how stress chronicity affects their effects.

Based on the data from 112 Chinese NPD teams (i.e. 112 team leaders and 242 team
members), results revealed that although challenge stress intensity promotes team
performance by boosting both team improvised adaptation and team preemptive
adaptation, high stress chronicity attenuates the positive effects of challenge stress
intensity. Hindrance stress intensity, on the contrary, has negative associations with
team adaptations and team performance. As stress chronicity increases, these
associations are weakened. Moreover, slack financial resources are found to have both
adaptive and maladaptive characteristics, namely, a high level of slack resources
weakens the positive association between team improvised adaptation and NPD team

performance but strengthens the positive association between team preemptive



\Y

adaptation and NPD team performance. This study contributes to theory by capturing
the role time plays in the stress-performance relationship and contribute to practice by
giving important recommendations regarding stress management and resource

allocation.

Keywords: NPD team performance, challenge stress intensity, hindrance stress
intensity, stress chronicity, team adaptation temporal framework, slack resources,

cognitive activation theory of stress, challenge-hindrance stressor framework
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Chapter 1: Introduction



1.1 Research background

New product development (NPD) performance is highly related to firm growth and
long-term survival for firms operating in the global economy (Harmancioglu et al.,
2007; Graner and Miller-Behr, 2012; Sivasubramaniam et al., 2012; Bai et al., 2017).
Since product life cycles are becoming shorter and global competition is getting more
cut-throat, it is important for companies to engage in the NPD process to gain
competitive advantages, thereby boosting profitability (Harmancioglu et al., 2009;
Graner and Miller-Behr, 2012). NPD teams are company units specialising in
integrating knowledge, developing new products, and managing NPD projects, which
have been given growing attention in the literature as their performance have an
impact on firms’ profitability, competitive advantages, and long-term survival in the

turbulent market (de Visser et al., 2014; Qiu and Scherwin, 2014).

NPD processes in all industries, however, are highly complex, uncertain, and risky in
nature (Akgun et al., 2007b; Mu et al., 2009; Bai et al., 2017). High failure rate and
low efficiency are common issues that can critically impede NPD success (Bai et al.,
2017). It is therefore crucial for firms and NPD teams to have broad understandings
of the NPD process and find effective solutions to these issues to achieve success and

long-term growth (Bai et al., 2017; Liu and Liu, 2018).

1.2 Research gaps

1.2.1 Gap 1: Team stress as an antecedent of NPD team performance

Acknowledging the important role the NPD team plays in organisations, business
scholars strive to investigate the factors that can impact NPD success

(Sivasubramaniam et al., 2012). As shown in Table 1.1, previous empirical research



on NPD success has largely focused on the team-level antecedents such as cross-
functional characteristics (e.g. Keller, 2001; Lovelace et al., 2001; Carbonell and
Rodriguez, 2006; Dayan and Di Benedetto, 2009; Bai et al., 2017), leadership (e.g.
Pirola-Merlo et al., 2002; Keller, 2006; Dayan et al., 2009; Sun et al., 2014),
knowledge management (e.g. Faraj and Sproull, 2000; Fedor et al., 2003; Sarin and
McDermott, 2003; de Visser et al., 2014) as well as organisational-level antecedents
such as risk management (e.g. Mu et al., 2009), firm orientations (e.g. Acur et al., 2010;
Brettel and Cleven, 2011; Mu et al., 2017), innovation resources and capabilities (e.g.
Nohria and Gulati, 1996; Chen and Huang, 2010; Mu, 2015; Qin et al., 2021), and
innovation strategies (e.g. Sherman et al., 2005; Acur et al., 2010; Acur et al., 2012;

Wang et al., 2020).

In the past decade, scholars have been shifting their attention to the stress-performance
relationship in the NPD team context given the rising concerns regarding well-being
at workplace (Liu and Liu, 2018). NPD team members are highly motivated and
dedicated employees who often raise the bar for themselves (Rice and Liu, 2020).
Worrying about not doing perfectly in their job can put themselves at risk of burnout
(Rice and Liu, 2020). Moreover, much workplace pressure comes from the work
environment. As firms strive to obtain competitive advantages in the competitive
business domain, they often use NPD acceleration strategies such as continuously
pushing NPD teams to shorten the project completion time (Lukas et al., 2002). In this
regard, NPD personnel can suffer great work pressure and strains (Lukas et al., 2002).
As the NPD process is highly uncertain, if leaders and managers fail to provide the
necessary support and resources to subordinates, NPD employees can experience high
levels of hindrance-related stress, which, in turn, increases their turnover intention

(Zhang and Min, 2022).



The exploratory interviews conducted with NPD personnel show that work stress has
negative impacts on NPD team members’ well-being and performance (Table 5.1).

For example, interviewee 2 stated:

If the stress lasts too long, | need to spend more time dealing with my emotions, which

can impact my work progress.

Moreover, according to Deloitte (2022), employees’ poor mental health can bring
enormous extra costs to the organisations. Their report reveals that employees’
negative work-place behaviours such as absenteeism, presenteeism and turnover
caused by mental health issues (e.g. burnout, emotional exhaustion, and withdrawal
intention) cost UK private organisations around 35 billion pounds in the pre-pandemic

period and 46 billion pounds during the pandemic period (Deloitte, 2022).

Although work stress is threatening to well-being and performance, it also offers
opportunities for employees to thrive by motivating them to focus on problem solving.
For instance, Leung et al. (2011) found that with support from firms, employees
experiencing low levels of role conflict have decreased innovation performance
whereas conversely, employees experiencing high levels of role conflict have
increased innovation performance. Similarly, Sacramento et al. (2013) showed that
experiencing high work demands promotes NPD teams’ creativity. In the NPD team
context (Table 1.1), it is found that challenge stressors such as workload, time pressure
and responsibility can motivate teams to put more effort and resources into project
development as these stressors are associated with positive expectations, thereby
improving team performance (Webster etal., 2010; Les, 2011a; Razinskas et al., 2022).

Consistent findings were also found in the exploratory interviews of the current study.



As presented in Table 5.1, NPD employees mentioned that stress has motivating

effects on them as interviewee 2 put forward:

If my company gives rewards or a clear deadline, it helps me in completing the project.

If we didn’t have stress, no one would focus on work.

Given the fact that work stress has a great impact on NPD personnel and teams, it is
surprising to see little attention given to the stress-performance relationship in the
NPD literature, which is identified as the first research gap of this study. As shown in
Table 1.1, only five studies investigated stressors as team-level environmental
antecedents of NPD team performance (e.g. Rodriguez-Escudero et al., 2010; Les,
2011a; Tai, 2012; Razinskas et al., 2022). In these studies, the most frequently applied
stress theory is the challenge-hindrance stressor framework (CHSF). Although these
studies show compelling implications, as discussed in section 3.2.3, the team-level
application of CHSF is limited, namely, these studies neglected the roles challenge
and hindrance appraisals play in the stress process. Apart from CHSF, other influential
stress theories (e.g. the cognitive activation theory of stress) in the stress literature
(Table 2.1) have not been fully utilised in explaining the stress-performance

relationship in the NPD team context.

To address these omissions as well as the limitations in the NPD team literature, the
current study aims to examine challenge and hindrance stress intensities as team-level
antecedents of NPD team performance by applying novel stress theories (i.e. CHSF
and CATYS). Investigating these relationships can contribute to theory by capturing
both the adaptive and maladaptive effects of work stress and contribute to practice by
making recommendations for managers choosing the appropriate stress interventions

to ensure NPD success.



1.2.2 Gap 2: The role of stress chronicity in the work stress process

The history of stress research can date back to more than a century ago (Robinson,
2018). Researchers in various disciplines (e.g. physiology, psychology, medicine,
neuroscience) have strived to define stress and examine stress mechanisms (Robinson,
2018). One important finding is that the chronicity (e.g. duration and frequency) of
stressors or stress experience can greatly impact individuals’ stress responses and
outcomes (Dhabhar and McEwen, 1997; Table 3.2). According to Cannon (1929),
acute stressors can trigger organisms’ fight-or-flight responses by stimulating their
bodies to secrete epinephrine for survival. Experiencing chronic stressors, on the
contrary, can suppress organisms’ immune functions, which increase the risk of
infection and cancer (Dhabhar and McEwen, 1997; Dhabhar, 2014; Dhabhar, 2018).
Selye’s (1950) general adaptation syndrome (G-A-S) theory also suggests that one’s
stress responses vary in different phases of the stress adaptation process. In the alarm
phase, where the duration of stressor is short, the increased stress arousal can trigger
one’s “fight or flight” reactions in response to the stressor (Selye, 1950). As the
stressor persists and reaches a moderate duration level, the stress process moves to the
resistance phase where one’s body tries to adapt to the stressor by enhancing its
immune functions (Selye, 1950). The immune functions are reduced in the exhaustion
phase where the duration of the stressor is at a high level (Selye, 1950). Moreover,
Ursin and Eriksen’s (2004) cognitive activation theory of stress (CATS) suggests that
short-term stress arousal possesses training effects, namely, it can awaken and enhance
body functions. Long-term stress arousal, on the contrary, possesses straining effects
as it suppresses body functions, which can increase the risk of illness (Ursin and
Eriksen, 2004). Therefore, health issues are caused only by the long-term arousal

instead of the short-term arousal (Ursin and Eriksen, 2004).



Given that work stress research has a much shorter history (Johnson, 1996), and team-
level work stress research is an even more novel domain (Liu and Liu, 2018), it is no
surprise to see little attention paid to the role of stress chronicity in the stress process.
As shown in Table 3.2, limited research has been conducted to examine the distinction
between the stressors that differ in the temporal dimensions (i.e. acute and chronic
stressor) at the team level, and inconsistent findings are presented. For instance, Eden
(1990) found that acute stressors are more detrimental than chronic stressors as acute
stressors are associated with higher strain. On the other hand, Day and Livingstone
(2001) showed that chronic stressors are more likely to cause health symptoms than
acute stressors. Bloch et al. (2004) explained that conflicting findings are presented
due to no investigation of stress chronicity as an independent construct. Inconsistent
findings are also presented in the CHSF literature (e.g. LePine et al., 2005; Rodell and
Judge, 2009; Lindberg et al., 2013; Mazzola and Disselhorst, 2019). Horan et al. (2020)
suggest that one way to resolve this disagreement is to examine the temporal aspects
of CHSF, more specifically, how the effects of challenge and hindrance stressors
change as the chronicity fluctuates. The exploratory interviews in this study also reveal
that the duration of stress is a crucial factor to the stress process, as interviewee 1

mentioned:

It also depends on the time. If it is something urgent, | would not have time to do
anything else. If it is a long-term problem, and I know I can’t solve it immediately, 1
will do something relaxing like listening to music. It is helpful if I temporarily forget

about the problem.

In NPD research (Table 1.1), little consideration has been given to the stress-
performance relationship, and most research has failed to capture the role of stress

chronicity. Although Rodriguez-Escudero et al. (2010) found nonlinear relationships



between team stressors and outcomes, they only focused on specific stressors such as
role ambiguity, role conflict and pressure for performance instead of investigating how
the effects of general challenge and hindrance stressors fluctuate over chronicity
(Horan et al., 2020). As Horan et al. (2020) rightly point out, the fluctuation of
temporal dimensions in the stress process are the missing links responsible for the
inconsistent findings in the work stress literature (e.g. LePine et al., 2005), which

should not be neglected.

This study seeks to address this research gap by investigating how stress chronicity
impacts the stress-performance relationship in the context of NPD team with the team-
level application of Meurs and Perrewé’s CATS framework (2011). By investigating
stress chronicity as an independent construct (Bloch et al., 2004), this study intends to
give explanation to the inconsistent findings in the work stress literature and point out
important directions for future stress research. Moreover, this study aims to improve
the understanding of how acute and chronic stress impacts NPD team performance,

and which interventions are needed to achieve NPD success.

1.2.3 Gap 3: Team adaptation with temporal consideration

In the stress literature, stress is defined as the process where individuals adapt to
environmental stimuli and changes (Selye, 1950; Meurs and Perrewé, 2011). Similarly,
as the business environment is highly turbulent and competitive, firms are required to
engage in adaptation to achieve long-term survival and growth (Andries and
Debackere, 2007). According to a report published on China.org.cn (the website of
China State Council Information Office), close to half of all Chinese businesses
(around 6.5 million) could not survive more than five years (Zhang, 2013). Over 2.5

million Chinese businesses in manufacturing and service industries failed between



2008 and 2012 (Zhang, 2013). The organisational adaptation theory posits that to
achieve firm success, it is crucial for companies to flexibly adapt to the changes in the
environment by updating firm strategies and structures (Cyert and March, 1963;
Akgun et al., 2006). In the adaptation literature, it is also agreed that companies are
more likely to achieve high performance and long-term survival if they can effectively
adapt to the external environment (e.g. Davis and Stern, 1988; Akgiin et al., 2006;
Oginni and Adesanya, 2013). Given the importance of adaptation, it is surprising to
find little attention given to the adaptation-performance relationship in the NPD
literature (Table 1.1), specifically, only Jalilvand and Kim (2013) used adaptability to

explain the relationships between firm strategies and performance.

As this is the firm unit responsible for developing new products for the market, NPD
teams are also facing high challenge and risks derived from the turbulent market (Sarin
and McDermott, 2003; Magni et al., 2013). To achieve a higher NPD performance and
secure a firm’s competitive advantages, NPD teams need to react quickly to changes
and disruptions (i.e. stressors) (Les, 2011a; Magni et al., 2013). For example, Les
(2011a) found when experiencing work stressors, NPD teams that can rapidly update
their beliefs and routines are more likely to achieve NPD success. Surprisingly, given
the importance of team adaptation for NPD teams, only Les (2011a) investigated team
unlearning as a team adaptation process and its mediating role in team-level stressor-
performance relationship (Table 1.1). According to Burke et al.’s (2006) team
adaptation framework, team adaptation should not simply refer to making changes, on
the contrary, it is rather a complex process which incorporates multiple phases (i.e.
situation assessment, plan formulation, plan execution and learning) and team-level
elements (e.g. team emergent states, safety climate, coordination). Understanding

these underlying relationships can contribute to both theory and practice (Burke et al.,
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2006). However, the important factors and relationships involved in the adaptation-

performance relationship have been omitted in the previous NPD team research.

Abrantes et al. (2018) is the first to consider the temporal dimension in the team
adaptation process, namely, based on the time in hand, teams choose to engage in a
more rapid adaptation process (i.e. team improvised adaptation) or a less urgent
adaptation process (i.e. team preemptive adaptation). These temporal adaptation
constructs are novel and highly relevant to NPD teams as they regularly face high time
pressure (Chong et al., 2010). Based on the exploratory interview results (Table 5.1),
high time pressure is found to be a common stressor experienced by NPD teams, and
quick responses are often required while developing the projects. For example,

interviewee 1 stated:

Sometimes, a task is suddenly assigned to us, and the deadline is close. In this case,

we need to work faster and to find the solution quickly.

Given that temporal dimensions are common and influential in the NPD process, it is
fruitful to consider the temporal aspects in the team adaptation process when
examining the adaptation-performance relationship (Abrantes et al., 2018). However,
only a small number of studies in the team adaptation literature have examined the
mediating roles of the team adaptation temporal constructs (Table 3.3), and no study
has investigated work stressors as the antecedents of team adaptation even if stressors

are important triggers of adaptation (Les, 2011a).

To summarise, the important role team adaptation plays in the stress-performance
relationship in the NPD team context merits further study, as it can be the key to

explaining why team stress can positively or negatively impact team performance.
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Moreover, it is necessary to consider the temporal dimension in the team adaptation
process to gain a more comprehensive understanding of the effects of adaptation. In
this respect, this study aims to investigate how the team adaptation temporal
framework explains the relationships between team stress and performance. This study
also aims to emphasise the importance of adaptability to NPD managers as well as

employees, as adaptation is the key to turn hardship into opportunities.

1.2.4 Gap 4: Adaptive and maladaptive features of slack resources

In the NPD literature (Table 1.1), empirical studies show that slack resources are
crucial resources to firms engaging in innovation activities (Voss et al., 2008).
Specifically, slack resources enable firms to focus on risky but profitable activities
such as experimentation without worrying about failure or costs, and, as a result,
promoting firms’ adaptability and innovation performance (Nohria and Gulati, 1996;
Daniel et al., 2004; Voss et al., 2008; Yang et al., 2009; Jalilvand and Kim, 2013).
Another viewpoint in the literature is that slack resources have negative impacts on
innovation performance as firms tend to have agent problems (e.g. not following
disciplines) (Nohria and Gulati, 1996; Tan and Peng, 2003; Yang et al., 2009; Chen
and Huang, 2010), satisficing strategies (Jensen, 1986; Daniel et al., 2004), and inertia

regarding growth (Bradley et al., 2011b) when there is a surplus of slack resources.

In the past decade, researchers’ attention was drawn to the role slack resources play in
the NPD team process alongside the growing awareness of team-level effects
(Bunduchi, 2009). As shown in Table 3.4, there is a limited group of studies on slack
resources focusing on the team-level effects, and they mainly investigated the boosting
effects of slack resources, that is, teams with abundant slack resources are more likely

to achieve NPD success (Huang and Li, 2012). Although Weiss et al. (2011) have
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temporal consideration regarding the effects of slack resources, namely, teams with
insufficient resources tend to focus on short-term performance, their qualitative study
did not capture both the adaptive and the maladaptive features of slack resources.
CATS suggests that to obtain a comprehensive understanding of the role resources
play in the stress process, it is not enough to consider their beneficial effects only
(Meurs and Perreweé, 2011). Empirical evidence revealed in the firm-level NPD
literature shows support to this proposition (Table 1.1), more precisely, slack
resources are found to have negative impacts on NPD performance in certain situations
(e.g. Tan and Peng, 2003; Chen and Huang, 2010). Following CATS (Meurs and
Perrewé, 2011), the current study aims to address this gap by investigating how slack
resources affect team-level stress process, and if slack resources can have both
boosting and attenuating effects. This study can also contribute to practice by
providing recommendations to managers regarding in what situations allocating slack

resources to the NPD projects can promote performance.



Table 1.1 Overview of key empirical studies on NPD success

Study Focus  Independent Dependent Explanatory mechanisms Empirical Key findings
variable(s) variable(s) Mediator(s)  Moderator(s) approach

Nohria Organis Organisational Innovation N.A. N.A. Survey of - Moderate levels of organisational
and ational  slack 178 slack contribute to innovation,
Gulati level departmen  whereas low and high levels of
(1996) tal slack impede innovation (i.e.

managers inverted U-shaped association).
Farajand Team Conventional Team N.A. N.A. Survey of - Team efficiency is positively
Sproull level team factors, performance 69 predicted by conventional team
(2000) expertise (effectiveness, software factors.

coordination efficiency) developme - Both team effectiveness and
nt teams efficiency are positively impacted
by expertise coordination.
Keller Team Functional Project External N.A. Survey of - Functional diversity can hinder
(2001) level diversity performance, communicati 93 NPD group cohesiveness by causing job
cohesiveness on, internal teams stress but can boost project
communicati performance by fostering team
on, job stress communication.
Lovelace Team Functional Team Intrateam Collaborative ~ Survey of - As functional diversity leads to
et al. level diversity, leader  performance task communicatio 43 NPD task disagreement, it undermines
(2001) effectiveness disagreement ns, contentious teams NPD team performance.
communicatio
ns

Pirola- Team Obstacle Team Team Leadership Longitudi - Transformational leadership
Merlo et level performance climate, nal survey promotes NPD team performance
al. transformatio of 54 via team climate.
(2002) nal leadership
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R&D - Leadership attenuates the negative
teams impacts of obstacles.
Fedoret Organis Team Project N.A. Team process  Survey of - When team process factors are at
al. ational, leadership, success, factors 48 product  low levels, team leadership and
(2003) team organisational expected (knowledge teams organisational support have
levels support, impact generation, positive effects on project success.
knowledge dissemination) As team process factors reach to
generation, high levels, the positive effects are
dissemination weakened.
Sarinand Team Positive team Speed-to- Team N.A. Survey of - Positive team leader
McDerm level leader market, learning/kno 52 NPD characteristics promote NPD team
ott characteristics innovation wledge teams performance by facilitating team
(2003) application learning/knowledge application.
Tanand Organis Slack resources  Firm N.A. N.A. Survey of - Only moderate levels of slack
Peng ational performance 55 firms, resources foster performance. Low
(2003) level archive and high levels of slack hinder
data of performance (i.e. inverted U-
1532 firms  shaped association).
Joshiand Organis Organisational New product Customer N.A. Survey of - Positive organisational actions
Sharma  ational actions, project  performance knowledge 169 firms (e.g. provision of resource slack)
(2004) level characteristics development and project characteristics (e.g.
reward system) can boost new
product performance by fostering
customer knowledge development.
Akginet Team Positive team Team learning, Transactive  Task Survey of - Positive team characteristics foster
al. level characteristics speed-to- memory complexity 69 project teams’ transactive memory
(2005) (e.g. team market, new system teams system, and, as a result, promoting
stability, trust, product their project performance.
communication)  success
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Sherman Organis R&D-marketing NPD Recording N.A. Survey of - As R&D-marketing integration
etal. ational integration performance information, 466 NPD promotes information recording
(2005) level acquiring projects and acquiring, it has a positive
information effect on NPD performance.
Carbonel Team Functional Innovation N.A. Technological ~ Survey of - Moderate levels of functional
I and level diversity, speed complexity 183 diversity promote innovation
Rodrigue experience, co- technical speed, low and high levels
z (2006) location, managers interfere with innovation speed
stability, (i.e. inverted U-shaped
dedication association).
Keller Team Transformationa Project team N.A. Type of R&D  Survey of - The more transformational
(2006) level | leadership performance work 118 leadership increases, the higher the
project project team performance.
teams
Akgliin et Organis Environmental New product Team Info/know Survey of - Environmental turbulence
al. ational, turbulence success unlearning, implementatio 197 NPD contributes to NPD success
(2007a)  team team n project because it can foster team
levels improvisation managers unlearning and knowledge
implementation.
Vosset  Organis Financial, Exploration, N.A. Environmental Survey of - Financial slack only boosts firm
al. ational  customer exploitation threat 214 exploration and impedes
(2008) level relational, theatres exploitation when firms are facing
operational, and environmental threat.
human slacks
Dayan Team Functional Team learning, Teamwork Task Survey of - NPD teams with transactive
and Di level diversity, team  speed-to- quality complexity 93 product  memory system are more likely to
Benedett stability, market, managers achieve desirable NPD
0 (2009) transactive product performance outcomes as it fosters
memory success their teamwork quality.
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Dayanet Team Transformationa Team Managerial Environmental Survey of - By promoting managerial trust,
al. level | leadership, performance trustin NPD  turbulence 107 NPD transformational leadership can
(2009) transactional projects teams enhance NPD team performance.
leadership,
justice

Harmanc Organis Strategic fits NPD product  N.A. Marketing, Survey of - NPD product success are

iogluet  ational  (marketing fit, success technical, 306 firms determined by strategic fits of

al. level technological execution firms.

(2009) fit) proficiencies - Execution proficiencies weaken
the upsides of strategic fits.

Kearney Team Age, nationality, Team Elaboration Transformatio  Survey of - Transformational leadership eases

and level educational performance of task- nal leadership 62 R&D the downsides of age diversity on

Gebert diversities relevant teams team performance and strengthens

(2009) information the upsides of national and
educational diversities.

Ledwith  Organis Market Organisational  New product N.A. Survey of -~ New product performance is only

and ational  orientation performance performance 106 firms positively impacted by competitor

O'Dwyer level orientation.

(2009) - Firms’ new product performance
determines their organisational
performance.

Muetal. Organis Technological, = NPD N.A. N.A. Survey of - Risk management strategies are

(2009) ational  marketing, performance 217 firms important antecedents of firm

level organisational NPD performance.
risk
management

Yanget Organis Budget slack, Firm N.A. Budget slack Survey of - Only moderate levels of budget

al. ational  information innovation 108 R&D slack promote firm innovation

(2009) level performance managers performance, whereas low and
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system (IS)

high levels of budget slack

information impedes innovation performance
(i.e. inverted U-shaped
association).

- When firms have insufficient
budget slack, IS information
contributes to innovation
performance.

Acuret  Organis Innovative NPD program  Technologica N.A. Survey of - Due to technological competence
al. ational  climate, performance | competence 111 firms development, firm innovative
(2010) level technological development, climate, technological alignment,
alignment, speed and project portfolio management
project portfolio performance can affect NPD program
management performance.
Chenand Organis Creative Innovation N.A. Slack Patent - Unabsorbed slack weakens the
Huang ational  workforce performance resources data from upside of creative workforce
(2010) level density 305 firms density on firm innovation
performance.
Chonget Team Challenge time  Solution Team Team Survey of  — NPD teams experiencing
al. level pressure, quality, coordination  identification = 81 NPD challenge time pressure are more
(2010) hindrance time  development teams likely to have desirable
pressure timeliness, performance outcomes.
adherence to - Experiencing hindrance time is
budget, team detrimental to NPD teams’
innovativeness performance.
Rodr{ Team Role ambiguity, New product Team job N.A. Survey of - Role stress (i.e. role ambiguity,
guez- level role conflict, performance satisfaction 197 senior role conflict) inhibits teams’ new
Escudero pressure for executives product performance because it
performance can impair teams’ job satisfaction.
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et al.

(2010)
Brettel Organis Innovation NPD Collaboration N.A. Survey of - Innovation culture contributes to
and ational  culture performance with external 254 firms NPD performance because
Cleven level partners external partners join in the firms’
(2011) product development processes.
Les Team Challenge New product Team Task conflicts, Survey of - Challenge stressors can enhance
(2011a)  level stressors, success unlearning relationship 87 NPD new product success directly or
hindrance conflicts teams through team unlearning.
stressors - Hindrance stressors interfere with
product success directly.
Acuret  Organis Strategic NPD Technologica N.A. Survey of - Strategic planning and
al. ational  planning, performance | alignment, 98 firms innovativeness contribute to NPD
(2012) level innovativeness, market performance as they can foster
environmental alignment, strategic alignment.
munificence, NPD- - Environmental munificence and
technological marketing technological change is
change alignment detrimental to NPD performance.
Tai Team Leader social Team Team Leader social ~ Survey of - Social supports, team reward and
(2012) level support, team performance stressors support, team 241 NPD team stressors are contributing
social support, social support, members factors to NPD team performance.
team reward, team reward
team stressors
Jalilvand  Organis Investment Long-term Corporate Market Survey of - Firm investment strategies and use
and Kim  ational  strategies performance adaptability  volatility 110 firms of slack resources are important
(2013) level (exploration, antecedents of firms’ long-term
exploitation), performance.
slack resources
profile
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Chiang Team High New product Transactive N.A. Survey of - High commitment work system
et al. level commitment performance memory 73 NPD can improve NPD teams’ new
(2014) work system system teams product performance because it
fosters their transactive memory
system.
de Visser Team Team intuitive Project N.A. Project type Survey of - Analytical processing has a
etal. cogniti  information performance (incremental, 95 NPD positive relationship with team
(2014) ve level processing, radical) project project performance.
analytical teams - When developing radical products,
information intuitive processing significantly
processing boosts NPD teams’ performance.
Stock Team Intrapersonal NPD team Team Customer Survey of - The positive associations between
(2014) level team effectiveness cooperation power, 120 NPD team characteristics and NPD
characteristics customer teams team effectiveness are due to team
of supplier participation, cooperation.
employees, market
interpersonal dynamism,
team technological
characteristics turbulence
Sunetal. Team Transformationa NPD team NPD team N.A. Survey of - NPD team performance is more
(2014) level | leadership performance climate 184 high- likely to be improved for teams
tech firms having transformational leadership
as it fosters an innovative team
climate.
Zhao and Organis Strategic NPD Rewardand  N.A. Longitudi - Firms’ strategic orientation boosts
Chadwic ational  orientation performance recognition, nal survey their NPD performance by
k (2014) level, staffing and of 102 contributing to positive NPD
unit training, firms departments’ characteristics (i.e.
level NPD reward and recognition, staffing
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motivation, and training, NPD motivation and

capability capability).
Mu Organis Marketing NPD Exploration,  Decentralisatio Survey of - Firms’ marketing capability
(2015) ational  capability performance exploitation ~ n, customer- 324 US contributes to NPD performance
level based firms and because it enables NPD personnel
structure, 569 to engage in both exploration and
interfunctional  projects exploitation activities.
integration
Tanget  Team Communication NPD Communicati Task Survey of - Transactive memory system
al. level context, performance on processes, exploration, 272 NPD functions as a mediator in the
(2015) communication transactive task teams positive relationship between team
mode memory exploitation communication and team NPD
system performance.
Baietal. Cross Organisation NPD team Cross- N.A. Survey of - Organisation structures positively
(2017) level structures performance functional 229 NPD affect NPD team performance as
(team—  (mechanical, integration managers they can foster cross-functional
organis  organic integration in NPD teams.
ation) structures)
Muetal. Organis Market, NPD N.A. Networking Survey of - Networking capability and ability
(2017) ational  entrepreneurial ~ performance capability and 432 firms strengthen the upsides of market
level orientations ability orientation on NPD performance.
Zhang Team Knowledge Project team Team Cross- Survey of - Knowledge hiding hinders team
and Min  level hiding performance learning functionality, =~ 92 NPD learning, thereby impeding NPD
(2019) team stability ~ teams team performance.
Wanget Organis Customer NPD Customer- Market Survey of - CPI has a positive impact on
al. ational  participationas  performance developer newness, 181 firms firms’ NPD performance because
(2020) level the information conflict technology it can ease customer-developer
provider (CPI), newness conflict.
customer
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participation as
the codeveloper

- CPC disrupts firms” NPD
performance as it can intensify

(CPC) customer-development conflict.
Qinetal. Organis IT infrastructure NPD Market Innovation Survey of - Firms’ ITI capability fosters
(2021) ational  (ITI) capability  efficiency, knowledge 184 senior efficiency and effectiveness in
level NPD managers both direct and indirect (i.e. via
effectiveness market knowledge) ways.
Razinska Team Challenge team  Team Collective Survey of - Challenge team stressors promote
setal. level stressors, creativity, team 114 R&D collective team identification and
(2022) hindrance team  Team identification, teams task conflict, thereby boosting
stressors efficiency team task team performance.
conflict - Hindrance team stressors impede

team performance as they give rise
to task conflicts and hinders
collective team identification.
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1.3 Key constructs and definitions

To address the important gaps in the literature, this study develops three novel
formative constructs, which are challenge stress intensity, hindrance stress intensity,
and stress chronicity, and investigates their relationships with three reflective
constructs, including team improvised adaptation, team preemptive adaptation and
NPD team performance. The conceptualisation and definitions of these key constructs

are discussed below.

1.3.1 Challenge and hindrance stress intensities

To conceptualise team challenge and hindrance stress intensities, the first step is to
give a clear definition of team stress. According to Liu and Liu (2018, p.102), team
stress refers to “team member’s shared psychological responses to team demands that
tax and even go beyond team members’ capacities or resources”. This study adopts
this definition and posits that team stress is not just a simple sum of team members’
stress feelings, instead, it is a shared cognitive status among team members (Liu and
Liu, 2018). The reasons of defining team stress in this way are twofold. Firstly, as
team members share same goals and engage in similar work routines, they can develop
alike mindsets and appraise the stressors they have experienced in comparable ways
(Pearsall et al., 2009; Liu and Liu, 2018). Secondly, as they regularly engage in team
interactions where they make each other aware of team situations, team members’
individual assessments can be influenced by teams’ collective evaluations (Liu and
Liu, 2018). Empirically, team stress is captured by using the mean scores of
individuals’ stress appraisals in each team based on the consensus model (e.g. Lee and

Sukoco, 2011; Kozusznik et al., 2015).
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There is a general agreement in previous team-level application of CHSF that NPD
team members can encounter the same stressors while performing team tasks and
appraise them in a similar cognitive manner due to the high task interdependency and
social interactions among team members (Pearsall et al., 2009; Les, 201la;
Sacramento et al., 2013; Razinskas and Hoegl, 2020). Accordingly, it is no surprise
that the team-level definitions of challenge and hindrance stressors are in line with the
individual-level definitions in the CHSF literature (Table 1.2), that is, challenge and
hindrance stressors are differentiated based on teams’ appraisals over team gain,
growth, and mastery (e.g. Razinskas et al., 2022). As previous research focuses on the
relationships between stressors and outcomes without taking stress appraisals into
account (section 3.2.3), these definitions cannot be adopted as this study aims to
capture both the stressor and the stress experience components of the stress process
suggested by CATS and CHSF (e.g. Meurs and Perrewé, 2011; Searle and Auton,
2015). To achieve this aim, this study proposed two new constructs, challenge stress
intensity and hindrance stress intensity, which are team-level constructs developed by

integrating challenge/hindrance stressors and challenge/hindrance appraisals.

As discussed above, team stress is captured empirically by aggregating individual
appraisal ratings. It is therefore important to define challenge and hindrance stress
intensities at both individual and team levels. Individual challenge stress intensity is
defined in this study as the degree of the challenge appraisals evoked by the salient
challenge stressors one has experienced during project development, which is
perceived to have the potential to promote personal gain and growth (cf. LePine et al.,
2005). Individual hindrance stress intensity is defined as the degree of the hindrance
appraisals evoked by the salient hindrance stressors one has experienced during

project development, which is viewed to hinder personal growth and gain (cf. LePine
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et al., 2005). Team-level challenge stress intensity is therefore defined as the degree
of the shared challenge appraisals among team members evoked by the challenge
stressors team members have experienced during project development, which is
perceived to have the potential to promote team development and gain (cf. Pearsall et
al., 2009). Team hindrance stress intensity refers to the degree of the shared hindrance
appraisals among team members evoked by the hindrance stressors team members
have experienced during project development, which is perceived to interfere with

team growth and gain (cf. Pearsall et al., 2009).

Table 1.2 Definitions of challenge and hindrance stressors

Source Level of  Challenge stressors Hindrance stressors

analysis

Cavanaugh et Individual Stressful job demands Stressful job demands

al. (2000); that are perceived by that are viewed by

LePine et al. individuals to provide individuals to hinder

(2004); LePine opportunities for personal growth,

et al. (2005); personal growth, mastery, and gain.

Webster et al. mastery, and gain.

(2010); LePine

et al. (2016)

Pearsalletal.  Team Stressful work situations ~ Stressful work situations

(2009) that are regarded by that are viewed by teams
teams as potential as potential obstacles for
chances to promote team team development and
development and gain. gain.

Les (2011a) Team Work demands that are ~ Work demands that are
perceived by NPD teams appraised by NPD teams
to have the potentials to  to be threatening to team
promote team gain, growth, gain, and
mastery, and mastery.
development.

Razinskas et Team Stressors which are Stressors which are

al. (2022)

viewed by innovation
teams to be rewarding
and beneficial to team
development and
performance.

regarded by innovation
teams as potential threats
to team development and
performance.
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1.3.2 Stress chronicity

This study posits stress chronicity as a team-level construct, which is developed based
on the temporal typology of stressors in stress research (i.e. acute-chronic stressors)

and captured by aggregating the scores of individual-level stress chronicity.

The first step is to define stress chronicity at the individual level. As displayed in Table
1.3, frequency and duration are commonly used temporal dimensions to distinguish
these two types of stressors in the stress literature. This study adopts both temporal
dimensions to conceptualise event chronicity, which is the frequency and duration of
the stressor one experienced during project development (cf. Bloch et al., 2004).
However, it is not enough to only include event chronicity when conceptualising stress
chronicity. According to Bloch et al., 2004, event chronicity and stress intensity often
occur together and jointly impact stress responses. With the presence of stress intensity,
which is the degree of the stress appraisals evoked by stressors (i.e. challenge and
hindrance stressors), individuals are more likely to feel the impact of event chronicity
(Bloch et al., 2004). Therefore, this study defines individual-level stress chronicity as
the degree of the event chronicity of the challenge and hindrance stressors one
experienced during project development weighted by the challenge and hindrance
intensities of theses stressors (cf. Day and Livingstone, 2001; Bloch et al., 2004).
Although stress chronicity involves intensity, it is a different concept comparing with
stress intensity in this study, which refers to the degree of the stress appraisals (i.e.
either challenge or hindrance appraisals) evoked by the challenge or hindrance
stressors one experienced. Stress chronicity, on the other hand, emphasises the
function of frequency and duration of the stressors (no matter challenge or hindrance

stressors) one experienced instead of the total degree of stress appraisals.
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According to Liu and Liu (2018) and Razinskas et al. (2022), NPD team members are
embedded in the same social and work contexts, accordingly, they can face similar
stressors derived from project development (Liu and Liu, 2018). For example, team
members working on the same project can collectively experience the time pressure
related to this project (Liu and Liu, 2018). Once the project has been completed, the
time pressure associated with this project is no longer presented to team members.
Moreover, Burke et al. (2006) state that when team members are handling disruptions,
they constantly engage in team interactions such as information sharing and progress
monitoring to ensure everyone is on the same page (Burke et al., 2006). As stress is
emotionally contagious (Gump and Kulik, 1997), team members’ stress feelings can
be prolonged through team interactions (Razinskas et al., 2022). Following these
perspectives, stress chronicity at the team level is defined in this study as team average
degree of the event chronicity (i.e. frequency and duration) of the challenge and
hindrance stressors team members experienced during project development weighted

by the challenge and hindrance intensities of theses stressors.

Table 1.3 Definitions of acute and chronic stressors

Source Context Acute stressors Chronic stressors
Eden (1990)  University  Critical job events Stressful conditions that
students which occur less are presented in high
frequently. frequency.
Ansheletal.  Police Stressful work Enduring stressful work
(1997) officers circumstances which circumstances.
have instant outset and
short duration.
Day and Military Threatening work Stressful work situations
Livingstone personnel situations that are that are in high duration
(2001) presented in low and frequency.
duration and frequency.
Ellis (2006) University ~ Work-related demands  N.A.
student that are unanticipated,
teams short-lasting, and
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knotty, requiring teams
to give quick reactions.

ter Kuile etal. Women Environmental Long-term and frequent
(2007) circumstances that have  environmental stimuli.
short duration and
frequency.
Randall and Couples Environmental demands  Environmental demands
Bodenmann that are short-lasting and occur in high duration
(2009) having one-off effects. and have long-term
effects.
Gevers et al. Medical Stressors that may not Persisting stressors (e.g.
(2010) personnel be intense but are daily work stressors).

troublesome,
unexpected, short-
lasting, and requiring
quick reactions from
individuals.

1.3.3 Team adaptation temporal framework

In the team adaptation literature, team adaptation is defined as the “adjustments to
relevant team processes as a response to a disruption” (Abrantes et al., 2018, p.59).
This study adopted the team adaptation temporal framework developed by Abrantes
et al. (2018), which consists of two team adaptation constructs, team improvised
adaptation and team preemptive adaptation. Following Abrantes et al. (2018), this
study defines team improvised adaptation as the team adaptation process in which plan
formulation and execution phases happen simultaneously. Team preemptive
adaptation is defined as the team adaptation process where plan formulation phase

takes place ahead of execution phase (Abrantes et al., 2018).

1.3.4 Slack resources

Slack resources is originally an organisational-level concept in NPD research.
Nevertheless, Huang and Li (2012) investigated the effects of slack resources on the
NPD team process and found it has a crucial impact on NPD project performance. As

their conceptualisation and operationalisation are NPD project-focused, which are
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more relevant to the current research context, this study follows Huang and Li (2012)
and defines slack resources as a surplus of unabsorbed and discretionary resources

such as liquid assets or cash on hand that are available to NPD projects.

1.3.5 NPD team performance

This study follows Hoegl and Gemuenden (2001) who conceptualised NPD team
performance as a second-order construct including two dimensions, team
effectiveness and team efficiency. Based on Hoegl and Gemuenden (2001), this study
defines effectiveness as the extent to which the actual project quality is in line with
the project quality teams aim to achieve. Efficiency is defined as the extent to which
NPD teams complete projects within their schedules and budgets (Hoegl and
Gemuenden, 2001). NPD team performance is therefore defined in this study as how
well NPD teams complete NPD projects in timely and cost-effective manners, and
how well the project quality meets their standards (Hoegl and Gemuenden, 2001).
Given that team effectiveness and team efficiency focus on the different aspects of
performance, namely, effectiveness compares the expected and the actual team
outcomes, and efficiency contrasts the expected and the actual team inputs (Hoegl and
Gemuenden, 2001), it is more comprehensive to conceptualise NPD team performance

by including both dimensions.

1.4 Research objectives

Four main research objectives are set based on the research gaps discussed in the
previous sections. Firstly, to extend current understandings of the stress-performance
relationship, this study aims to investigate team stress as the antecedent of NPD team

performance. In this regard, the first sub-objective of this study is to differentiate
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challenge and hindrance stress intensities as team-level appraisal-based stress
constructs and to examine their distinct effects on NPD team performance. There are
two main benefits of doing so. Firstly, the adaptive and maladaptive characteristics of
stress can be both captured by differentiating the “good” (i.e. challenge stress intensity)
and the “bad” stress (i.e. hindrance stress intensity) (Meurs and Perrewe, 2011; Horan
et al., 2020). The roles of challenge and hindrance appraisals proposed by CHSF can
be considered (Webster et al., 2011; Searle and Auton, 2015), which have been

overlooked in team research (Table 3.1).

Secondly, this study aims to address the omission of temporal consideration in the
work stress literature. Sub-objective 2, 3 and 4 of the current study are set based on
this objective. The second sub-objective is to conceptualise and operationalise stress
chronicity (i.e. the frequency and duration of the work stress experienced by NPD
teams) and investigate its impacts on the stress-performance relationship. Through this
sub-objective, the missing link explaining the inconsistent findings in the CHSF
literature can be found (Horan et al., 2020). The third sub-objective is to extend CATS,
the novel cognitive stress theory that explains the temporal aspects in the stress process,
to the team level. As CATS focusing on the temporal aspects in different stress
components (Meurs and Perrewé, 2011), this study can investigate the stress process
in a comprehensive way by applying this theory. Meanwhile, this study can also
provide empirical evidence for the team-level application of CATS. The fourth sub-
objective is to investigate the team adaptation temporal framework (i.e. team
improvised adaptation and team preemptive adaptation) developed by Abrantes et al.
(2018) as the team-level behavioural stress responses. Through these three sub-
objectives, the current study can include temporal consideration when investigating

the stress-performance relationship.
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The third main objective of this study is to investigate team adaptation as the
mechanism explaining the stress-performance relationship. The fifth sub-objective is
therefore to examine the effects of team improvised adaptation (i.e. a rapid adaptation
process) and team preemptive adaptation (i.e. an unhurried adaptation process) in the
stress-performance relationship. These adaptation processes are differentiated based
on the temporal dimension between the plan formulation and the plan execution phases
in the adaptation process (Abrantes et al., 2018). In this way, this study can include
the temporal aspects in the stress response suggested by Meurs and Perrewé (2011)
and provide empirical evidence of the distinction between these two adaptation

processes.

Lastly, this study aims to examine how slack resources affect the stress-performance
relationship, and the sixth sub-objective is to investigate both the boosting and the
attenuating effects of slack resources on the relationship between team adaptation and
NPD team performance. As discussed before, team improvised adaptation and team
preemptive adaptation differ in the temporal dimension, therefore, it is highly likely
for slack resources to have distinct impacts on their relationships with NPD team

performance.

To summarise, the current study aims to answer the following questions through

quantitative approach:

I.  How do NPD teams’ challenge stress intensity and hindrance stress intensity
affect NPD team performance?
ii. Does stress chronicity, the persistency of NPD teams’ stress experience,

change the effects of challenge and hindrance stress intensities?
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iii.  How do team adaptation processes that differ in the temporal dimension (i.e.
team improvised adaptation and team preemptive adaptation) explain the
underlying mechanisms between challenge, hindrance stress intensities and
NPD team performance?

iv.  How do slack resources affect NPD team’s adaptation and performance?

1.5 Research contributions

1.5.1 Intended theoretical contribution

The current study aims to make several theoretical contributions. Firstly, this study
aims to extend NPD research by examining challenge stress intensity and hindrance
stress intensity as the antecedents of NPD team performance. Specifically, this study
seeks to show that NPD teams can experience two types of work stress: the challenge
stress intensity that can motivate them to put effort as well as the hindrance stress
intensity that can hinder their performance, and these two types of stress can affect
team performance differently. However, this important stress-performance
relationship has not been given enough consideration in the NPD literature (Table 1.1),
and established studies focus only on specific stressors as the antecedents without
taking the stress appraisals triggered by these stressors into account (e.g. Pearsall et
al., 2009; Chong et al., 2010; Rodriguez-Escudero et al., 2010; Tai, 2012). By taking
Searle and Auton’s (2015) suggestion into consideration, this study takes stress

appraisals into account when conceptualising the stress-related constructs.

The second and the biggest contribution of the present study is to extend organisational
stress research by considering the temporal dimensions in the stress process when

investigating the stress-performance relationship in three ways. Firstly, this study
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proposes a team-level temporal stress construct, stress chronicity, by adapting the
temporal dimensions (i.e. frequency and duration) derived from the acute-chronic
stressor typology in the occupational stress literature and investigates how it impacts
the effects of challenge and hindrance stress intensities. This approach not only
enables the current study to extend CHSF by taking temporal consideration into
account (Horan et al., 2020), but also allows this study to extend work stress research
by giving a clear definition to stress chronicity and explicitly revealing its effects on
the stress process (Bloch et al., 2004). The conventional approach to examine the
effects of stress chronicity in previous occupational stress research is to classify
situational stressors into acute or chronic stressors (Table 3.2). This implicit approach
is problematic as individuals can view environmental stressors differently, which leads
to ambiguous definitions and inconsistent findings (Bloch et al., 2004). The second
way is to apply CATS, the novel stress theory which considers the role of time in the
stress process, for explaining the underlying mechanisms of the team-level stress-
performance relationship. Meanwhile, this study can contribute to stress theory by
providing empirical evidence for the team application of CATS. Lastly, this study
investigates the team adaptation temporal framework as the stress response. In this
way, the current study can extend work stress literature by also considering the

temporal dimension involved in the stress response (Meurs and Perrewe, 2011).

The third theoretical contribution is to extend team adaptation research by examining
the team adaptation temporal framework as the explanatory mechanism for the team
stress-performance relationship. Specifically, this study intends to show that NPD
team’s challenge and hindrance stress intensities can affect NPD team performance by
triggering team temporal adaptation processes (i.e. team improvised adaptation and

team preemptive adaptation). As team adaptation is defined as the “adjustments to
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relevant team processes as a response to a disruption” in the team adaptation literature
(Abrantes et al., 2018, p.59), it is surprising to see that the role of team adaptation in
explaining the team stress-performance relationship is largely ignored in the literature

(Table 1.1, 3.1, 3.2 and 3.3).

Lastly, the current study aims to extend the NPD literature by capturing both the
adaptive and maladaptive aspects of slack resources on team stress process. In the
NPD literature (Table 1.1), a body of firm-level research has acknowledged the critical
roles of slack resources for NPD success, more specifically, slack resources have both
advantageous and disadvantageous impacts on firm innovation performance (e.g.
Nohria and Gulati, 1996; Yang et al., 2009; Chen and Huang, 2010), and it is a surprise
to see that NPD team research has failed to capture the maladaptive side of slack
resources (Table 3.4). By examining the moderating effects of slack resources on the
team-level adaptation-performance relationship, this study aims to add knowledge to
the NPD literature regarding how the adaptive and maladaptive characteristics of slack

resources impact team NPD success.

1.5.2 Intended managerial contribution

This study intends to contribute to practice by adding knowledge to NPD teams’ stress
and resource management. Firstly, this study seeks to bring innovation teams’
attention to their work stress as it can significantly impact team performance and well-
being. As they may already know the distinction between challenge stressors and
hindrance stressors from previous research (e.g. LePine et al., 2016), this study intends
to clarify that their performance is more directly impacted by the stress appraisals
evoked by the challenge and hindrance stressors rather than the stressors only

(Webster et al., 2011). Moreover, this study attempts to highlight the important role
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of stress chronicity. As long-term stress is much more harmful than short-term stress
(Dhabhar, 2014), it is important for NPD teams to know when challenge and hindrance
stress intensities promote or harm their performance. Therefore, this study aims to
contribute to our understanding of NPD teams’ stress management by providing
recommendations on how to adapt to different stressful situations (i.e. acute and
chronic challenge stress intensities, acute and chronic hindrance stress intensities). By
comparing the effects of acute challenge, chronic challenge, acute hindrance, and
chronic hindrance stress intensities on team improvised adaptation, team preemptive
adaptation and NPD team performance, this study aims to offer guidance to NPD

teams for choosing the appropriate stress interventions.

Secondly, this study seeks to contribute towards a better understanding of team
resource allocation and utilisation. This study identifies slack resources as the salient
resources for NPD success and suggests that they can have distinct effects on teams’
adaptation outcomes in different situations (cf. Chen and Huang, 2010). Therefore,
this study aims to provide recommendations to NPD executives on when to allocate

slack resources to improve team performance.

1.6 Structure of the thesis

This thesis is divided into eight chapters, which are the introduction, the literature
review, the theoretical bases, the conceptual framework and hypotheses, the research
methodology, the data analysis and results, the discussion, and the conclusion chapters.

The thesis structure is presented in Table 1.4.

Table 1.4 Thesis structure
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Part | Introduction and Literature Review
Chapter 1 Introduction = Research background
= Research gaps
= Key constructs and definitions
= Research aims and objectives.
= Research contributions
= Structure of the thesis
Chapter 2 Literature = Key stress theories
review = Determinants of NPD team
performance
Chapter 3 Theoretical = Baseline theories of this study
bases
Part 11 Hypotheses Development
Chapter 4 Conceptual = Conceptual model
framework and = Hypotheses of the main effects
hypotheses = Hypotheses of the moderating
effects
Part 111 Empirical Study

Chapter 5 Research = Epistemology
methodology = Pre-study stage

= Quantitative stage
= Measurement

= Quantitative analysis procedures

Chapter 6 Data analysis = Descriptive statistics
and results = Data screening

= Non-response bias

» Formative constructs
= Data aggregation

» Reflective constructs
= Common method bias
= Stress typology

= Hypotheses testing

= Post hoc analyses
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Part IV

Discussion and Conclusions

Chapter 7 Discussion

Research findings
Theoretical implications

Managerial implications

Chapter 8 Conclusions,
limitations, and future

research

Summary of findings and
contributions
Limitations and directions for

future research
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Chapter 2: Literature Review
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2.1 Introduction

Given that this study focuses on the team-level stress-performance relationship,
influential stress theories are reviewed for determining the baseline theories. In the
first section of this chapter, stress theories including the demand-control model of
stress (DCM), the job demands-resources (JD-R) theory, the conservation of resources
(COR) theory, the challenge-hindrance stressor framework (CHSF) and the cognitive
activation theory of stress (CATS) are evaluated in terms of their advantages,
limitations, and applicability to the present study. In the second section, previous NPD
team research together with the key theories that have been applied to explain NPD
team performance are reviewed and evaluated to verify that the stress-performance

relationship has been overlooked within the NPD team literature.

2.2 Key stress theories

By reviewing the key theories in the stress literature, this section intends to identify
the most appropriate stress theories for this study. Five theories include DCM, the JD-
R theory, the COR theory, CHSF and CATS are evaluated. Firstly, the main arguments
of these theories are discussed. At the end of this section, the evaluation of their

advantages, limitations, and applicability to this study is given.

2.2.1 Demands-control model of stress

DCM focuses on the effects of human factors and identifies work environment as a
type of human construction (De Jonge et al., 2000). It suggests that individuals’
behaviours are determined by job control, job demands and their interaction (De Jonge
et al., 2000). When employees have high work demands and high job control (i.e.

active job), they are motivated to engage in behaviour development (De Jonge et al.,



39

2000). On the other hand, when they work under high demand conditions with low job
control (i.e. high strain job), they are likely to develop high levels of job strain, which

harm their well-being and performance (Karasek Jr, 1979; De Jonge et al., 2000).

Although DCM offers compelling theoretical and practical implications to work stress
research as well as job redesign research (De Jonge et al., 2000), it was criticised for
simplifying the stress process and the characteristics of the work environment (Bakker
et al., 2010). Some empirical studies even failed to find support to the proposed
interactive effects of job demands and job control (De Jonge et al., 2000; Bakker et
al., 2010). Moreover, DCM limits in only considering job control as the key resource
to stress coping without identifying other important resources (Bakker et al., 2010).
Although DCM is relevant to the current research topic, it is not applied in this study
due to two main reasons. Firstly, DCM focuses on the maladaptive side of stress as it
posits that the negative effect of job demands can be attenuated when sufficient job
control is presented. However, it fails to capture the adaptive aspect of job demands,
that is, some job demands also have training effects and bring about positive outcomes
(e.g. LePineetal., 2004; Prem et al., 2017). Secondly, DCM does not involve temporal
consideration such as stress chronicity. Given that one of the main research aims of
this study is to capture the role of time in the stress process, DCM is therefore not

helpful for answering the research questions.

2.2.2 Job demands-resources model

Built upon DCM, the JD-R model captures a bigger picture of work environments
(Bakker et al., 2010). It classifies work characteristics into job demands and job

resources. Job demands are (Bakker et al., 2010, p.4):
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Physical, psychological, social, or organizational aspects of the job that require
sustained physical and/or psychological effort and are therefore associated with

certain physiological and/or psychological costs.

Job resources refer to (Bakker et al., 2010, p.4):

Physical, psychological, social, or organizational aspects of the job that are either/or:
(1) functional in achieving work goals; (2) reduce job demands and the associated
physiological and psychological costs; and (3) stimulate personal growth, learning,

and development.

The JD-R model posits that job demands and resources jointly determine the
organisational outcomes through positive (i.e. motivation) and negative stress
responses (i.e. strain) (Bakker et al., 2010). Specifically, job resources are positively
related to employees’ intrinsic motivation (e.g. promoting learning and personal
growth) and extrinsic motivation (e.g. enhancing willingness to performance tasks),
while job demands consume employee’s job resources and increase their strains
(Bakker and Demerouti, 2007). In line with the DCM, the JD-R model suggests that
employees with high demands and high job resources tend to have higher motivation,
which leads to positive organisational outcomes (Bakker and Demerouti, 2007;
Bakker et al., 2010). On the other hand, the combination of high demands and low
resources increases the risk of burnout (Bakker et al., 2010). Although both theories
emphasise the role of resources, the JD-R model extends DCM by taking more types

of resources such as personal skills and opportunities into account (Bakker et al., 2010).

Although the JD-R model is relevant to this study, it is not applied for two main
reasons. Firstly, the JD-R model does not fully capture the picture of stress process as

it neglects the adaptative characteristics of job demands (Meurs and Perrewé, 2011).
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As discussed above, the JD-R model only identifies job resources as the main
determinants of motivation as well as positive outcomes and suggests job demands
have no direct relationship with motivation (Bakker and Demerouti, 2007; Bakker et
al., 2010). Previous empirical studies, however, show inconsistent results. For
example, Mitchell et al. (2019) found that performance pressure is associated with
both challenge and hindrance appraisals, thereby inducing both positive and negative
outcomes (e.g. engagement and self-regulation depletion). Secondly, the JD-R theory
does not provide explanation regarding the temporal aspects such as stress duration in
the stress process (Meurs and Perrewe, 2011), which cannot be used to fully answer

the current research questions.

2.2.3 Conservation of resource theory

The COR theory is an influential cognitive theory in the stress and organisational
behaviour literature (Halbesleben et al., 2014), which posits that it is our human nature
to create, conserve, and guard any resources individuals perceive as valuable, and to
avoid any potential loss (Hobfoll, 1989). It also suggests that stress occurs when
individuals are experiencing resource loss, worrying about potential loss, and not
receiving enough gains from previous resource investment (Hobfoll, 1989). In other
words, the COR theory identifies the discrepancy between environmental demands
and individuals’ resources as the cause of stress (Hobfoll, 1989). One important
contribution of the COR theory is that it classifies the resources that are crucial to
individuals’ stress experience into four categories, which are objects (e.g. home),
personal characteristics (e.g. personal traits, skills), conditions (e.g. job position,

marital status), and energies (e.g. time, money, and knowledge) (Hobfoll, 1989). The
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COR theory also posits that these resources are dynamic in nature, which change over

time (Hobfoll, 1989).

The COR theory is relevant to the current study as it proposes a typology of resources,
provides a cognitive explanation regarding the cause of stress arousal, and emphasises
the dynamic nature of resources. However, the COR theory has a major limitation,
namely, it does not offer a comprehensive explanation regarding the stress process
(Meurs and Perrewé, 2011). According to Meurs and Perrewé (2011), individuals need
to take necessary actions to reduce their strains even when they have sufficient
resources, and the COR theory fails to capture the underlying relationships between
stress, resources, stress responses and stress outcomes. Additionally, although the
COR theory emphasises the dynamic nature of resources, it does not fully capture the
effects of temporal dimensions in the stress process, more specifically, how the effects
of resources differ or change in different situations, and how these changes impact
individuals’ stress coping (Meurs and Perrewé, 2011; Halbesleben et al., 2014).
Furthermore, the COR theory only focuses on the upsides of resources but neglects
the fact that resources can have disadvantageous effects in certain situations (e.g.

Nohria and Gulati, 1996; Smillie et al., 2006; Meurs and Perrewe, 2011).

2.2.4 Challenge-hindrance stressor framework

CHSF captures both the adaptive and the maladaptive aspects of stressors (Horan et
al., 2020). Built upon the transactional theory of stress, CHSF differentiates two types
of stressors, challenge, and hindrance stressors (Pearsall et al., 2009). Challenge
stressors refers to stressful work situations which are perceived to contribute to team
development and gain (Pearsall et al., 2009). Hindrance stressors are stressful work

demands which are viewed having hindering effects on team growth and gain by team
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members (Pearsall et al., 2009). Examples of challenge stressors include time pressure,
workload, job responsibility, and examples of hindrance stressors are red tape, office
politics, and role stress (LePine et al., 2005). According to CHSF, both challenge and
hindrance stressors provoke strain (LePine et al., 2005). Challenge stressors, however,
also foster positive work attitudes (e.g. motivation, job satisfaction) and behaviours
(e.g. problem-solving coping, resilience), which facilitate work performance (LePine
et al., 2004; LePine et al., 2005; Podsakoff et al., 2007; Pearsall et al., 2009; Crane
and Searle, 2016; LePine et al., 2016; LePine, 2022). Hindrance stressors, on the
contrary, bring about negative emotions (e.g. emotional exhaustion, strain, job
dissatisfaction) and behaviours (e.g. psychological withdrawal, turnover), thereby
interfering with work performance (LePine et al., 2004; Podsakoff et al., 2007,

Pearsall et al., 2009; Rodell and Judge, 2009; Chong et al., 2010; Webster et al., 2011).

CHSF is highly relevant to the current study due to two main reasons. Firstly,
comparing with stress theories focusing on general stressors (e.g. DCM, the JD-R
model, the COR theory), CHSF provides a more comprehensive theoretical
perspective by classifying “good” and “bad” stressors and distinguishing their distinct
effects. As it captures both the adaptive and the maladaptive characteristics of stressors,
it offers helpful guidance to answer the current research questions. Secondly, CHSF
provides a more comprehensive explanation of the underlying relationships between
stressors and work performance by highlighting the important roles challenge and
hindrance appraisals play in the stress process, that is, the challenge appraisals evoked
by challenge stressors motivate individuals to engage in problem-solving activities,
thereby promoting work performance, whereas the hindrance appraisals triggered by

hindrance stressors, conversely, prevent individuals from performing tasks, thereby
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hindering their performance (LePine et al., 2004; LePine et al., 2005; Pearsall et al.,

2009; Webster et al., 2011; Mazzola and Disselhorst, 2019).

Although CHSF is highly relevant to the current study, it should not be applied as the
only baseline theory due to its two limitations. Firstly, it does not capture the effects
of stress duration on the stress process (Horan et al., 2020). However, the inconsistent
findings in the CHSF literature imply that the temporal aspects such as stress duration
should not be overlooked when examining the challenge-hindrance distinction
(LePine et al., 2005; Horan et al., 2020). Secondly, CHSF does not specify which
resources are crucial to the stress process and when specific resources have
advantageous or disadvantageous effects on the stress process. According to multiple
stress theories (e.g. the COR theory, the JD-R model, DCM, CATS), resources are one
of the most important determinants of stress experience and outcomes, and the role of
resources should be meticulously considered (Hobfoll, 1989; Bakker and Demerouti,
2007; Bakker et al., 2010; Meurs and Perrewe, 2011). In this regard, CHSF should be

integrated with other stress theories to fully answer the current research questions.

2.2.5 Cognitive activation theory of stress

CATS is a cognitive stress theory that captures both the adaptive and maladaptive
features of the stress experience as well as the role of time in the stress process (Meurs
and Perrewé, 2011). In CATS, stress is defined as a process comprising four
components, which are stress stimuli (i.e. stressors), stress experience (i.e. appraisals),
stress response (i.e. alarm activation) and feedback of stress response (i.e. training and
straining effects) (Ursin and Eriksen, 2004; Meurs and Perrewé, 2011). CATS posits
that the stress alarm (i.e. stress arousal) is activated when the inconsistency between

individuals’ expectations and the reality is presented (Meurs and Perrewe, 2011). The
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duration of alarm activation can be shortened (i.e. phasic activation), and the stress
experience possesses training effects when individuals expect positive outcomes to
take place if they handle the stressors, which lead to positive outcomes such as
learning (Ursin and Eriksen, 2004; Meurs and Perrewé, 2011). If individuals perceive
that dealing with the stressors they have experienced can only bring negative outcomes,
the activation is prolonged (i.e. sustained activation), and the stress experience
possesses straining effects, which leads to negative outcomes such as health symptoms
(Ursin and Eriksen, 2004; Meurs and Perrewé, 2011). CATS also extends previous
stress theories (e.g. the COR theory) by suggesting that resources have both positive
and negative impacts, that is, the effects of resources vary in different situations
(Meurs and Perrewé, 2011). For example, neuroticism, a negative personal trait, is
found to foster employees’ work performance in a fast-paced work environment

(Smillie et al., 2006; Meurs and Perrewe, 2011).

CATS is a highly relevant stress theory to this study as it provides a comprehensive
explanation of the stress process by specifying the temporal aspects involved and
capturing both the adaptive and maladaptive features of stress as well as resources
(Meurs and Perrewe, 2011). Therefore, it can provide helpful guidance to answer the
research questions of this study. Meanwhile, it has two limitations. Firstly, it focuses
on general stressors without differentiating stressor types (e.g. challenge and
hindrance stressors). The second limitation is that Meurs and Perrewé’s (2011) CATS
framework focuses on individual-level relationships without specifying team-level

constructs.

This study suggests that these limitations can be addressed by integrating CATS and

CHSF. Like CHSF, CATS also emphasises that individuals’ expectations towards the
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potential outcomes of coping with stressors (e.g. positive or negative) have distinct
impact on stress responses (Meurs and Perrewé’s, 2011). Therefore, it is possible to

differentiate challenge and hindrance stressors in the CATS framework.

Although CATS focuses on the relationships between stressors, stress appraisals and
stress responses at the individual level, these relationships can apply at the team level.
As suggested by Liu and Liu (2018), team members are embedded in the same work
environment sharing similar work routines and goals. In this regard, they can expose
to stressors that can impact team operation and performance (Liu and Liu, 2018).
According to Pearsall et al. (2018) who applied CHSF to the team level, because of
the interdependency of teamwork, team members can appraise stressors in similar
ways, specifically, appraising stressors to benefit or harm team development (i.e.
challenge and hindrance appraisals). These shared appraisals can then influence team
responses to stressors (Pearsall et al., 2018). Adopting this perspective, this study
argues that CATS is relevant to help explain the team-level stress-performance

relationship.

Moreover, CATS does not limit in identifying specific stress-related constructs at the
individual level. It focuses on specifying the main components of the whole stress
process (e.g. brief behavioural response, prolonged behavioural response, and
resources), which can include many different constructs at multiple levels, and
explaining the relationships between them (Meurs and Perrewé’s, 2011). As an
established theory, the mechanisms explained in the framework are expected to apply
to multiple levels and different contexts. Meurs and Perrewé (2011) encourage future

studies to extend CATS by investigating different constructs that are relevant to the
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theory. Therefore, the researcher posits that CATS is a highly relevant theory for this

study.



Table 2.1 Summary of the reviewed stress theories

Theory Predictor(s) Outcome(s) Advantages Limitations Applicability
Job demands-  General job Job strain - Explaining stress process - Simplifying the stress process. Medium
control Model ~ demands, job from a cognitive - Focusing on one type of
control perspective. resource and general job
- Specifying job control as demands.
the most influential - Neglecting the adaptive side of
resource. stress and stress duration in the
stress process.
Job demands-  General job Motivation, - Focusing on multiple - Not capturing the adaptive Medium
resources demands, job strain resources. characteristics of job demands.
Model resources - Including both positive and - Not considering the effects of
negative stress responses stress duration in the stress
(i.e. motivation and strain). process.
Conservation Psychological stress, Resources - Specifying four types of - Not differentiating stressor Medium
of resource four types of retain and resources. types.
theory resources (object, replacement - Explaining the cause of - Not fully explaining the stress
conditions, personal stress from a cognitive process.
characteristics, and perspective. - Not capturing the maladaptive
energies) - Highlighting the dynamic aspect of resources.
nature of resources. - Not fully capturing the effects of
stress duration in the stress
process.
Challenge- Challenge stressors ~ Motivation, - Capturing both the adaptive - Not capturing the effects of High
hindrance (e.g. time pressure,  resilience, and maladaptive aspects of stress duration in the stress
stressor workload, performance, stressors. process.
framework responsibility), exhaustion,
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hindrance stressors  turnover - Highlighting the importance - Not specifying which resources
(e.g. red tape, office intention, of stress appraisals. are critical to stress coping.
politics, role health
ambiguity) symptoms
Cognitive General stressors, Brief — Capturing the role of time - Not classifying different types High
activation resources, stress behavioural in the stress process. of stressors.
theory of stress  appraisals responses, - Capturing the adaptive and - Not specifying team-level
prolonged the maladaptive aspects of constructs.
behavioural stress.
response, - Capturing the favourable

training effect, and the harmful aspects of
straining effect  resources.
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2.2.6 The evaluation of key stress theories

By reviewing the prominent theories in the stress literature (Table 2.1), the researcher
found that although DCM, the JD-R model, the COR theory and CHSF are relevant to
the current study, they have one common limitation, which is not capturing the effects
of temporal elements such as stress chronicity in the stress process (Meurs and
Perrewe, 2011). CATS is the only theory that considers the duration of stress
experience and its effects on the stress process (Meurs and Perrewe, 2011), which
makes it the most relevant theory to this study. It captures the temporal aspects in the
stress process by positing that individuals’ positive outcome expectancy can shorten
the alarm activation while their negative outcome expectancy can prolong it (Meurs
and Perrewé, 2011). Short-term activation possesses training effects, which leads to
positive stress outcomes such as learning, whereas long-term activation possesses
straining effects, which can induce negative stress outcomes such as health symptoms

(Meurs and Perrewg, 2011).

The second finding is that theories including DCM, the JD-R model, and the COR
theory are limited in only capturing the maladaptive characteristics of stressors as they
suggest that the positive stress outcomes only take place when resources are presented
(Meurs and Perrewé, 2011). However, previous empirical studies show that hindrance
stressors such as role ambiguity and role conflict can also lead to positive outcomes
such as increased self-efficacy and job satisfaction (e.g. Rodriguez-Escudero et al.,
2010; Lindberg et al., 2013). CHSF and CATS are both highly relevant to the current
study as they both capture the adaptive and the maladaptive features of the stress
experience but from different perspectives. CHSF differentiates stressors into the

challenge and the hindrance stressors and posits that they have contrasting effects on
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stress outcomes due to challenge and hindrance appraisals (LePine et al., 2016). CATS,
on the other hand, argues that individuals’ positive expectancy triggered by stressors
leads to short-term alarm activation, while their negative expectancy leads to long-
term activation (Meurs and Perrewé, 2011). The stress outcomes are determined by
the duration of alarm activation that is influenced by individuals’ appraisals (Meurs
and Perrewé, 2011). By integrating CATS and CHSF, this study can extend CHSF by
taking the effects of stress duration into consideration, which is recommended by
Horan et al. (2020). Moreover, the limitations of CATS can be addressed as CHSF
provides useful solution to the differentiation of stressor types, and previous CHSF
research offers support and guidance to the team-level application (e.g. Pearsall et al.,
2009). In this regard, the present study is grounded in the integration of CATS and

CHSF.

2.3 Key theories applied in NPD team performance research

This section presents the review of the key theories that have been applied to explain
NPD team performance in the NPD team literature. The reviewed theories include the
knowledge-based view (KBV), the transactive memory system (TMS) theory, the
transformational leadership (TFL) theory, the resource dependence theory (RDT), the
functional diversity perspective, the information processing theory, the expectancy
theory, and the challenge-hindrance stressor framework. The input-process-output
(IPO) framework, an influential theory commonly used to explain team performance,
is applied in the literature review as a guide for classifying the key theories (cf.
Atuahene-Gima, 2003; Hulsheger et al., 2009; Sivasubramaniam et al., 2012; Stock,
2014). Theories focusing on team conditions and characteristics are classified as input-

related theories, and theories focusing on team processes are classified as process-
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related theories. The classification of the reviewed theories and the corresponding key

empirical studies are displayed in Table 2.2.*

1 The key findings of these studies are presented in Table 1.1.



Table 2.2 Overview of research on NPD team performance and key theories

member proximity,
member familiarity,

new product
success

Study Theory classification  Independent Explanatory mechanisms Dependent Empirical
Type Theory variable(s) Mediator(s) Moderator(s) variable(s) approach
Faraj and Input KBV Conventional team  N.A. N.A. Team performance  Survey of 69
Sproull factors, expertise software
(2000) coordination development
teams
Fedor et KBV Organisational input  N.A. Team process Project success, Survey of 48
al. (2003) (leadership, factors expected impact product teams
support), team
process (knowledge
generation and
dissemination)
Sarin and KBV Team leader Team learning N.A. Speed-to-market, Survey of 52 high-
McDermot characteristics and knowledge innovation tech NPD project
t (2003) application teams
Akgin et KBV Environmental Team Info/know New product Survey of 197
al. (2007a) turbulence unlearning, team implementation success NPD project
improvisation managers
Zhang and KBV Knowledge hiding Team learning Cross- Project team Survey of 92 NPD
Min functionality, performance project teams
(2019) team stability
Akgln et TMS theory  Team stability, Transactive Task complexity ~ Team learning, Survey of 69
al. (2005) interpersonal trust, memory system speed-to-market, project teams
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Dayan and
Di
Benedetto
(2009)

Chiang et

al. (2014)
Tang et al.
(2015)

Pirola-
Merlo et

al. (2002)
Keller

(2006)
Dayan et
al. (2009)

Kearney
and Gebert
(2009)
Sun et al.
(2014)
Stock
(2014)

team
communication

TMS theory, Functional diversity, Teamwork Task complexity ~ Team learning, Survey of 93
functional  team stability, quality speed-to-market, product managers
diversity  transactive memory product success
perspective
TMS theory High commitment Transactive N.A. New product Survey of 73 NPD
work system memory system performance teams
TMS theory Communication Communication  Task exploration, NPD performance  Survey of 272
context, processes, task exploitation NPD teams
communication transactive
mode memory system
TFL theory  Obstacle Team climate, Leadership Team performance  Survey of 54 R&D
transformational teams
leadership
TFL theory  Transformational N.A. Type of R&D Project team Survey of 118
leadership work performance project teams
TFL theory  Transformational Managerial trust  Environmental Team performance  Survey of 107
leadership, in NPD projects  turbulence NPD teams
transactional
leadership, justice
TFL theory  Age, nationality, Elaboration of Transformational ~ Team performance  Survey of 62 R&D
educational task-relevant leadership teams
diversity information
TFL theory  Transformational NPD team N.A. NPD team Survey of 184
leadership climate performance high-tech firms
RDT Intrapersonal team Team Customer power, NPD team Survey of 120
characteristics of cooperation customer effectiveness NPD teams

supplier employees,

participation,
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interpersonal team

market

characteristics dynamism,
technological
turbulence
Bai et al. RDT, Cross-functional N.A. N.A. NPD team Survey of 229
(2017) information integration, organic performance NPD managers
processing  organisation
theory
Keller Functional  Functional diversity  External N.A. Project Survey of 93 NPD
(2001) diversity communication, performance, teams
perspective internal cohesiveness
communication,
job stress
Lovelace Functional  Functional diversity, Intrateam task Collaborative Team performance  Survey of 43 NPD
et al. diversity  leader effectiveness  disagreement communications, teams
(2001) perspective contentious
communications
Carbonell Functional  Functional diversity, N.A. Technological Innovation speed Survey of 183
and diversity  experience, co- complexity technical
Rodriguez perspective, location, stability, managers
(2006) information- dedication
processing
theory
de Visser | Process | Information Team intuitive N.A. Project type Project Survey of 95 NPD
etal. processing  information (incremental, performance project teams
(2014) theory processing, radical)
analytical
information
processing
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Tai (2012)

Chong et

al. (2010)

Rodriguez

-Escudero
et al.

(2010)

Les
(2011a)

Razinskas

et al.
(2022)

Expectation

theory,

utility theory

Leader social
support, team social
support, team
reward, team
stressors

Team stressors

Leader social
support, team
social support,
team reward

Team performance

Survey of 241
NPD members in
semiconductor
sector

CHSF Challenge time Team Team Solution quality, Survey of 81 NPD
pressure, hindrance  coordination identification development teams
time pressure timeliness,
adherence to
budget, team
innovativeness
Activation  Role ambiguity, role Team job N.A. New product Survey of 197
theory, conflict, pressure for satisfaction performance NPD senior
CHSF performance executives
CHSF, Challenge stressors, Team Task conflicts, New product Survey of 87 NPD
expectancy  hindrance stressors  unlearning relationship success teams
theory conflicts
CHSF Challenge team Collective team  N.A. Team creativity, Survey of 114
stressors, hindrance  identification, team efficiency R&D teams

team stressors

team task
conflict
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2.3.1 Team input theories

2.3.1.1 Knowledge-based view

The knowledge-based view is a firm-level theory suggesting that “knowledge is the
primary resource underlying new value creation, heterogeneity, and competitive
advantage” (Felin and Hesterly, 2007, p.195). Therefore, the application of employee
knowledge is crucial to firm success (Sarin and McDermott, 2003). In the NPD team
literature (Table 2.2), studies applying KBV focus on investigating the effects of team
characteristics (e.g. leader characteristics) and team behaviours (e.g. knowledge
hiding) that can facilitate or hinder knowledge application (e.g. Fedor et al., 2003;

Sarin and McDermott, 2003; Joshi and Sharma, 2004; Akgun et al., 2007a).

Precious research shows that team characteristics such as team leadership (Fedor et
al., 2003; Sarin and McDermott, 2003) and expertise-related factors (Faraj and Sproull,
2000) are important determinants of NPD team performance. Specifically, Sarin and
McDermott (2003) found that teams with participative, high-ranking, and goal-setting
leaders are more likely to engage in team learning, and, as a result, promoting team
performance. Similarly, Fedor et al. (2003) found that effective leadership and team
knowledge management foster project success. Faraj and Sproull (2000) revealed that
both team expertise location (i.e. team member’s awareness of other colleagues’
expertise) and expertise needed (i.e. team member’s knowledge regarding when and

where certain knowledge is required) can contribute to team effectiveness.

The second focus in the literature is the effects of team behaviours that can impact
knowledge application. For example, Akgun et al. (2007a) showed that team

improvisation (i.e. a team behaviour merging the planning and the execution of team
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actions) can foster NPD product success by facilitating knowledge implementation.
Faraj and Sproull (2000) also noted that teams with capacities to develop both formal
ways (e.g. legal access to databases) and informal ways (e.g. knowledge sharing) to
access knowledge can achieve better performance. On the other hand, negative team
behaviours such as knowledge hiding is found to harm NPD team performance as it
makes knowledge transfer and team learning less effective (Zhang and Min, 2019).
Team behaviours also play important mediating roles in the relationships between
team characteristics and team performance. According to Sarin and McDermott (2003),
team learning mediates the positive associations between leader participation, team
leader position, goal structure and the performance outcomes (i.e. speed-to-market and

level of innovation).

Although KBV is a useful theory to explain NPD team performance as it identifies the
important role knowledge plays in the NPD process, it was not applied in the current
study for two reasons. Firstly, KBV does not explain the underlying relationships
between work stress and NPD team performance. Therefore, it does not offer guidance
to answer the current research questions. Secondly, although it identifies knowledge
as an important strategic resource to NPD success, it does not specify other resources

that are crucial to the stress process.

2.3.1.2 Transactive memory system theory

The TMS theory originally describes the collective cognitive system shared between
couples (Peltokorpi, 2008). TMS refers to “a shared system that people in
relationships develop for encoding, storing, and retrieving information about different
substantive domains” (Chiang et al., 2014, p.631). In the team literature, TMS is

defined as “a set of information possessed by each member of a group combined with



59

a shared awareness of who know what within the group” (Peltokorpi, 2008, p.378). It
forms when team members “accept responsibility for the encoding, storage, and
retrieval of information related to their domain of expertise” (Peltokorpi, 2008, p.379).
TMS is a critical resource to NPD teams as it provides them with task-related
knowledge required by the innovation activities they engage in (Peltokorpi, 2008).
Teams with TMS also perform tasks in a more efficient manner as team members are
fully aware of each other’s expertise and capabilities, therefore, they know who to turn

to when they need help (Peltokorpi, 2008).

The effect of TMS on NPD team performance has been given much attention in the
literature (e.g. Dayan and Di Benedetto, 2009; Chiang et al., 2014; Tang et al., 2015).
According to Dayan and Di Benedetto (2009), TMS can promote NPD project
performance by enhancing NPD teams’ teamwork quality. Previous studies also found
that TMS mediates the relationships between team member relationships (Akgin et
al., 2005), team communication (Tang et al., 2015), high commitment work system
(Chiang et al., 2014) and NPD team performance outcomes such as speed-to-market,
team learning and new product performance (Akgun et al., 2005; Chiang et al., 2014;

Tang et al., 2015).

The TMS theory is a relevant theory to NPD team research as it specifies TMS as an
important antecedent of NPD team performance. However, it is not applied in the
current study as it does not explain the underlying relationships between work stress
and NPD team performance. Like KBV, it does not specify other important resources

that can impact the stress process.
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2.3.1.3 Transformational leadership theory

TFL refers to the leadership style that “heightens consciousness of collective interest
among the team members and helps them to achieve their collective goals” (Sun et al.,
2014, p.127). The TFL theory differentiates the transformation leadership and the
transactional leadership styles, more specifically, transactional leaders encourage
team members by using rewards while transformational leaders motivate team
members by changing their beliefs and attitudes (Rafferty and Griffin, 2004). Another
important contribution of TFL theory is identifying four TFL construct dimensions,
which are charisma, inspirational motivation, intellectual stimulation, and

individualised consideration (Rafferty and Griffin, 2004).

Previous empirical studies show that TFL is an important determinant of NPD team
performance (e.g. Keller, 2006; Dayan et al., 2009; Sun et al., 2014). According to
Dayan et al. (2009), TFL promotes NPD team performance by enhancing team
member’s trust in leadership. On the other hand, Keller (2006) found a direct
relationship between TFL and NPD team performance, more precisely, TFL has strong
positive associations with all project performance measures including technical
quality, schedule performance and cost performance. Following both viewpoints, Sun
et al. (2014) revealed both direct and indirect relationships, that is, TFL can promote
NPD team performance directly as well as indirectly by fostering an innovative team

climate.

In previous research, TFL is also investigated as an important boundary condition (e.g.
Pirola-Merlo et al., 2002; Kearney and Gebert, 2009). For example, Pirola-Merlo et
al. (2002) examined the moderating effects of TFL on the negative relationships

between obstacle, team climate and team performance. Although their results did not
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support this assumption, by controlling TFL, the negative correlation between obstacle
and team climate became greater, which implies that TFL impacts the relationship
between obstacle, team climate, and NPD team performance (Pirola-Merlo et al.,
2002). The moderating effects of TFL were further examined by Kearney and Gebert
(2009). They posited that diverse teams involve multiple perspectives and sufficient
knowledge, which are, on the one hand, beneficial to perform team tasks and develop
novel ideas, and, on the other hand, causing team conflicts (Kearney and Gebert, 2009).
However, having a leader who continuously encourage members to work together and
emphasise shared goals can ease the downsides of demographic diversity and reinforce
its upsides (Kearney and Gebert, 2009). Their results offer support to this argument,
namely, team demographic heterogeneity (e.g. education and nationality) only

promotes team performance when TFL is at a high level.

The TFL theory is relevant to NPD team research as it specifies TFL as an important
antecedent of NPD team performance. However, it is not applied in the current study
as it does not explain the underlying relationships between work stress and NPD team
performance. In this regard, the current research questions cannot be fully answered

following its guidance.

2.3.1.4 Resource dependence theory

RDT is an influential organisational theory suggesting that companies are open
systems embedded in their external environment (Hillman et al., 2009). On the one
hand, company performance depends on the resources that are acquired from the
environment (Hillman et al., 2009). On the other hand, the external environment often
constrains companies’ choices and actions (Hillman et al., 2009). Given that this

dependence is inevitable, companies usually take actions such as controlling key
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resources to reduce this dependence and gain power in the decision-making process
(Hillman et al., 2009). RDT is commonly applied in firm-level research on mergers

and acquisition (M&A) (Hillman et al., 2009).

In the NPD team context, RDT is commonly applied in research on cross-functional
team characteristics and cross-function integration (Bai et al., 2017). For instance, Bai
et al. (2017) posited that NPD teams often rely on multiple functional departments
(e.g. marketing and manufacturing departments) as they need the resources provided
by other departments to perform complex project tasks. In this regard, cross-functional
integration, as in the level of knowledge sharing and innovation participation among
different functional departments, is assumed to have a significant impact on NPD team
performance (Bai et al., 2017). Their results support this assumption by revealing that
NPD teams with high levels of cross-function integration are more likely to achieve a

high performance (Bai et al., 2017).

Stock (2014) focused on the context of interorganisational NPD teams (i.e. supplier
and customer relationship). They assumed that NPD teams often need to acquire
resources from their external networks (e.g. customers), and this dependency between
customers and suppliers has a noticeable impact on NPD team cooperation and
performance (Stock, 2014). Based on the data from 120 NPD teams, results revealed
that customer power and customer participation significantly moderate the
relationships between interpersonal/intrapersonal team characteristics and team

cooperation, which support their assumption (Stock, 2014).

RDT is relevant to NPD team research for two main reasons. Firstly, it captures the
cross-functional characteristics of NPD teams and emphasises that key resources can

be acquired from both internal and external environments. Secondly, RDT captures
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the role of power between different parties within NPD teams, which offers important
implications to relationship management (Stock, 2014). However, as RDT does not
specify stress-related constructs, the current research questions cannot be fully

answered following its guidance.

2.3.1.5 Functional diversity perspective

According to Carbonell and Rodriguez (2006), firms often organise NPD teams with
members from multiple functional departments to increase innovation speed, thereby
gaining competitive advantages. In the NPD team literature (Table 2.2), the effect of
function diversity on NPD success has been given much consideration. In the NPD
literature, functional diversity is defined as the “cross-functional diversity, indicated
by the number of different functions/departments represented in the team”
(Sivasubramaniam et al., 2012, p.805). Functional diversity is found to contribute to
NPD team performance as it provides teams with various sources of ideas,
perspectives, and expertise (Keller, 2001). For example, Keller (2001) revealed that
functional diversity is an important antecedent of NPD teams’ cross-boundary
communication as team members from different backgrounds carry abundant
information and networks, which raise the possibility of external communication.
Cross-boundary communication can further facilitate information transfer and

integration, thereby promoting NPD team performance (Keller, 2001).

On the other hand, functional diversity can cause managerial issues which hinder team
efficiency (Sivasubramaniam et al., 2012). For instance, Lovelace et al. (2001) showed
that team members from diverse backgrounds can have difficulties in communication
due to their various perspectives and distinct communication habits (Lovelace et al.,

2001). The misunderstanding among team members can lead to task disagreement,
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which impedes team performance (Lovelace et al., 2001). Carbonell and Rodriguez
(2006) combined both viewpoints and found an inverted U-shaped relationship
between functional diversity and team innovation speed. In line with Keller (2001),
they showed that functional diversity provides teams with novel ways of solving
problems and sufficient knowledge required for performing complex tasks, which
leads to increased innovation speed (Carbonell and Rodriguez, 2006). On the other
hand, high levels of function diversity prevent teams from developing team cohesion
and shared goals, resulting in reduced team efficiency (Carbonell and Rodriguez,

2006).

Research on functional diversity identifies functional diversity as a unique NPD team
characteristic and an important antecedent of NPD team performance
(Sivasubramaniam et al., 2012). However, the functional diversity perspective does
not specify stress-related constructs and address the underlying relationships between
work stress and NPD team performance. In this respect, the current research questions

cannot be fully answered by drawing on this perspective.

2.3.2 Team process theories

2.3.2.1 Information processing theory

The information processing theory posits that as NPD is a knowledge-intensive
process, organisational units such as NPD teams are required to engage in information
processing activities (Tybout et al., 1981; Bai et al., 2017). In other words, NPD
success is determined by the discrepancy between the information required for
performing project tasks and NPD teams’ information processing capabilities (Tybout

etal., 1981).
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Previous research applying the information processing theory focuses on different
aspects. de Visser et al. (2014) differentiated two cognitive processing styles, which
are analytical information processing and intuitive information processing. Intuitive
information processing refers to teams’ experiential and spontaneous ways of
processing information, and analytical information processing is defined as the
process where teams process information based on their logic and rules (de Visser et
al., 2014). Based on the data from 95 NPD teams, results revealed that intuitive teams
are more likely to utilise diverse perspectives and resources to solve problems in a
creative way comparing with teams depending on analytical information processing
(de Visser et al., 2014). Hence, teams using intuitive information processing are more
likely to succeed in developing radical NPD projects comparing with analytical teams
who tend to follow rules and disciplines (de Visser et al., 2014). Drawing on the
information processing theory, Carbonell and Rodriguez (2006) investigated team
experience as the antecedent of innovation speed. Specifically, they revealed that team
experience provides team with useful information, which enables them to perform
tasks in effective and efficient manners, thereby increasing teams’ innovation speed

(Carbonell and Rodriguez, 2006).

The information processing theory is relevant to NPD team research as it explains the
underlying relationships between team characteristics and performance. However, it
does not specify work stress-related constructs and explain how work stress affects
NPD team performance. In this regard, the information processing theory is not

applied as the guiding theory.
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2.3.2.2 Expectancy theory

The expectancy theory is a motivational theory explaining how individuals choose
between different actions (Wanous et al., 1983). The expectancy theory has three
important components, which are valence, expectancy, and instrumentality (Lee,
2007). Valence refers to one’s emotions that are associated with certain outcomes (Lee,
2007). Expectancy refers to one’s temporary judgement or estimation regarding the
relationships between behaviours and outcomes (Lee, 2007). Instrumentality refers to
one’s evaluation of the associations between outcomes (Lee, 2007). These three
components jointly impact individuals’ choices of behaviours (Lee, 2007).
Specifically, the expectancy theory posits that individuals tend to choose behaviours

that have the potentials to bring about positive outcomes (Reinharth and Wahba, 1975).

As shown in Table 2.2, previous studies drawing from the expectancy theory focused
on the relationships between stressors and team performance (e.g. Les, 2011a; Tai,
2012). Tai (2012) examined the effects of team stressors and team reward on NPD
team performance and found that team stressors motivate teams to put effort into task
performing. By integrating the expectancy theory and CHSF, Les (2011a) revealed
that if team members have positive expectations of the stress coping outcomes (i.e.
coping with the stressors can bring rewards), they are more willing to engage in team
unlearning (i.e. teams adjust their beliefs and behaviours in response to changes),
thereby promoting team performance (Les, 2011a). Conversely, if team members view
these stressors as a hindrance (i.e. coping with the stressors interferes with team
growth), they are less likely to engage in team unlearning, which hinders team

performance (Les, 2011a).
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Comparing with previously discussed theories, the expectancy theory is more relevant
to the current research questions as it explains the underlying relationships between
stressors and NPD team performance. However, it is not applied in the present study
for two main reasons. Firstly, although it differentiates positive and negative
expectancies, it does not classify different stressor types based on stress appraisals (e.g.
challenge and hindrance appraisals). Secondly, it does not capture the role of time in

the stress process.

2.3.2.3 Challenge-hindrance stressor framework

As discussed in section 2.2.4, CHSF is a highly relevant stress theory to the current
study as it captures both the adaptive and the maladaptive characteristics of stressors
by differentiating the effects of challenge and hindrance stressors on team
performance (Horan et al., 2020). However, only a limited number of NPD studies in
the literature draw from CHSF (Table 2.1), and some of their findings are inconsistent.
For instance, Les (2011a) found that challenge stressors can contribute to new product
success as teams are motivated by the positive expectations related to challenge
stressors, and hindrance stressors can interfere with new product success because the
negative expectations associated with hindrance stressors reduce teams’ motivation
and engagement (Les, 2011a). In contrast, Razinskas et al. (2022) revealed that
although challenge team stressors can promote team performance through enhanced
collective team identification, they can also impede team performance by facilitating
task conflict. Moreover, Rodriguez-Escudero et al. (2010) investigated the effects of
role ambiguity and role conflict, which are both hindrance stressors. Their study
yielded interesting findings. Firstly, both role ambiguity and role conflict are found to

negatively impact NPD team performance as they inhibit team satisfaction
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(Rodriguez-Escudero et al., 2010). Secondly, role stress is found to have a U-shaped
relationship with NPD team performance, that is, high and low levels of roles stress
are beneficial to NPD team performance, and moderate levels of role stress are

detrimental to team performance (Rodriguez-Escudero et al., 2010).

Although previous NPD team research drawing from CHSF has shown compelling
findings, the team-level application of CHSF is worth examining more closely (Horan
etal., 2020). Firstly, CHSF suggests that stress appraisals are more direct determinants
of stress outcomes (Searle and Auton, 2015). However, previous NPD research
assessed the effects of stressors without taking the important roles of challenge and
hindrance appraisals into account (Li et al., 2020). Moreover, other important team
stress responses such as team adaptation and temporal aspects such as the effects of

stress duration in the stress process are neglected in the literature (Horan et al., 2020).



Table 2.3 Summary of the key theories applied in NPD team performance research

Theory Main construct(s) Advantages Limitations Applicability
Knowledge-based  Knowledge - Specifying knowledge as the salient - Not specifying other important Low
view application, team resource to NPD success. resources.
learning - Highlighting the importance of - Not explaining the stress-

learning. performance relationship.
Transactive Transactive - Emphasising the important effects of - Not incorporating stress-related Low
memory system memory system transactive memory system on NPD constructs.
theory team performance. - Not specifying other important

resources to NPD.
Transformational Transformational - Capturing the important role of - Not including stress-related Medium
leadership theory leadership leadership. constructs.
subdimensions - Giving clear definition of TFL by - Not specifying other important
differentiating its subdimensions. resources to NPD.
- Differentiating transformational and

transactional leadership styles.
Resource Cross-functional - Capturing important cross-functional - Not specifying stress-related Low
dependence theory integration characteristics of NPD team. constructs.

- Highlighting the role power plays in - Not specifying which resources in
business relationships. what situations are more important
to NPD team performance.

Functional Functional — Capturing the cross-functional - Not specifying stress-related Low
diversity diversity characteristics of NPD teams. constructs.
perspective - Not explaining the stress-

performance relationship.
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Information Team — Capturing the important roles of - Not explaining the underlying Low
processing theory ~ communication, information sharing and integration. relationships between stress and
information performance.
processing
Expectancy theory  Motivation, Capturing the important role - Not differentiating stressor types Medium
valence, motivation plays in the stress and their effects.
expectancy, process.
instrumentality Explaining the underlying
relationships between stressors and
performance.
Specifying social support and
rewards as salient resources to
stress coping.
Challenge- Challenge Differentiating stressor types. - Not explaining the effects of stress  High
hindrance stressor  stressors, hindrance Capturing the adaptive and duration on the stress process.
framework stressors, maladaptive characteristics of - Not specifying which resources are
motivation, stressors. critical to stress coping.

engagement, strain

Specifying the role of appraisal.
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2.3.3 The evaluation of previous research on NPD team performance

As show in Table 2.3, input-related theories (i.e. KBV, the TMS theory, the TFL
theory, RDT and the functional diversity perspective) have been given more attention
in previous NPD team research comparing with team process-related theories. Only
three process-related theories were applied in NPD team performance research, which
are the information processing theory, the expectancy theory and CHSF. Secondly,
most  empirical  studies investigated knowledge-based resources and
knowledge/information sharing activities as the determinants of NPD team
performance. As discussed in section 1.2.1, work stress is also a vital antecedent of
NPD team performance, which has been given limited consideration in previous NPD
research (i.e. only three studies have examined the relationships between stressors and

NPD team performance).

Apart from CHSF and the expectancy theory, keys theories that have been applied in
NPD team research cannot be used as the base line theories of this study for one main
reason. These theories do not explain the underlying relationships between stressors
and work performance and specify resources that are influential to stress coping other
than knowledge-based resources. Studies drawing from these theories (e.g. Fedor et
al., 2003; Sarin and McDermott, 2003; Joshi and Sharma, 2004) mainly investigated
knowledge-based resources (e.g. knowledge, expertise, and task information) and
knowledge-exchanging processes (e.g. knowledge transfer, knowledge integration and
knowledge creation) as the antecedents of NPD team performance without taking

work stress and cognitive processes into account.

Among the reviewed theories, CHSF and the expectancy theory are more relevant to

the current research questions. However, CHSF is regarded as a more ideal guiding
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theory because the expectancy theory does not classify stressor types and differentiate
their effects on team performance. As discussed in section 2.2.4 and 2.2.6, CHSF
captures both the adaptive and the maladaptive characteristics of stressors by
differentiating two stressor types based on individuals’ challenge and hindrance
appraisals. In this regard, it is selected as one of the baseline theories of the current

study.

2.4 Chapter summary

This chapter reviews the prominent stress theories in the work stress literature. By
evaluating the advantages and the limitations of these theories, this study identifies
CHSF and CATS as the baseline theories. In the second part of this chapter, main
theories applied in NPD team research and the key empirical studies are reviewed. The
researcher found that previous studies on NPD team performance focus largely on
team inputs such as team characteristics and knowledge-based resources, whereas the
important stress-performance relationship has not been given enough attention.
Moreover, previous research fails to capture the role of time in the stress process and
the NPD process. In the next chapter, the theoretical bases of this study are discussed
including the integration of the baseline theories and the conceptualisation of the main

constructs.
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Chapter 3: Theoretical Bases
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3.1 Introduction

This chapter presents the discussion of the application of CHSF, followed by the
introduction of the temporal stressor typology (i.e. acute vs. chronic). The integration
of CHSF and CATS as well as other team-level constructs that have been identified
following the guidance of CATS are discussed next. The key constructs identified and
investigated in this study are challenge stress intensity, hindrance stress intensity,
stress chronicity, team adaptation temporal framework, slack resources, and NPD

team performance.

3.2 Challenge-hindrance stressor framework

3.2.1 A two-dimensional model

According to CHSF, stressors can be classified into two types, which are challenge
stressors, and hindrance stressors (Cavanaugh et al., 2000; Horan et al., 2020). LePine
et al. (2016, p.1038) define challenge stressors as “job demands that present the
potential of rewards for personal growth and development”. Examples include time
pressure, workload, job responsibility, and task complexity (LePine et al., 2005;
Podsakoff et al., 2007). Hindrance stressors are defined as “job demands that do not
present the potential for personal growth and rewards and may actually thwart growth
or gains” (LePine et al., 2016, p.1038). Red tape, role conflict, role ambiguity,
administrative hassles, and office politics are examples of hindrance stressors (LePine

et al., 2005; Podsakoff et al., 2007).

CHSF posits that although both challenge and hindrance stressors induce strain
(LePine et al., 2005; Podsakoff et al., 2007; Rodell and Judge, 2009; LePine, 2022),

challenge stressors can contribute to work performance as they also give rise to high
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motivation, engagement, and job satisfaction (LePine et al., 2004; LePine et al., 2005;
Webster et al., 2010; LePine et al., 2016; LePine, 2022). Hindrance stressors, on the
contrary, only bring on negative job attitudes such as emotional exhaustion, low
motivation, and low job satisfaction (LePine et al., 2004; Podsakoff et al., 2007;

LePine, 2022).

3.2.2 Stress appraisal

Stress appraisal is a key concept in CHSF (Webster et al., 2011; LePine et al., 2016).
Appraisal refers to the process where individuals make intuitive judgements of
stressors they have experienced, which, in turn, influences their stress responses
(LePine et al., 2005; Webster et al., 2011; LePine et al., 2016). CHSF differentiates
two types of appraisals, namely, challenge appraisals and hindrance appraisals.
Challenge appraisals refer to individuals’ perceptions that the stressful circumstances
can be handled, and meeting these demands can bring about benefits (e.g. rewards,
personal growth) (Webster et al., 2011). Hindrance appraisals are described as
individuals’ judgements that the stressful circumstances are difficult to handle and

detrimental to personal gain, development, and mastery (Webster et al., 2011).

CHSF posits that challenge and hindrance appraisals are the keys to explaining the
distinction between the effects of challenge and hindrance stressors on stress outcomes
(LePine et al., 2016). In other words, stress outcomes are determined by the challenge
and hindrance appraisals associated with challenge and hindrance stressors instead of
these stressors only (Webster et al., 2011; LePine et al., 2016). For instance, Webster
et al. (2011) investigated the relationships between two challenge stressors (i.e.
workload, responsibility), two hindrance stressors (i.e. role conflict, role ambiguity)

and both types of appraisals. The results showed that two challenge stressors have
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stronger positive relationships with challenge appraisals, and two hindrance stressors
have stronger positive associations with hindrance appraisals (Webster et al., 2011).
Their results also showed that hindrance appraisals are more likely to provoke strain
(i.e. emotional exhaustion, physical symptoms) and negative job attitudes (i.e. job
satisfaction, turnover intention) than challenge appraisals (Webster et al., 2011).
Similarly, LePine et al. (2016) found that challenge appraisals mediate the positive
association between challenge stressors and task performance, and hindrance stressors

were found to interfere with task performance through hindrance appraisals.

3.2.3 The team-level application

CHSF is originally an individual-level theory (e.g. Cavanaugh et al., 2000; LePine et
al., 2004; LePine et al., 2016). In the past few decades, scholars and investigators start
noticing that stressors are also multi-level properties, and stress appraisal is also a
collective process due to the social characteristics of work teams (e.g. high interaction
and communication) (Pearsall et al., 2009; Razinskas and Hoegl, 2020). In this regard,
growing attention has been given to the team application of CHSF in the literature

(Razinskas et al., 2022).

As displayed in Table 3.1, the team-level studies have shown consistent findings
comparing with the individual-level studies, namely, challenge stressors contribute to
team performance while hindrance stressors impede team performance. For example,
based on the data from 87 NPD teams, Les (2011a) revealed that challenge stressors
positively predict new product success, whereas hindrance stressors can interfere with
new product success. These studies have also assessed the effects of different team-
level explanatory mechanisms which explain the underlying relationships between

stressors and performance. These team-level factors include team characteristics (e.g.



77

regulatory focus, collective identification, task conflict) (e.g. Chong et al., 2010; Les,
2011a; Sacramento et al., 2013), team behaviours (e.g. unlearning, coping, team
coordination) (e.g. Pearsall et al., 2009; Chong et al., 2010; Les, 2011a), and team

attitude (e.g. job satisfaction) (e.g. Rodriguez-Escudero et al., 2010).

Another finding derived from the literature review is that all studies have examined
stressors as the determinants of team behaviours and outcomes (Table 3.1). From a
methodological perspective, the selection of stressors in these studies is based on
investigators’ theoretical views instead of respondents’ perceptions. For instance, Les
(2011a) measured challenge stressors with items related to three specific stressors (i.e.
time pressure, responsibilities, and workload) adapted from previous individual-level
research. None of these studies have considered the roles of challenge and hindrance
appraisals. This approach has a major limitation, that is, a salient stressor to one team
may not be viewed in the same way by another (Li et al., 2020). Even if a stressor can
be perceived to be influential by both teams, the distress triggered by this stressor may
not be the same (Bloch et al., 2004). It is therefore oversimplified to make the
justification that experiencing challenge or hindrance stressors will bring about either
positive or negative outcomes since hindrance stressors such as role stress can also be

appraised as a challenge (Webster et al., 2011; Li et al., 2020).

According to the propositions of CHSF, stress appraisals are the actual determinants
accounting for the stress outcomes (Webster et al., 2011; Li et al., 2020). To address
the omission in previous research, this study follows the guidance of CHSF as well as
CATS and includes both challenge-hindrance stressors and challenge-hindrance
appraisals in the conceptualisation of the independent variables (i.e. challenge and

hindrance stress intensities). The current study can therefore contribute to theory by
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providing a better explanation of the cause of stress outcomes and providing evidence

for the team-level application of CHSF.



Table 3.1 Overview of challenge-hindrance stressor framework-based empirical research in the team literature

Study Independent Dependent Explanatory mechanisms Empirical Key findings
variable(s) variable(s) Mediator(s) Moderator(s) approach
Pearsall  Challenge Team Problem- N.A. Experiment with - Teams experiencing challenge
et al. stressors, performance, solving coping, 83 student teams stressors reported higher team
(2009) hindrance transactive avoidant performance, transactive memory and
stressors memory, coping lower psychological withdrawal as
psychological they tend to engage in problem-
withdrawal solving coping.
Chong et Challenge Solution quality, Team Team Survey of 81 - Challenge time pressure promote NPD
al. time pressure, development coordination identification NPD teams team performance outcomes as it can
(2010) hindrance timeliness, facilitate team coordination.
time pressure  adherent to - Team identification buffers the
budget, team negative effect of hindrance time
innovativeness pressure on team coordination.
Rodrigue Role NPD product Team job N.A. Survey of 197 - Role ambiguity and role conflict
z- ambiguity, performance satisfaction NPD senior hinder team new product performance
Escudero role conflict, executives as both can inhibit team job
et al. pressure for satisfaction.
(2010) performance
Les Challenge New product Team Team conflict  Survey of 87 - Challenge stressors promote new
(2011a)  stressor, success unlearning NPD team leaders  product success both in both direct
hindrance and indirect ways (i.e. via team
stressor unlearning).

- Hindrance stressors hinder new
product success directly.
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Sacrame Team Team creativity  N.A. Team Study 1: - The effects of team challenge
ntoetal. challenge regulatory experiments with stressors on team creativity become
(2013) stressors focus 150 UK students. positive when teams have promotion
(promotion, Study 2: survey focus.
prevention of 41 R&D teams.
focuses)
Razinska Challenge Team creativity, Collective N.A. Survey of 114 - Challenge team stressors promote
setal. team team efficiency  team innovation teams collective team identification and task
(2022) stressors, identification, conflict, and, as a result, improving
hindrance team task team creativity and efficiency.
team conflict - Hindrance team stressors impede team
stressors performance as they bring on to task

conflicts and interfere with collective
team identification.
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3.3 Acute and chronic stressors

Stress theorists have strived to develop a typology of stressors based on different
dimensions to improve the understanding of stressors and their impacts (Randall and
Bodenmann, 2009), and one of the most influential typologies proposed is CHSF. As
discussed in the previous section, CHSF classifies stressors into challenge (“good”)
and hindrance (“bad”) stressors (LePine, 2022), and the empirical evidence of this
challenge-hindrance distinction has been revealed (e.g. LePine et al., 2004; Pearsall et
al., 2009; Chong et al., 2010). However, the reasons for the conflicting findings in the
literature have not yet been fully explained, that is, challenge stressors can lead to
negative outcomes and hindrance stressors can have beneficial influence (e.g. LePine
et al., 2005; Rodell and Judge, 2009; Haldorai et al., 2022), indicating a missing link
in work stress research (LePine et al., 2005; Horan et al., 2020). Dominant stress
theories such as Selye’s General Adaptation Syndrome (G-A-S) theory and CATS
suggest that the duration of stress has crucial impacts on the stress experience and
outcomes (Selye, 1950; Ursin and Eriksen, 2004). Horan et al. also recommended in
their review paper (2020) that the temporal dimensions should be considered when
investigating the effects of challenge and hindrance stressors. Based on this
perspective, the present study posits that temporal dimensions are the missing link that

account for the inconsistent findings (Randall and Bodenmann, 2009).

By reviewing occupational health research, another typology which differentiates two
types of stressors based on temporal dimensions (i.e. frequency and duration) was
found. Acute stressors are characterised as “temporary and their effects may also be
limited to a single instance” (Randall and Bodenmann, 2009, p.107), while chronic

stressors refer to the stressors that have “continuing problematic nature, extended
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duration, and their high likelihood of recurrence” (Day and Livingstone, 2001, p.348).
These concepts were originally proposed in neuroscience research (Sumner and
Gallagher, 2017). By conducting experiments with animals and humans, researchers
found that chronic stress exposure provokes increased cortisol (i.e. a stress-related
hormone), which can result in physical and mental health symptoms (e.g. Ockenfels
et al., 1995; Marin et al., 2009). These temporal aspects then drew occupational
psychologists’ attention. Table 3.2 presents the previous empirical studies on acute
and chronic stressors whereby the novel construct, stress chronicity, proposed in this

study is developed.

In the literature (Table 3.2), acute and chronic stressors were found to have different
effects on stress outcomes. Eden (1990) showed that students who had experienced
acute stressors reported higher psychological and physiological strains. According to
Gevers et al. (2010), acute stressors are positively related to strains whereas chronic
stressors have negative associations with strains. Similarly, Beehr et al. (2000) found
that although both acute and chronic stressors are positively related to strains, chronic
stressors have positive effects on job performance while acute stressors interfere with
performance. Moreover, studies have also found that chronic stressors have
moderating effects on the associations between stressors and outcomes. For example,
the results of the study conducted by Karney et al. (2005) revealed that wives’ marital
satisfaction is more negatively impacted by acute stress when they are experiencing
high levels of chronic stress. Based on the evidence, this study posits that these

temporal dimensions have crucial effects on the stress process.

Although previous studies have shown compelling findings, two main limitations are

not yet fully addressed. Firstly, based on the definitions (Table 1.3), acute and chronic
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stressors are found to be closely related constructs with different degrees in the
temporal dimensions, which are frequency and duration (e.g. Day and Livingstone,
2001). As displayed in Table 3.2, four out of eleven studies focused on either acute or
chronic stressor. In the two group-level studies (i.e. Ellis, 2006; Sharma and Pearsall,
2016), only the effects of acute stressors were examined. In addition, only Ellis (2006)
investigated the relationships between acute stressors and work performance.
Nevertheless, they only assessed the effects of acute stressors without specifying the

distinction between acute and chronic stressors.

Moreover, although there is general agreement on the distinction between acute and
chronic stressors (Baum et al., 1990), the effects of these two types of stressors remain
ambiguous at both individual and team levels as inconsistent findings are presented in
the literature. For example, Eden (1990) showed that acute stressors lead to higher
levels of strain than chronic stressors. Day and Livingstone (2001), on the other hand,
found that chronic stressors have stronger associations with health symptoms than
acute stressors. By comparing the conceptualisation and the operationalisation of acute
and chronic stressor in different studies (Table 1.3 and 3.2), the researcher found that
although the conceptualisation of acute and chronic stressors is consistent, these two
constructs are operationalised in different ways, which can potentially account for the
inconsistent findings. For instance, Frone and McFarlin (1989) measured chronic
stressors by using stressors that are relevant to blue-collar workers (e.g. work overload,
noxious environment). As Beehr et al. (2000) focused on the context of university
students, they investigated job-specific chronic stressors such as bothering people and

generic chronic stressors like role stress and workload.
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Bloch et al. (2004) gave an explanation to the inconsistent findings, that is, previous
studies failed to examine stress chronicity as an independent construct in the stress
models. By taking their recommendations into consideration, the current study adapts
the temporal dimensions (i.e. duration and frequency) from the definitions of acute
and chronic stressors to conceptualise stress chronicity as an independent stress-
related construct. Stress chronicity in this study is defined as team average degree of
the event chronicity (i.e. frequency and duration) of the challenge and hindrance
stressors team members experienced during project development weighted by the
challenge and hindrance intensities of theses stressors. In this way, this study can

address the limitations in the literature (Table 3.2).



Table 3.2 Overview of selected empirical research on acute and chronic stressors

Study Empirical Level of Independent  Explanatory mechanisms Dependent Key findings
approach analysis variable(s) Mediator Moderator variable(s)
(s) (s)
Frone Survey of Individual  Chronic N.A. Private self- Well-being — Chronic occupational stressors
and 332 blue- occupational consciousne negatively impact workers’ well-
McFarlin  collar stressors SS being.
(1989) workers - Workers who have high private

self-consciousness are more
vulnerable to chronic stressors.

Eden Experiment Individual ~ Acute stressor  N.A. N.A. Psychologica - Acute stressors provoke higher
(1990) with 29 (critical job | strain, psychological and physiological
university event), chronic physiological strain comparing with chronic
students stressor strain stressor.
(routine work)
Beehret  Survey of Individual ~ Chronic N.A. N.A. Psychologica - Acute event and generic chronic
al. 198 generic | strains, job stressors both bring on
(2000) university stressors, acute performance psychological strain.
students event stressors, - Genetic chronic stressors have
chronic positive impacts on job
situational performance while acute event
stressors stressors are detrimental to
performance.
Day and  Survey of Individual ~ Acute stressors N.A. Coping Health - Both acute and chronic stressors
Livingst 1000 military (acute work style symptoms can provoke health symptoms.
one personnel events), However, the associations between
(2001) chronic

85



stressors (role
stressors)

chronic stressors and health
symptoms are stronger.

- Emotional coping styles reinforce
the negative aspects of stressors.

Karney  Longitudinal Individual Acute stress, N.A. Chronic Marital - Acute and chronic stress both
etal. survey of 157 chronic stress stress satisfaction inhibits couples’ marital
(2005) couples satisfactions.

- When chronic stress reaches a high
level, the detrimental effect of
acute stress on wives’ marital
satisfaction is strengthened.

Ellis Experiment Team Acute stress Transactive N.A. Team - Acute stress interferes with team
(2006) with 97 (time pressure, memory, performance performance as it can hinder team
university threat) team interaction mental models and their
student teams interaction transactive memory.
mental
models
ter Kuile  Experiment Individual ~ Acute stress, N.A. Chronic Sexual - Women who are experiencing both
etal. with 59 chronic daily daily stress  arousal acute and chronic stress reported
(2007) women stress low levels of sexual arousal.
- The moderating effect of chronic
stress was not found.
Gevers et Survey of 48  Individual Cognitive, Acute Chronic Effective - Acute demands are positively
al. medical emotional, cognitive, emotional individual associated with acute strains while
(2010) personnel physical acute  emotional, = demands teamwork chronic demands have a negative
and chronic and behaviour association with it.
job demands physical — Chronic demands reinforce the
strains positive associations between acute

demands and acute strains.

86



Sharma  Survey of 61  Group Acute stressors Lower-level Upper-level Social - Military groups having higher

and military supportive  supportive  Cohesion upper-level supportive leadership

Pearsall  groups leadership leadership climate are less likely to be harmed

(2016) climate climate by acute stressors and are more
likely to develop lower-level
supportive climate and social
cohesion.

Muraya  Survey of Individual ~ Chronic Coping N.A. Depressive - Older adults who are experiencing

maetal. 304 older stressors strategies tendency high levels of chronic stressors

(2020) adults tend to have higher depressive
tendency.
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3.4 Cognitive activation theory of stress

Built upon the expectancy theory and balance models (e.g. DCM and the COR theory),
CATS explains the relationships between stressors and stress outcomes from a
cognitive perspective (Meurs and Perrewé, 2011). It posits that the stress alarm is
activated when the reality does not meet one’s expectation, and the individual does
not possess enough control or resources to handle the circumstances (Meurs and
Perrewé, 2011). According to CATS, stress outcomes are determined by the duration
of alarm activation (Meurs and Perrewé, 2011). Short-lasting activation possesses
training effects, which motivates individuals to take actions to terminate the alarm
(Meurs and Perrewé, 2011). Long-term activation, however, possesses straining
effects, which brings on negative outcomes such as health symptoms (Meurs and

Perrewé, 2011).

CATS suggests that the stress process consists of four components, which are stressors,
the stress experience (where stress is appraised and felt), general stress response (alarm
activation), and the feedback of stress response (Meurs and Perrewé, 2011; Ursin and
Eriksen, 2004; Ursin and Eriksen, 2010). Stressors, also known as stress stimuli, loads
and demands, are external stimulators of stress responses based on CATS (Meurs and
Perrewé, 2011). Stress experience is defined as “the physical, physiological,
psychological, and emotional loads or demands felt by the individual that are reported
as stress to the extent that they are deemed a loss or a threat” (Meurs and Perrewg,

2011, p.1052). In line with CHSF, CATS suggests that stress outcomes are not directly
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related to stressors but to one’s appraisals of the stressors, which translate stressors
into stress experience (Meurs and Perrewé, 2011). In the stress response phase, as
individuals are experiencing increased stress arousal, they can develop brief
behavioural (involving phasic activation) or prolong behavioural responses (involving
sustained activation) to deal with the alarm sources (Meurs and Perrewg, 2011). After
responding to the stress experience, the stress process moves to the feedback phase in
which individuals acquire feedback regarding the outcomes of their stress responses
(Meurs and Perrewé, 2011). The four-component framework portrays a
comprehensive stress process whereby the conceptual framework of this study is

drawn upon.

3.4.1 Challenge, hindrance stress intensities and stress chronicity

According to CATS, the first two components of the stress process are stressors and
the stress experience (i.e. appraised stress), and stress responses are triggered by the
stress experience instead of the stressors (Meurs and Perrewé, 2011). CHSF also posits
that stress outcomes are determined by one’s challenge and hindrance appraisals of
the stressors because stressors are neutral in nature (Searle and Auton, 2015). To
capture both the stressor and the stress experience components emphasised by CATS
and CHSF, this study conceptualises individual-level challenge and hindrance stress
intensities based on the challenge and the hindrance stressors experienced by NPD
team members (i.e. stressor), and team members’ challenge and hindrance appraisals

of these stressors (i.e. the stress experience). Team-level challenge stress intensity in
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this study refers to the degree of the shared challenge appraisals among team members
evoked by the challenge stressors team members have experienced during project
development, which is perceived to have the potential to promote team development
and gain (cf. Pearsall et al., 2009). Team hindrance stress intensity is defined as the
degree of the shared hindrance appraisals among team members evoked by the
hindrance stressors team members have experienced during project development,

which is perceived to interfere with team growth and gain (cf. Pearsall et al., 2009).

CATS also suggests that the duration of stress arousal has a great impact on the stress
process, that is, short-term arousal leads to training effects whereas sustained arousal
leads to straining effects (Meurs and Perrewé, 2011). In line with Meurs and Perrewé
(2011), Horan et al. (2020) recommend future research to advance CHSF by
considering the duration of challenge and hindrance stressors as their effects are not
static. Moreover, previous stress research has shown evidence of the moderating
effects of chronic stressors, indicating influential effects of stress chronicity on the
stress experience. For example, Gevers et al. (2010) found that the positive
relationship between acute emotional demands and acute strains is significantly
stronger under high levels of chronic emotional demands. Similarly, Karney et al.
(2005) showed that chronic stress strengthens the negative impact of acute stress on

wives’ marital satisfaction.

Based on these theoretical perspectives and the empirical evidence, this study posits

that challenge and hindrance stress intensities can have distinct impacts on team-level
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stress responses. Stress chronicity, which is team average degree of the event
chronicity (i.e. frequency and duration) of the challenge and hindrance stressors team
members experienced during project development weighted by the challenge and
hindrance intensities of theses stressors, can influence their effects. In the context of
NPD team, team members are often required to engage in various communication
activities to perform NPD tasks in an effective way (Keller, 2001; Sivasubramaniam
etal., 2012; Tang et al., 2015). Due to high social interactions and shared goals, team
members can develop shared cognitive states and appraise external stimuli in similar
ways (Liu and Liu, 2018). In this regard, the effects of challenge, hindrance stress
intensities and their interactions with stress chronicity are expected to work at the team

level.

3.4.2 Team adaptation temporal framework as stress response

3.4.2.1 Temporal aspects of stress responses

CATS suggests that stress experience impacts stress outcomes by triggering different
stress responses (Meurs and Perrewé, 2011). Two types of behavioural responses are
differentiated in the CATS framework, the brief behavioural response, which involves
short-term activation, and the prolonged behavioural response, which contains
sustained activation (Meurs and Perreweé, 2011). Nevertheless, it is difficult to capture
the duration of activation directly as the “alarm” is embedded in one’s consciousness.

Meurs and Perrewé (2011) put forward that alarm activation is contained in the stress
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responses. Comparing with capturing the alarm activation directly, it is much easier to

capture it through individuals’ brief and prolonged behavioural responses.

Given that CATS is an individual-level theory, the response-related constructs
specified by the theory (e.g. worry, rumination) are less relevant to NPD teams.
According to Meurs and Perrewé (2011), the activation is prolonged when
perseverative cognition is presented, which is a type of cognitive representation in
individuals’ subconscious. Perseverative cognition exists in behaviours which
incorporate repetitive thoughts regarding one’s issues or goals such as worry and
rumination (Brosschot et al., 2006; Demsky et al., 2019). Accordingly, team
behaviours that involve long-term repetitive thoughts can be classified as prolonged
behavioural responses with perseverative cognition, and thereby incorporating
sustained activation. Conversely, team behaviours that incorporate less repetitive
thoughts can be regarded as brief behavioural responses, which involve phasic
activation. Based on this perspective, this study identifies the team adaptation

temporal framework proposed in the adaptation literature as the stress response.

3.4.2.2 Team adaptation temporal framework

Abrantes et al. (2018) developed the team adaptation temporal framework by
integrating team adaptation and team improvisation concepts. It consists of two
constructs, namely, team improvised adaption and team preemptive adaptation, which
are differentiated based on the temporal dimension between plan formulation and plan

execution phases in the team adaptation process (Burke et al., 2006; Abrantes et al.,
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2018). Abrantes et al. (2022, p.282) define team improvised adaptation as “the
simultaneous adjustment and execution of relevant team processes in response to a
disruption”. Team preemptive adaptation is defined as the adaptation process “when

design precedes execution” (Abrantes et al., 2018, p.60).

When engaging in the team adaptation process, team members constantly process
information and knowledge, remind each other of the issues, and monitor each other’s
task performance (Burke et al., 2006). As plan formulation and execution are merged
in team improvised adaptation due to high time pressure (Abrantes et al., 2018), the
duration of the team improvised adaptation process is expected to be shorter
comparing with team preemptive adaptation in which team members perform these
two tasks sequentially (Abrantes et al., 2018). Accordingly, perseverative cognitions
are expected to be more influential to teams engaging in the team preemptive
adaptation process as team members need to handle repetitive thoughts about the
issues they have for longer duration. As the team improvised adaptation process is
more rapid (Abrantes et al., 2018), team members are assumed to deal with less
repetitive thoughts and information. From this perspective, this study identifies team
improvised adaptation as the brief behavioural response and team preemptive

adaptation as the prolonged behavioural response.

Given the novelty of the team adaptation temporal framework, limited attention has
been paid to the distinction between these two constructs in the literature (Table 3.3),

and two limitations remain. Firstly, only the original study which proposed this
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framework has differentiated the distinction between team improvised adaptation and
team preemptive adaptation (i.e. Abrantes et al., 2018). Other studies only focus on
the effects of team improvised adaptation without including team preemptive
adaptation. In this regard, the distinction between these two adaptation processes
remains unclear. Secondly, previous studies focused on team emergent states such as
shared temporal cognitions (Abrantes et al., 2018), team orientation (Abrantes et al.,
2020) and team mental models (Abrantes et al., 2022) as the antecedents of the team
temporal adaptation framework. Team adaptation theorists, however, define team
adaptation as the process in which teams make functional adjustments in response to
changes and disruptions (Burke et al., 2006; Maynard et al., 2015; Abrantes et al.,
2018). Based on this definition, this study argues that work stress is a crucial but
overlooked antecedent of team improvised adaptation and team preemptive adaptation.
Examining the relationships between stress intensities and the team temporal
adaptation framework allows this study to not only extend CATS to the team level,
but also contribute to the adaptation literature by revealing how work stress impacts

team adaptation.



Table 3.3 Overview of team adaptation temporal framework research

Study Empirical Independent Explanatory mechanisms Dependent Key findings
approach variable(s) Mediator(s) Moderator(s) variable(s)
Abrantes  Survey of 61 Shared Team Team learning  Team — Shared temporal cognitions
et al. worker teams temporal improvised behaviours performance contribute to both team
(2018) cognitions adaptation, team improvised and preemptive
preemptive adaptations.
adaptation —Only team improvised adaptation

functions as the mediator in the
positive association between
shared temporal cognitions and
team performance.

Abrantes  Experiment with Team present- Team N.A. Team — Team future-orientation elevation
etal. 60 worker teams  orientation improvised performance improves team performance by
(2020) diversity, adaptation promoting team improvised
elevation, team adaptation.
future-
orientation
diversity,
elevation
Abrantes  Study 1: Team mental N.A. In-action team  Team — Both team mental model
etal. experiment with  model reflexivity, improvised similarity and team reflexivity
(2022) 61 student similarity transitional adaptation (TIA)  can improve team improvised
teams. Study 2: team performance, adaptation performance and team
experiment with reflexivity TIA learning improvised adaptation learning.

60 worker teams
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Abrantes  Semi-structured  Situation Paradoxical N.A. Team plasticity ~ —Paradoxical tensions triggered by
et al. interviews with  assessment of  tensions, environmental disruptions
(2023) 50 managers improvised Predictability, interfere with teams’ willingness
adaptation improvisational to engage in team improvised
cues adaptability, adaptation, thereby hindering
novel processes, team plasticity.
sustainability
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3.4.3 NPD team performance as stress outcome

According to CATS, the fourth component of the stress process is the feedback phase
in which individuals obtain feedback regarding the outcomes of their stress responses
(Meurs and Perrewé, 2011). CATS suggests that the relationships between stress
responses and stress outcomes are determined by the duration of activation, namely,
phasic activation leads to positive outcomes such as learning (i.e. training effects),
whereas prolonged activation causes negative outcomes such as health symptoms (i.e.
straining effects) (Meurs and Perrewé, 2011). Given that the original CATS is an
individual-level cognitive theory, it only specifies health-related stress outcomes (cf.
Ursin and Eriksen, 2004; Meurs and Perrewé, 2011). Although Meurs and Perrewé
(2011) have extended CATS to the work stress domain and identified learning as an
important outcome of short-term activation, they did not specify any team-level

outcomes.

To address this limitation, this study integrates the team adaptation temporal
framework and CATS by identifying the team adaptation temporal framework as the
behavioural response and NPD team performance as the team-level stress outcome.
According to Abrantes et al. (2018), both team improvised adaptation and team
preemptive adaptation are expected to positively mediate the relationships between
shared temporal cognitions and team performance, and the mediating effect of team
improvised adaptation should be stronger. Their results revealed a positive mediating

effect of team improvised adaptation and a nonsignificant mediation between team
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preemptive adaptation and team performance, thereby supporting their assumption of
the distinction between team improvised adaptation and team preemptive adaptation
(Abrantes et al., 2018). Although other studies did not investigate team preemptive
adaption (Table 3.3), they revealed consistent findings, namely, team improvised
adaptation have a positive relationship with team performance (e.g. Abrantes et al.,

2020).

As discussed in section 3.4.2.2, team improvised adaptation involves shorter activation
while team preemptive adaptation contains longer activation. Therefore, these two
stress responses are assumed to have different effects on NPD team performance.
However, this difference is not expected to be huge, as NPD teams are often required
to perform tasks in a timely manner no matter which process they engage (Chong et
al., 2010). In addition, both team improvised adaptation and team preemptive
adaptation are team adaptation processes, and team adaptation is found to contribute
to team performance (e.g. LePine, 2003; Maynard et al., 2015). Accordingly, this study
posits that both team improvised adaptation and team preemptive adaptation have

positive associations with NPD team performance.

3.4.4 The moderating effects of resources on stress process

3.4.4.1 The adaptive and maladaptive features of resources

CATS defines resources as “‘physical, psychological, social, or organizational

aspects of the job’ that serve multiple purposes—one of which is to offset the effects
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of job demands” (Meurs and Perreweé, 2011, p.1046). In line with balance models (e.g.
the COR theory, DCM, the JD-R model, and the transactional model), CATS suggests
that resources have buffering effects on the stress process (Meurs and Perrewé, 2011).
Given that stress alarm is activated when individuals do not possess essential resources
to handle the stressors, having necessary resources can significantly reduce individuals’
stress arousal and attenuate its harmful effects (Meurs and Perrewé, 2011). Beyond
previous stress theories, CATS posits that resources can also have disadvantageous
effects, and the effects of resources depend on various factors (e.g. different situations)
(Meurs and Perrewé, 2011). One example given by Meurs and Perrewé (2011) is
neuroticism, which is a negative personal trait. It is found to contribute to work
performance in a fast-paced environment as neurotic individuals are more willing to

devote resources and effort into work in such situation (Smillie et al., 2006).

Meurs and Perrewé (2011) call for stress theorists’ consideration of the questions: (1)
which resources have impacts on the stress process? (2) would the effects of these
resources vary in different situations? Following CATS, this study intends to
investigate how resources affect the relationships between NPD teams’ behavioural
responses (i.e. team improvised adaptation and team preemptive adaptation) and their
performance. However, CATS only identifies personal traits (e.g. neuroticism) as
important resources to individuals’ stress coping without specifying key resources to
NPD teams (cf. Meurs and Perrewé, 2011). By reviewing the NPD literature, this study

identifies slack resources as salient resources to NPD team performance.
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3.4.4.2 Slack resources

Slack resource refers to the “the pool of resources in an organization that is in excess
of the minimum necessary to produce a given level of organizational output” (Huang
and Li, 2012, p.382). In the organisational literature, slack resources are found to
protect firms from external risks, ensure firms’ adaptability to the difficulties and the
uncertainty in the innovation process (Nohria and Gulati, 1996; Voss et al., 2008;
Bradley et al., 2011a), thereby improving firm performance (Daniel et al., 2004).
Specifically, financial slack is found to significantly impact firms’ innovation
performance as it determines their choices of activities (Voss et al., 2008). For
example, Voss et al. (2008) found that in a threatening business environment, firms
with sufficient financial slack are more willing to engage in exploration activities. On
the other hand, slack resources are also shown to have negative impacts on firm
performance as firms tend to have less managerial controls and pay more attention to
nonessentials tasks and projects when having a surplus of financial resources (Yang et
al., 2009; Chen and Huang, 2010). For example, Chen and Huang (2010) revealed that
unabsorbed slack attenuates the positive effect of creative workforce density on firm
innovation performance. Similarly, Yang et al. (2009) found an inverted U-shaped

relationship between financial slack and innovation performance.

Given the importance of slack resources to product innovation, it is surprising to see
limited attention has been given to their effects. As shown in Table 3.4, two out of

three studies (excluding the qualitative study) examined the moderating effects of
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slack resources and showed support to the adaptive feature of slack resources (i.e.
Huang and Li, 2012; C.J. Chen et al., 2015), while no study has captured the
maladaptive aspect of slack resources. However, Bunduchi (2009) pointed out the
temporal aspects of slack resources in their arguments, that is, slack resources are
crucial to teams’ long-term performance and innovativeness, and teams tend to focus
on short-term benefits when having insufficient slack resources. From this perspective,
this study seeks to investigate the moderating effects of slack resources on the
relationships between the team adaptation temporal framework and NPD team
performance. Specifically, this study aims to examine if slack resources have both
beneficial and harmful effects on the adaptation processes that are differ in the

temporal dimension.

To summarise, the current study develops novel stress constructs including challenge
stress intensity, hindrance stress intensity and stress chronicity by integrating CHSF
and acute-chronic stressors. CHSF and CATS theories are also integrated and applied

in this study to answer the questions:

i. How do challenge and hindrance stress intensities affect NPD team
performance through team improvised adaptation and team preemptive
adaptation?

ii.  How does stress chronicity impact the effects of challenge and hindrance stress

intensities on team improvised adaptation and team preemptive adaptation?
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Do team improvised adaptation and team preemptive adaptation affect NPD
team performance differently?
Do slack resources have boosting or attenuating effects on the associations

between team adaptation processes and NPD team performance?



Table 3.4 Overview of team-level empirical research on slack resources

Study Empirical Independent Explanatory mechanisms Dependent Key findings
approach variable(s) Mediator(s) Moderator(s) variable(s)
Bunduchi  Semi- Cross- Greater Organisational  Speed to — Cross-functional NPD teams with
(2009) structured functional information  slack, market, insufficient organisational slack tend to
interviews teams volumeand  communicatio  product have lower speed of product development.
with 10 R&D diversity, n, attitudeto  success, — Teams with insufficient organisational slack
team high risk, top creativity are more likely to focus on the short-term
members creativity management benefits instead of the long-term
support performance.
Weiss et Survey of 94  Financial N.A. Team climate  Product — Financial resource constraints have less
al. (2011)  innovation resource for innovation  quality, negative impact on product quality and
project teams  constraints (TCI) project project efficiency when teams have high
efficiency TCI.
Huang and Survey of Team N.A. Slack Project —Unabsorbed slack strengthens the positive
Li (2012) 183 firms exploitative resources performance association between exploratory learning
and and project performance.
exploratory
learning
C.J.Chen Survey 118 Team N.A. Organisational NPD —Moderate levels of team diversity contribute
et al. NPD project  diversity slack performance to NPD performance whereas low and high
(2015) levels are harmful to NPD performance (i.e.

inverted U-shaped association).

—Unabsorbed slack reinforces the positive
aspect of team diversity on NPD
performance and attenuates its negative
aspect.
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3.5 Chapter summary

This chapter first discusses the theoretical bases of this study. How CHSF, CATS and
novel temporal dimensions (i.e. acute vs. chronic; the team adaptation temporal
framework) are integrated to identify and conceptualise the main constructs is
discussed first. Drawing on CATS, this study proposes three novel stress constructs
including challenge stress intensity, hindrance stress intensity and stress chronicity.
The team adaptation temporal framework is adopted from the adaptation literature as
the stress response. Moreover, this study specifies slack resources as salient resources
to the stress process in the context of NPD teams. The conceptual model and the

hypothesised relationships between main constructs are presented in the next chapter.
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Chapter 4: Conceptual Framework and Hypotheses
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4.1 Introduction

This chapter begins with the conceptual model of this study, followed by the
discussion of the hypothesised relationships. There are twelve hypotheses in this study,
including six main relationships between challenge stress intensity, hindrance stress
intensity, team improvised adaptation, team preemptive adaptation and NPD team
performance and six hypotheses regarding the moderating effects of stress chronicity

and slack resources.

4.2 Conceptual model

The conceptual model of the current study is developed based on the integration of
CHSF and CATS. As shown in Figure 4.1, challenge stress intensity and hindrance
stress intensity are related to the team adaptation temporal framework, namely, team
improvised adaptation and team preemptive adaptation. These relationships are
posited as Hla, H2a, H1b and H2b. H3a and H3b refers to the associations between
team improvised adaptation, team preemptive adaptation and NPD team performance
respectively. Moreover, stress chronicity moderates the relationships between stress
intensities and the team adaptation temporal framework, and these effects are posited
as H4a, H4b, H5a and H5b. Lastly, slack resources moderate the associations between
team improvised adaptation and NPD team performance as well as team preemptive

adaptation and NPD team performance, which are posited as H6a and H6b respectively.



Figure 4.1 Conceptual model and hypotheses

Stress chronicity Slack resources
H4a | H4b| Hsa| HSb Teamadapton. Y g H6b
temporal framework
Challenge stress W Hla | Team improvised H3a

intensity adaptation
J H2a / \V\

-] NPD team
v
v\ ! performance
Hlb \ y
Hindrance stress X Team preemptive
intensity J H2b adaptation
Controls
* Team tenure * Firm size
* Leader company ¢ Firm age
tenure *  Covid

*  Team size *  Number of team
* Industry respondents
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4.3 Main effects

4.3.1 Challenge-hindrance stress intensities and team adaptation temporal

framework

4.3.1.1 The effects of challenge-hindrance stress intensities on team improvised

adaptation

According to CHSF, for those who are experiencing challenge stressors, they can
develop positive expectations that the more effort they make to cope with the stressors,
the more likely they can successfully handle them (LePine, 2022). CATS suggests that
these positive appraisals are associated with positive outcome expectancy that meeting
the demands can result in desirable outcomes such as personal growth and future gain,
thereby bringing about individuals’ positive affect such as value and attractiveness
(LePine et al., 2005; Meurs and Perrewé, 2011). This proposition is supported by
previous studies as they found that challenge stressors are related to positive
behaviours and outcomes such as high motivation (e.g. LePine et al., 2004; LePine et
al., 2005), high work engagement (e.g. Karatepe et al., 2014), high job satisfaction
(e.g. Podsakoff et al., 2007), and low withdrawal behaviours (e.g. Podsakoff et al.,

2007; Pearsall et al., 2009).

The individual-level effects are expected to hold in NPD teams (Les, 2011a; Razinskas
etal., 2022). As project teams are interdependent in nature, NPD team members often
follow similar work routines and common work goals, which leads to similar cognitive
states among members (Liu and Liu, 2018). In this regard, NPD team members can
develop similar cognitive perceptions regarding the work demands they have

experienced (Pearsall etal., 2009; Liu and Liu, 2018). Moreover, as teamwork requires



109

team members to engage in constant social interactions (e.g. regular meetings), they
are fully aware of the issues the whole team is facing and other members’ perceptions,
which, in turn, impact their collective appraisals of the stressors (Liu and Liu, 2018).
Grounding in this view, this study argues that NPD teams can develop shared
challenge stress intensity based on their collective appraisals of the challenge stressors
they have experienced (cf. Pearsall et al., 2009; Kozusznik et al., 2015; Razinskas et

al., 2022).

As challenge stress intensity is associated with positive expectancy, it can boost team
members’ motivation of engaging in team interactions such as discussing solutions,
acquiring domain knowledge from each other, and putting effort in problem solving
(Ursin and Eriksen, 2004; Pearsall et al., 2009; Meurs and Perrewé, 2011). According
to Gevers et al. (2006), teams with members constantly engaging in team interactions
are more likely to develop shared cognitive states such as shared temporal cognitions,
which are the shared awareness of the temporal aspects involving in the project tasks
(e.g. task deadlines and required pacing for task performing) (Gevers et al., 2006).
Therefore, experiencing challenge stress intensity can facilitate the development of
shared cognitive states such as shared temporal cognitions in the NPD teams (cf.

Pearsall et al., 2009).

According to team adaptation theories, team shared cognitions are important
antecedents of team improvised adaptation (Burke et al., 2006; Abrantes et al., 2018).
The team improvised adaptation process incorporates high time pressure since team
members formulate and execute plans in response to changes and disruptions
simultaneously (Abrantes et al., 2018). Without shared awareness of the deadlines and

consistent work pace, teams are unable to complete their adaptation tasks in a timely
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manner (Abrantes et al., 2018). As Abrantes et al. (2022) demonstrated, teams with
similar mental models, which refers to team members’ shared awareness of their work
environment and features, are more likely to engage in team improvised adaptation.

Therefore, the hypothesis is posited:

Hypothesis 1a: There is a positive relationship between challenge stress intensity and

team improvised adaptation.

When experiencing hindrance stressors, teams can have negative expectancy that they
are unable to change the stressful circumstances by coping with the stressors (LePine
etal., 2005; Pearsall et al., 2009; LePine et al., 2016). For instance, LePine et al. (2016)
found that hindrance stressors are positively related to hindrance appraisals, namely,
individuals perceive that coping with hindrance stressors can bring on personal loss.
This negative outcome expectancy can then trigger a high level of stress arousal
(Meurs and Perrewe, 2011), which refers to hindrance stress intensity in the present
study. Previous research shows that team members can pick up the signs of negative
emotions through colleagues’ verbal and non-verbal behaviours, which, in turn,
impact their own emotions and appraisals (Parkinson and Simons, 2009; Cheshin et
al., 2011; Barsade et al., 2018). Similarly, hindrance stress intensity is contagious at
the team level as it involves negative emotions which can be transmitted between team
members in subconscious ways (cf. Pearsall et al., 2009). As experiencing hindrance
stress intensity is unpleasant and hopeless, team members are less motivated to focus
on problem solving but are more likely to choose an avoidant coping style, which is
to turn themselves away from work tasks (Pearsall et al., 2009; Chong et al., 2010).
For instance, Pearsall et al. (2009) reveal that teams under hindrance conditions

reported higher levels of psychological withdrawal comparing with teams under
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challenge conditions. Similarly, the meta-analysis conducted by Podsakoff et al. (2007)
shows that hindrance stressors have positive associations with withdrawal behaviours,

while challenge stressors are negatively related to withdrawal behaviours.

Given that team improvised adaptation involves high time pressure as teams plan and
execute creative solutions at once, it is required for members to have shared awareness
of their tasks and deadlines (Burke et al., 2006; Abrantes et al., 2018; Abrantes et al.,
2022). Team members with avoidant attitudes, however, tend to focus on their
independent tasks instead of team responsibilities and engage less in team interactions
such as information exchanging (Ellis, 2006; Pearsall et al., 2009). In this regard, it is
difficult for team members to developed shared temporal cognitions (Ellis, 2006; He,
2011). As team members have low shared awareness of the temporal aspects of team
tasks, it is less likely for them to engage in the team improvised adaptation process

(Abrantes et al., 2018). Therefore, the hypothesis is theorised:

Hypothesis 1b: There is a negative relationship between hindrance stress intensity and

team improvised adaptation.

4.3.1.2 The effects of challenge-hindrance stress intensities on team preemptive

adaptation

As challenge stressors are associated with challenge appraisals, namely, individuals
make the judgement that coping with these stressors can bring about personal growth
and gain (LePine et al., 2016), teams experiencing challenge stressors can develop
positive outcome expectancy (Meurs and Perrewé, 2011). According to CATS, team
members’ positive expectancy leads to low levels of stress arousal and high levels of

motivation to respond to the stressors (Meurs and Perrewé, 2011). In line with CATS,
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previous research shows that challenge stressors are associated with high motivation
(e.g. LePine et al., 2004; LePine et al., 2005), high work engagement (e.g. Karatepe et
al., 2014), high job satisfaction (e.g. Podsakoff et al., 2007), and low withdrawal
behaviours (e.g. Podsakoff et al., 2007; Pearsall et al., 2009). In this regard, it is
expected that teams experiencing challenge stress intensity are motivated to focus on
problem solving and engage in team interactions (Ursin and Eriksen, 2004; Pearsall et

al., 2009; Meurs and Perrewg, 2011).

The team adaptation framework posits that for the team adaptation process (i.e. plan
formulation and execution) to take place, teams are required to engage in situation
assessment, which is to collect information regarding the issues they have and
recognise cues for adapting to the disruptive situations (Burke et al., 2006). In other
words, the team adaptation process is triggered by environmental stimuli such as
unanticipated issues, changes, and disruptions (Burke et al., 2006). According to
CATS, the inconsistency between individuals’ expectations and the reality is the cause
of alarm activation and stress arousal (Meurs and Perrewé, 2011). From this
perspective, challenge stress intensity is arguably a trigger of teams’ situation
assessment process. In this phase, teams regularly communicate to make sense of the
situations and raise other members’ awareness of the discrepancy (Burke et al., 2006),

thereby promoting shared temporal cognitions (Gevers et al., 2006; He, 2011).

After fully understanding the stressful situations and the temporal requirements of
team tasks (e.g. deadlines, time needs for completing tasks), teams would then engage
in planning corresponding solutions to meet these demands (i.e. plan formulation
phase) (Burke et al., 2006; Abrantes et al., 2018). According to Abrantes et al. (2018),

the triggers of adaptation can happen at any phase of a project, and it is common to
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have triggers happening before the action phase of a project. When teams experience
challenge stress intensity before the action phase, team members are given more time
to get prepared and respond to the demands (Abrantes et al., 2018). In other words,
teams are able to design proactive plans to mitigate the negative impact of these
stressful situations and execute them in the action phase afterwards, which refers to
team preemptive adaptation process in this study (Abrantes et al., 2018). Therefore,
this study argues that experiencing challenge stress intensity can lead to a higher

likelihood of team preemptive adaptation. The hypothesis is posited:

Hypothesis 2a: There is a positive relationship between challenge stress intensity and

team preemptive adaptation.

When teams are experiencing hindrance stressors, they can develop hindrance
appraisals, that is, coping with hindrance stressors can interfere with personal
development, mastery, and gain (LePine et al., 2016), which can trigger teams’
negative outcome expectancy according to CATS (Meurs and Perrewé, 2011). As
CHSF suggests, the negative expectations of the outcomes evoked by hindrance stress
intensity brings frustration to the teams and reduces team members’ motivation and
engagement (Pearsall et al., 2009). In this regard, they are more likely to deprioritise
team tasks (i.e. avoidant coping) (LePine et al., 2005; Ellis, 2006; Pearsall et al., 2009;
Meurs and Perrewé, 2011). For example, Mawritz et al. (2014) found that abusive
supervision positively predicts employees’ psychological withdrawal. Similarly,
Pearsall et al. (2009) showed that teams under hindrance conditions are more likely to
choose avoidant coping styles than teams under challenge conditions. Team members
with avoidant attitudes tend to focus on their independent tasks instead of team

responsibilities and tasks (Ellis, 2006; Pearsall et al., 2009), and they are less willing
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to engage in team interactions such as knowledge sharing and learning from other
members (Abrantes et al., 2018), which, in turn, prevent their teams and themselves
from developing shared cognitions such as team mental models and team situation
awareness (Mohammed and Dumville, 2001; Burke et al., 2006; Uitdewilligen et al.,

2013).

To develop proper solutions for coping with stressful situations, teams are required to
have shared awareness of the relationships between stressors and team goals and agree
on which issues and tasks should be prioritised (Burke et al., 2006). As team members
fail to develop team situation awareness and team mental models when experiencing
hindrance stress intensity, they can misinterpret team situations and miss out cues for
adaptation that are important to the achievement of team goals (Burke et al., 2006).
Without this key information, it is difficult for teams to design proactive plans to cope
with hindrance stress intensity but more likely for them to passively react to it (Burke
et al., 2006). Therefore, this study argues that experiencing hindrance stress intensity

can lead to a less likelihood of team preemptive adaptation. The hypothesis is posited:

Hypothesis 2b: There is a negative relationship between hindrance stress intensity and

team preemptive adaptation.

4.3.2 Team adaptation temporal framework and NPD team performance

The team adaptation framework proposed by Burke et al. (2006) suggests that the team
adaptive cycle contains plan formulation and plan executions phases, and plan
formulation usually takes place prior to plan execution. The team adaptation temporal
framework, however, argues that team often face unanticipated changes and

disruptions in the action phase of a project, which requires them to react in a rapid
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manner (Abrantes et al., 2018; Abrantes et al., 2022). Therefore, teams often engage
in the team improvised adaptation process where plan formulation and execution
phases occur simultaneously to handle unexpected issues (Abrantes et al., 2018).
Comparing with team preemptive adaptation in which the plan phase happens before
the execution phase (Abrantes et al., 2018), it is expected that team improvised

adaptation involves shorter duration and higher time pressure.

According to CHSF, time pressure is a challenge stressor viewed by employees to
promote personal gain and growth (LePine et al., 2016; Prem et al., 2017). Therefore,
individuals or teams experiencing time pressure can develop positive expectancy and
affect, which motivate them to focus on problem solving and engage in team
interactions such as knowledge sharing and team learning (Pearsall et al., 2009; Chong
et al., 2010; Khedhaouria et al., 2017; Prem et al., 2017). In this regard, teams that are
experiencing high time pressure tend to have higher team performance (Chong et al.,
2010). On the other hand, as the attention focus theory suggests, teams experiencing
high time pressure tend to narrow down their attention to the most important work
elements that can benefit task completion and performance (Karau and Kelly, 1992).
For instance, Kelly and Loving (2004) found in their laboratory settings that teams are
more likely to pay attention to the key information under high time pressure.
Following this view, the current study argues that when NPD teams are engaging in
team improvised adaptation, the high time pressure involved in this process can
motivate team members to engage in team interactions and pay more attention and

effort to task performing, thereby promoting team performance.

Moreover, team adaptation is found to be an important determinant of team

performance in the adaptation literature (e.g. Jennings and Seaman, 1994; LePine,
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2003; Andries and Debackere, 2007). According to Burke et al. (2006), when teams
are facing unanticipated stressful situations, disruptions, and difficulties, they tend to
respond by making innovative changes to their structures, behaviours, goals, and
actions. Successfully adapting to the dynamic environment leads to effective decision-
making (LePine, 2003) and team learning (Burke et al., 2006), which can promote
team performance as teams are able to make the right decisions in task preforming,
allocate necessary resources, and exchange knowledge and information that are
required for project tasks (Zellmer-Bruhn and Gibson, 2006; Carmeli et al., 2009; van
Woerkom and Croon, 2009; Porter et al., 2010; Marmier et al., 2013; Santos et al.,

2016a; Widmann and Mulder, 2020). Therefore, the hypothesis is made:

Hypothesis 3a: There is a positive relationship between team improvised adaptation

and NPD team performance.

Team preemptive adaptation, by definition, is a similar concept as team adaptation
proposed by Burke et al.’s (2006) team adaptation framework, namely, the plan
formulation phase takes place prior to the execution phase (Abrantes et al., 2018).
According to the team adaptation framework, when teams have identified
environmental cues and have established shared situation awareness, they tend to
engage in the plan formulation phase of the team preemptive adaptation process in
which team members make decisions on new targets and actions, prioritise urgent

tasks and make clarity of the outcomes they seek to achieve (Burke et al., 2006).

Through constant team interactions, team mental models can be updated to be in line
with the changes during this phase (Uitdewilligen et al., 2013). In the mental model
literature, a body of research agrees that having team mental models reflecting the true

reality (i.e. mental model accuracy) is crucial for teams to achieve a high team



117

performance (e.g. Edwards et al., 2006; Ellis, 2006; Uitdewilligen et al., 2013; Santos
etal., 2016a). In the NPD context, projects often incorporate limited feasible strategies
and solutions that benefit task completion due to the uniqueness of products and the
scarcity of resources (Bajaj et al., 2004; Marmier et al., 2013). Therefore, it is vital for
team members to share accurate and up-to-date knowledge and expertise to make
effective decisions and to reduce the risk of failure (Edwards et al., 2006; Marmier et
al., 2013). With updated team mental models, teams are more likely to succeed in
meeting demands, and, as a result, improving team performance (Uitdewilligen et al.,

2013).

According to the team adaptation framework, once plans have been decided, the team
preemptive adaption process moves to the next phase, the plan execution phase, in
which team processes such as mutual performance monitoring, communication,
coordination and backup take place to ensure high adaptive performance (Burke et al.,
2006). Mutual performance monitoring refers to team members’ capabilities to check
if fellow colleagues’ work progress is on the right track, and, meanwhile, performing
their own tasks (Burke et al., 2006). Team communication is defined as the process
where team members exchange and interpret knowledge and information in an
accurate manner in the team adaptation framework (Burke et al., 2006). Backup is
described as the behaviours that team members offer assistance and resources to their
fellow colleagues when they have difficulties in completing their tasks or achieving
their goals (Burke et al., 2006). The team adaptation framework posits that these
processes and behaviours jointly determine team coordination, which is the process
where teams formulate their procedures and schedules of team actions to maintain
consistent work pace and manage work dependencies (Burke et al., 2006; Nguyen-

Duc et al., 2015). A large body of empirical studies has shown support to the positive
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relationship between team coordination and team performance (e.g. Dailey, 1980; Hsu
etal., 2012; Nguyen-Duc et al., 2015; Lee et al., 2017; Tabassi et al., 2019). Therefore,
this study argues that engaging in plan execution enables teams to take more

coordinated actions, which promote team performance.

As team adaptation temporal framework argues, when teams recognise cues before the
action phase of the project (Abrantes et al., 2018), they tend to engage in team
preemptive adaptation because they are given enough time to design and execute plans
sequentially (Abrantes et al., 2018). Although team preemptive adaptation does not
promote team members’ motivation as much as team improvised adaptation due to a
lower level of time pressure (Abrantes et al., 2018), having sufficient time to formulate
plans is beneficial to team performance as low time pressure contributes to effective
decision making (Ahituv et al., 1998; Kocher and Sutter, 2006). For instance,
MacGregor (1993) state that under high time pressure, employees tend to adopt the
best available adaptive strategies and solutions within the time frame. Reduced time
constraint allows them to develop better strategic alternatives and set up better goals,
which promote performance (MacGregor, 1993; Durham et al., 2000). Similar finding
was found by Kocher and Sutter (2006) by conducting an experimental study, that is,
high time pressure impairs decision-making quality as it hinders information
processing between team members. Based on the evidence shown in the literature, this
study argues that team preemptive adaptation can promote team performance as it
allows teams to make better decisions when formulating strategic plans. The

hypothesis is posited:

Hypothesis 3b: There is a positive relationship between team preemptive adaptation

and NPD team performance.
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4.4 Moderating effects

4.4.1 The moderating role of stress chronicity

4.4.1.1 The effects of stress chronicity on stress intensities and team improvised

adaptation

Stress chronicity is defined as team average degree of the event chronicity (i.e.
frequency and duration) of the challenge and hindrance stressors team members
experienced during project development weighted by the challenge and hindrance
intensities of theses stressors in this study. When stress chronicity is at a low level,
challenge stress intensity is presented in low duration and low frequency. According
to Dhabhar (2018), short-term stress can prepare individuals with challenges and
changes by enhancing their immune system and brain functions. Similarly, CATS
argues that short-term stress arousal possesses training effects and leads to positive
stress outcomes such as learning (Meurs and Perrewé, 2011). Stress arousal only
possesses straining effects and causes health symptoms when it is prolonged to a
chronic level (Meurs and Perrewé, 2011). A large body of empirical studies in the
stress literature offer support to this view (e.g. Van der Ploeg and Kleber, 2003;
Karney et al., 2005; ter Kuile et al., 2007; Gevers et al., 2010; Bryan et al., 2015;
Dhabhar, 2018). For instance, Van der Ploeg and Kleber (2003) found that acute
stressors are although stressful to ambulance workers, they do not lead to severe health
symptoms. Chronic stressors, on the contrary, significantly predict workers’ health
symptoms (Van der Ploeg and Kleber, 2003). Similarly, Bryan et al. (2015) showed
that US soldiers who are experiencing chronic stressors are more likely to develop

severe and long-term suicidal intention. Based on the evidence, this study argues that
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the effect of challenge stress intensity on team improvised adaptation remains positive

at a low level of stress chronicity.

As stress chronicity increases, the arousal of challenge stress intensity endures.
According to CATS, sustained activation leads to high levels of strain (Meurs and
Perrewé, 2011), therefore, chronic challenge stress intensity is expected to evoke
teams’ negative affect and strain. Evidence was found in the prior empirical studies.
For instance, the meta-analysis conducted by LePine et al. (2005) revealed that
challenge stressors, on the one hand, can promote performance by improving
individuals’ motivation and engagement. On the other hand, it can impede
performance by evoking strain (LePine et al., 2005). Haldorai et al. (2022) point out
that challenge stressors only have stimulating effects when employees have low
motivation. When they have already been energised by challenge stressors, increasing
the level of challenge stressors can evoke negative expectancy, namely, they are no
longer able to meet the demands, thereby hindering job satisfaction (Haldorai et al.,
2022). Their results revealed an inverted U-shaped relationship between challenge

stressors and job satisfaction, supporting this proposition.

From this perspective, this study posits that stress chronicity can reduce the positive
effects of challenge stress intensity as chronic challenge stress intensity evokes teams’
negative expectancy and emotions. As discussed in the previous sections,
experiencing challenge stress intensity can promote teams’ motivation and facilitate
teams’ problem-solving coping style (Pearsall et al., 2009). Nevertheless, according
to CATS, if individuals cannot effectively reduce their stress or develop control over
the situations in time, as the arousal prolongs and the negative expectancy strengthens,

they are less motivated and more likely to adopt avoidant coping styles (Meurs and
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Perrewé, 2011). Therefore, it is expected that teams experiencing chronic challenge
stress intensity tend to shift their focus from problem solving to problem avoiding.
Several theorists agree that this avoiding attitude can drive team members to focus on
their individual tasks instead of team responsibilities, which hinders team interactions
such as communication and coordination (e.g. LePine et al., 2005; Ellis, 2006; Pearsall
etal., 2009; Liu and Liu, 2018). Team adaptation theories, however, note that as team
improvised adaptation involves high time pressure, teams are required to be fully
aware of the temporal requirements (e.g. deadline) to implement adaptive actions (e.g.
Burke et al., 2006; Santos et al., 2016a; Abrantes et al., 2018). In other words, shared
temporal cognitions are important antecedents of team improvised adaptation
(Abrantes et al., 2018). As team members tend to disengage from team interactions
when experiencing chronic challenge stress intensity, it is more difficult for them to
develop shared temporal cognitions (He et al., 2007; He, 2011), which lead to
decreased likelihood of team improvised adaptation (Abrantes et al., 2018). Therefore,

the hypothesis is posited:

Hypothesis 4a: Stress chronicity attenuates the positive effect of challenge stress

intensity on team improvised adaptation.

Selye’s G-A-S theory describes stress as an adaptation process which contains alarm,
reactance, and exhaustion phases (Nygaard and Dahlstrom, 2002; Meurs and Perrewg,
2011). In the alarm phase, which is the early stage of the stress process, stressors
trigger increased stress arousal which leads to decreased performance (Nygaard and
Dahlstrom, 2002). In line with G-A-S theory, CHSF suggests that an increase in
hindrance stress intensity leads to a decrease in team performance as hindrance stress

intensity triggers strain (LePine et al., 2005). Although CHSF does not specify which
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phase these effects take place, given that most CHSF research focuses on the static
effects of hindrance stressors and appraisals at the time they emerge (Horan et al.,
2020), the effects of hindrance stress intensity proposed by CHSF are assumed to

occur in the alarm phase in which stress chronicity is at a low level (Leung et al., 2011).

As hindrance stressors continue to present themselves, the stress process moves to the
reactance phase where the stress arousal triggered by these hindrance stressors
becomes disturbing and unneglectable, pushing individuals to respond to them,
thereby promoting resilience and performance (Nygaard and Dahlstrom, 2002; Leung
etal., 2011). Similarly, the transactional theory of stress suggests that individuals tend
to engage in coping processes to mitigate the detrimental effects of stress if they
appraise the situations as threats that can severely harm their health and well-being
(Lazarus and Folkman, 1984; Leung et al., 2011). Following these theoretical views,
this study posits that increasing the chronicity of hindrance stress intensity can
significantly raise teams’ awareness of the severity of the situations, thereby shifting
their coping style from avoiding to problem solving (Leung et al., 2011). As teams
focus on team responsibilities and problem solving, the probability of developing
shared temporal cognitions is increased (He et al., 2007; He, 2011), and, as a result,

increasing the likelihood of team improvised adaptation (Abrantes et al., 2018).

The transactional theory of stress also highlights the role stress chronicity plays in the
stress process. Specifically, it puts forward three key constructs, which are
predictability, event uncertainty and duration (Lazarus and Folkman, 1984). Lazarus
and Folkman (1984) define predictability as the extent to which events and situations
can be predicted). Event uncertainty refers to the change of the occurrence of situations

and circumstances (Lazarus and Folkman, 1984). Duration is described as the period
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of time events or situations remaining (Lazarus and Folkman, 1984), which is, by
definition, a similar concept as stress chronicity proposed in this study. Lazarus and
Folkman (1984) put forward that these three factors have significant impacts on
individuals’ stress appraisals and stress responses. Specifically, sustained exposure to
stressors (i.e. high duration) provides opportunities to individuals to learn how to deal
with the stressors, which leads to increased predictability and decreased event

uncertainty (Lazarus and Folkman, 1984).

Following this perspective, this study posits that when stress chronicity is at a high
level, teams are under prolonged and repetitive exposure to hindrance stress intensity,
which allows them to gain knowledge and experience regarding stress coping (Horan
et al., 2020). The growing knowledge and experience can, in turn, reduce teams’
frustration associated with event uncertainty and enable them to anticipate the stress
experience (Liu and Liu, 2018; Horan et al., 2020). In this regard, teams are expected
to be more confident and willing to engage in team improvised adaptation. Although
these effects have not been empirically assessed in CHSF research, the results of
previous empirical studies on justice show support to this relationship. For example,
Matta et al. (2017) found that employees who are consistently treated unfair reported
less physiological stress than employees who are occasionally treated unfair as the
former experience less uncertainty. Based on both perspectives, the hypothesis is

posited:

Hypothesis 4b: Stress chronicity attenuates the negative effect of hindrance stress

intensity on team improvised adaptation.
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4.4.1.2 The effects of stress chronicity on stress intensities and team preemptive

adaptation

According to stress theories and literature, short-term arousal possesses training

b3

effects which can activate individuals’ “survival mechanisms” (e.g. enhanced immune
system and brain functions) and trigger their fight-to-flight responses, thereby
increasing their probability of success (Ursin and Eriksen, 2004; Meurs and Perrewe,
2011; Dhabhar, 2014; Dhabhar, 2018). CHSF suggests that challenge stressors are
associated with challenge appraisals and positive expectancy (e.g. Pearsall et al., 2009;
LePine et al., 2016), which promote individuals’ and teams’ engagement and
motivation (LePine et al., 2004). Following both perspectives, this study posits that
when team members are experiencing challenge stress intensity under low stress
chronicity, they are motived to engage in problem solving and team interactions
(LePine et al., 2005; Pearsall et al., 2009; Chong et al., 2010; Zhang et al., 2019). As
team interactions are important antecedents of shared temporal cognitions (He et al.,
2007; He, 2011), NPD teams who are experiencing acute challenge stress intensity are

more likely to develop shared temporal cognitions, which increase their likelihood of

engaging in team preemptive adaptation (Abrantes et al., 2018).

Chronic stress, on the contrary, is found to have adverse effects and cause health
symptoms (e.g. ter Kuile etal., 2007; Hammen et al., 2009; Dhabhar, 2014). As CATS
suggested, prolonged activation and stress arousal lead to sustained psychological
strain (Meurs and Perrewé, 2011). Although challenge stressors are associated with
challenge appraisals and positive expectancy, which have motivating effects in the
short run (LePine et al., 2004; LePine et al., 2005; Mazzola and Disselhorst, 2019),

high stress chronicity can reduce their stimulating effects as sustained activation
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prolongs strain (e.g. fatigue, anxiety, and burnout) (LePine et al., 2005; Mazzola and
Disselhorst, 2019). Previous research shows support to this change of effects (e.g.
Shepard and Clifton, 2000; van Ruysseveldt and van Dijke, 2011; Haldorai et al.,
2022). For instance, Haldorai et al. (2022) found when employees’ motivation has
been enhanced by challenge stressors, increasing the level of challenge stressors will
lead to reduced job satisfaction and increased service sabotage behaviours. Similarly,
Shepard and Clifton (2000) revealed that the longer overtime hours employees work

(i.e. workload), the more their productivity decreases.

According to Les (2011b), when experiencing high strain, NPD teams members are
more likely to view and explicate cues and messages in negative and inaccurate ways,
which negatively impact the efficiency and the quality of their evaluation process. As
team adaptation theories suggested, teams are required to have accurate assessment of
the situations and the ability to exchange precise information and knowledge to engage
in the team preemptive adaptation process (Burke et al., 2006; Abrantes et al., 2018).
Following this view, NPD teams are expected to engage less in team preemptive
adaptation when they are experiencing sustained strains triggered by chronic challenge

stress intensity. Hence, the hypothesis is theorised:

Hypothesis 5a: Stress chronicity attenuates the positive effect of challenge stress

intensity on team preemptive adaptation.

When stress chronicity is at a low level, the stress process is in the alarm phase in
which hindrance stress intensity evokes NPD teams’ negative expectancy that they are
not able to successfully meet the hindrance-related demands by putting effort in stress
coping (LePine et al., 2005), and meeting these demands does not lead to team growth

and mastery (Pearsall et al., 2009; Les, 2011a; Leung et al., 2011). Therefore, team
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members tend to avoid coping with these demands (Leung et al., 2011). Previous
studies have also revealed that teams who are experiencing hindrance stressors are
more likely to adopt emotional and avoidant coping styles (e.g. Pearsall et al., 2009;
Zhang et al., 2019), which lead to reduced team interactions (e.g. Pearsall et al., 2009),
and decreased probability of developing shared temporal cognitions (e.g. He et al.,
2007; He, 2011). According to the team adaptation temporal framework, for team
preemptive adaptation to take place, teams need to have shared awareness of the
temporal requirements of team tasks (Abrantes et al., 2018). As acute hindrance stress
intensity hinders team interaction and shared cognitions, the relationship between
hindrance stress intensity and team preemptive adaptation is expected to remain

negative when stress chronicity is at a low level.

As stress chronicity increases, the stress process moves to the reactance phase where
NPD teams cannot ignore the hindrance stress intensity they are experiencing anymore
as it turns into annoyance which can considerably impede team performance (Lazarus
and Folkman, 1987; Nygaard and Dahlstrom, 2002; Leung et al., 2011). Drawing on
the transactional theory of tress and the G-A-S theory, this study posits that NPD teams
tend to engage in problem-focused coping to mitigate the negative effects of chronic
hindrance stress intensity and to prevent the decrease in team performance (Lazarus
and Folkman, 1987; Nygaard and Dahlstrom, 2002; Leung et al., 2011). As discussed
in the previous section, experiencing chronic hindrance stress intensity can improve
teams’ predictability and reduces their uncertainty by providing learning opportunities
(Lazarus and Folkman, 1984; Liu and Liu, 2018; Horan et al., 2020), and, as a result,
reducing their strains (Matta et al., 2017). In this regard, NPD teams are expected to

be more willing to adapt to the stressful situations (Pearsall et al., 2009).
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In the stress literature, problem-solving coping is found to be beneficial to reduce the
straining effects of chronic stress than emotional-focused coping. For example, Grover
etal. (2009) found that problem solving significantly mitigates the positive association
between chronic stress and teenagers’ suicidal ideation. In contrast, Day and
Livingstone (2001) showed that negative coping styles such as emotional-focused
coping worsen the situations as it strengthens the straining effects of chronic stressors.
Pearsall et al. (2009) argue that teams adopting problem-solving strategies are more
dedicated to complete tasks, engage in team interactions and deal with work demands.
Since NPD teams shift their coping style from avoiding to problem solving due to high
stress chronicity (Leung et al., 2011), the negative effects of hindrance stress intensity
on team interactions and team shared cognitions are expected to be mitigated, which

result in higher engagement in team preemptive adaptation. The hypothesis is posited:

Hypothesis 5b: Stress chronicity attenuates the negative effect of hindrance stress

intensity on team preemptive adaptation.

4.4.2 The moderating role of slack resources

In the NPD literature, the effects of slack resources have been given much attention
as they function as buffers which prevent firms from losing their technological
capabilities in the fast-changing business environment (Bourgeois I11, 1981; Voss et
al., 2008). Slack resources are also crucial to team adaptation as experimentation, one
of the main components of the adaptation process, is resource demanding (George,
2005; Yang et al., 2009; Porter et al., 2010; Huang and Li, 2012). This study adopts
the novel team adaptation temporal framework which differentiates team improvised
adaptation and team preemptive adaptation based on the temporal dimension between

plan formulation and plan execution phases (Abrantes et al., 2018). As these two
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processes are differ in the temporal dimension, slack resources are assumed to impact
the associations between team improvised adaptation, team preemptive adaptation and

NPD team performance differently.

When NPD teams are engaging in team improvised adaptation, team members are also
experiencing high time pressure as this process is usually induced by the changes and
disruptions occurring during the action phase of a project (Abrantes et al., 2018).
According to the attention focus theory, teams under high time pressure tend to narrow
down their attentional focus on urgent elements that determine task performance
(Karau and Kelly, 1992). Similarly, Beck and Schmidt (2013) argue that individuals
who are experiencing high time scarcity tend to focus on short-term goals and
performance instead of long-term development (i.e. goal shielding). From this
perspective, this study posits that NPD teams who are engaging in team improvised
adaptation are inclined to focus on short-term goals and performance such as meeting
a focal work demand and solving an urgent issue instead of goals that are beneficial

to teams’ long-term gain.

Slack resources have important effects on decision making (Singh, 1986). Firms and
teams with sufficient slack resources are more willing to make risky decisions and
engage in expanding activities such as exploration (Singh, 1986; Moses, 1992; VVoss
et al., 2008; Huang and Li, 2012), which promote innovation and team effectiveness
in the long run (Cabrales et al., 2008; Chen and Huang, 2010; Garcia-Granero et al.,
2015). However, this risking-taking tendency can also lead to varied technology
development and knowledge utilisation, which hinder teams’ short-term effectiveness
and efficiency (Nohria and Gulati, 1996; Chen and Huang, 2010). For instance, Nohria

and Gulati (1996) found that a high level of organisational slack impedes firms’
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innovation success as it prompts firms’ vanity and shifts their managerial attention
from focal issues to a broader range of unimportant matters. Similarly, Yang et al.
(2009) revealed that superfluous budget slack leads to reduced innovation

performance.

A surplus of slack resources is also associated with less managerial controls, which
hinder team performance in the short run (Chen and Huang, 2010). Managerial
controls refer to the endeavour to motivate team members to implement planned
strategies and tasks that are important to achieve team goals (Liu and Wang, 2016).
Liu and Wang (2016) point out that managerial controls (i.e. behaviour, outcome, clan,
and self-controls) are crucial to project team performance as they can prevent team
members from making severe errors and increase team efficiency of planning and
execution. From this perspective, teams with more slack resources are expected to
have less managerial controls, which increase the chance of errors and low efficiency
of planning and execution, thereby hindering their performance. The hypothesis is

theorised:

H6a: Slack resources attenuate the positive effect of team improvised adaptation on

NPD team performance.

In organisational research, slack resources are found to promote firms’ long-term
performance (e.g. Daniel et al., 2004; Jalilvand and Kim, 2013; Salge and Vera, 2013)
as firms are more likely to engage in exploration activities when having sufficient
financial resources (Voss et al., 2008). Exploration is a form of learning which
involves activities such as searching for alternatives and experimentation (Li et al.,
2008). By engaging in exploration, firms and teams can develop new capabilities and

alternatives for task performing (Li et al., 2008; Chen and Huang, 2010), which
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enhance their decision-making quality (Durham et al., 2000). For example, VVoss et al.
(2008) found that unabsorbed slack promotes exploration instead of exploitation.
Jalilvand and Kim (2013) also revealed that slack resources promote firms’ long-term

performance by promoting firms’ adaptability.

As NPD teams face less time pressure in the team preemptive adaptation process
(Abrantes et al., 2018), they tend to focus on various tasks and invest resources into
activities and tasks which can benefit team performance in the long run (Karau and
Kelly, 1992; Beck and Schmidt, 2013). Slack resources allow them to engage in
exploration and learning activities without worrying about risk and failure, thereby
promoting team performance (Chen and Huang, 2010). Huang and Li (2012) offer
support to this view by finding that teams are more likely to engage in exploratory
learning when they possess enough financial slack. Moreover, Jalilvand and Kim
(2013) showed that having sufficient slack resources can increase firms’ adaptability,
which promotes their long-term performance. From this perspective, the hypothesis is

posited:

H6b: Slack resources strengthen the positive effect of team preemptive adaptation on

NPD team performance.

4.5 Chapter summary

This chapter first presents the conceptual model of this study (Figure 4.1). The
relationships between the main constructs shown in the conceptual model with twelve
corresponding hypotheses are then discussed. The summary of the hypotheses

including the paths and the directions are displayed in Table 4.1 below. In the next
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chapter, the methodology is discussed in terms of the research method, the research

sample, and the measurement of the main constructs.

Table 4.1 Summary of hypotheses

Hypothesised path Direction

H1a: challenge stress intensity — team improvised adaptation +

H1b: hindrance stress intensity — team improvised adaptation -

H2a: challenge stress intensity — team preemptive adaptation +

H2b: hindrance stress intensity — team preemptive adaptation -

H3a: team improvised adaptation — NPD team performance +

H3b: team preemptive adaptation — NPD team performance +

H4a: challenge stress chronicity x stress chronicity — team -

improvised adaptation

H4b: hindrance stress chronicity x stress chronicity — team +

improvised adaptation

H5a: challenge stress chronicity x stress chronicity — team -

preemptive adaptation

H5b: hindrance stress chronicity x stress chronicity — team +

preemptive adaptation

Hé6a: team improvised adaptation X slack resources — NPD -

team performance

Ho6b: team preemptive adaptation x slack resources — NPD +

team performance
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Chapter 5: Research Methodology
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5.1 Introduction

This chapter introduces the methodology of this study. The epistemology of
quantitative research method is discussed first, followed by the research methodology
including the pre-study stage and the quantitative stage. The survey method including
survey development, research sample, pre-test and data collection is explained next.
This chapter ends with the discussion of the measurement of the main constructs and

the quantitative data analysis procedures.

5.2 Epistemology

Epistemology refers to the study of knowledge (Moser, 2002). Particularly, it concerns
with the categorisation and the justification of knowledge, the ways to acquire
knowledge and the relationship between knowers and knowledge (Rosenberg, 1988;
Moser, 2002). Rosenberg (1988) states that it is important for both natural science and
social science to have epistemological support because it explains the nature of
knowledge and the way to obtain it. Unlike natural science, in which researchers focus
on exploring and explaining natural objects and phenomena, social scientists’
ontology is to answer questions related to “social facts, relationships and processes”

(Cartwright and Montuschi, 2014, p.86).

There are two influential epistemological positions in the social science domain,
which are empiricism and rationalism (Rosenberg, 1988). Hume’s empiricism thesis
demonstrates that experience is a source of knowledge (Laird, 2014), hence it can only
be justified and acquired through observation and experimentation (Deleuze, 1991).

Descartes’s thesis of rationalism suggests that “knowledge of the external world is
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determined by the truth inherent in the subject's mind (in the form of ideas)” (Mutiani

etal., 2022, p.152).

Regarding the ways of acquiring knowledge, empiricists have raised a question: why
is it more challenging to discover laws in social science comparing with natural
science (Feyerabend, 1965)? They explain that social science has a unique research
object, humans (Feyerabend, 1965). The laws of human behaviours are more difficult
to be understood due to their complexity and changing nature (Rosenberg, 1988).
Positivism, one of the most important philosophical branches derived from empiricism,
suggests that investigators should apply objective methods such as experiments to
examine relationships in the social science domain (Park et al., 2020). By empirically
investigating the causal relationships of variables, it is possible to obtain general laws
that are close to the reality (Antwi and Hamza, 2015). Therefore, positivism is
regarded as the paradigm for quantitative research method (Antwi and Hamza, 2015).
On the other hand, interpretivism, the paradigm for qualitative research method,
demonstrates that the aim of social science is to make sense of social phenomena
instead of making justifications that can be generalised to the population (Antwi and
Hamza, 2015). Therefore, interpretivists suggest using methods that involves human
contacts (e.g. interviews) to gain in-depth understandings of social phenomena (Antwi

and Hamza, 2015).

The current study follows the positivism paradigm, which is to investigate the
functional relationships existing between causal, explanatory factors and outcomes
(Park et al., 2020). By combining scientific logic with empirical observations, the

causal laws of human nature can be discovered and used to predict human behaviours
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(Antwi and Hamza, 2015). Mill’s principles of positivism suggest that (Park et al.,

2020):

i.  The goal of social science is to discover laws that can be used to predict human
behaviours and explain social phenomena.
il.  Social science should use the same research methodology (e.g. hypothetico-
deductive model) as natural science.
iii.  Reality exists independently and can be acquired through observation and
experimentation.
iv.  Social laws can be discovered based on empirical evidence.

v.  Larger samples are more ideal for generalising findings.

This study is grounded in the positivism paradigm; therefore, quantitative research
methods are used to answer the research questions proposed in the first chapter.
Following the principles of positivism, the “hypothetic-deductive model” approach is
used, which is to develop research models and hypotheses, and test them by using

empirical data (Park et al., 2020, p.691).

5.3 Research methodology

This study aims to examine the effects of challenge stress intensity, hindrance stress
intensity and their interactions with stress chronicity on team adaptation temporal
framework (i.e. team improvised adaptation and team preemptive adaptation).
Furthermore, this study seeks to investigate the relationships between the team
adaptation temporal framework and NPD team performance with slack resources as
the boundary condition. Pre-study exploratory interviews were first conducted with

four NPD team members to ensure the relevance of the research topic to the research
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context of this study. After evaluating the findings of the interviews, a quantitative
study was carried out. Specifically, survey method and quantitative data analysis were
used to collect research data and test the hypotheses respectively. The detailed

discussion of the pre-study and the quantitative stage is given in the following sections.

5.3.1 Exploratory interviews

This study used survey data to test the research model and the corresponding
hypotheses. However, a poorly designed survey can lead to misrepresented and
misinterpreted findings (Jain, 2021). To avoid these issues, it is helpful to conduct

qualitative pre-tests to make sure (Buschle et al., 2022):

i.  The research questions are real-world issues that worth investigating.
ii.  The constructs included in the conceptual model and hypotheses are relevant

to the research context.

Following this view, online interview was used as an exploratory method in this study.
The researcher contacted fifteen NPD team members from Chinese companies for the
purpose of conducting exploratory interviews. The aims of the interview and how the
data would be stored and used were explained to potential participants through emails,
phone calls and LinkedIn messages. Four individuals agreed to participate, and online
meetings were arranged with them. The interviews with participant 1 and 4 were
conducted in English, and the interviews with participant 2 and 3 were carried out in
Mandarin. During the interviews, interviewees were informed that the meeting would
be recorded, and all answers would be anonymised. All recorded interviews were then
transcribed by the researcher, and the Mandarin transcripts were translated into

English. The transcripts were coded based on key works such as “time limit”,
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“deadline”, “long-term stress”, “positive stress” and “negative stress”. The transcripts

and codes are presented in Table 5.1.

The findings highlight several key features that worth further exploration. Firstly,
interviewees have experienced challenge stressors (e.g. workload, work pace, time
pressure and balancing multiple projects) and hindrance stressors (e.g. office politics,
work ambiguity, conflicting expectation, and instruction from bosses) during project
development, which are in line with challenge and hindrance stressors identified in

previous research (e.g. LePine et al., 2016). For example, interviewee 1 mentioned:

Sometimes, a task is suddenly assigned to us, and the deadline is close [time pressure].

Interviewee 2 also noted time pressure:

We need to divide a big task into ten or more milestones. Each milestone needs to be
completed within a certain amount of time. Failing to meet deadlines can bring more

work stress to the team.

These findings confirm that the research topic and the list of challenge and hindrance

stressors used in this study are relevant to NPD teams.

Secondly, stress feelings are found to be contagious among NPD team members as

interviewee 4 stated:

Sharing difficulties with colleagues often results in the whole team filling with negative

moods.

This finding is consistent with the literature (e.g. Liu and Liu, 2018) and the arguments
of this study, namely, stress is an emergent state. In addition, other team-level factors

such as resources, team improvised adaptation, team preemptive adaptation, stress
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coping were also mentioned by the interviewees, suggesting the constructs included

in this study are relevant. For example, interviewee 1 mentioned:

If it is something we know what to do, then we deal with it on the spot... we would
make plans or preparation for potential problem... we would think of a way to deal

with the problem when it occurs.

Thirdly, the relationships between work stress and performance explained by
interviewees were in line with the assumptions of this study. Experiencing challenge
stressors such as workload, time pressure is found to increase teams’ motivation to
perform tasks, and experiencing hindrance stressors such as office politics can

negatively impact team members’ performance. For instance, interviewee 2 stated:

Office politics is very common. | spent a lot of time on dealing with these things rather
than doing my work... if my company gives rewards or a clear deadline, it helps me

in completing the project.

Moreover, interviewee 4 mentioned the fluctuation of the effects of challenge and
hindrance-related stress, which show support to Horan et al.’s (2020) propositions.

Interviewee 4 stated:

I think too much stress can lead to mental collapse. | also think hindrance stress has

advantages because it pushes me to put more energy at work.

Interviewee 3 also mentioned that hindrance-related stress does not always lead to

negative outcomes as the interviewee said:

I think it is not always bad to have negative stress. It is inevitable sometimes. | think

we need to find a way to deal with it. Only this can help me move forward.



139

Finally, all interviewees mentioned the distinction between long-term and short-term
stress, namely, short-term stress can push them to be more focused on tasks, hence
improving their work efficiency. Long-term stress, however, can be negative, and
leads to negative outcomes such as high turnover intention and low motivation, as

interviewee 1 said:

Currently | am looking for a new job. My work situation is complicated, and I don’t
know what to do to change it...if it is @ long-term problem, and I know I can 't solve it
immediately, 1 will do something relaxing like listening to music. It is helpful if |
temporarily forget about the problem...if the stress is not too overwhelming, I can

handle it. If it is too much, | think it is more harmful.

Interviewee 2 also noticed the presence and the impact of stress chronicity as the

interviewee said:

Failing to meet deadlines can bring more work stress to the team. This stress is long-
term usually. It always happens when we need to push all milestone tasks...If I have
to work with a high pace for three months and have one or two months to relax, it is
fine. If the stress lasts too long, | need to spend more time dealing with my emotions,
which can impact my work progress... | like to have a balanced work pace. For

example, having stressful work for a week, then relax a bit.

Interviewee 3 mentioned the impact of chronic stress by saying:

I cannot stop thinking about work and made some mistakes in life...7 think too much
stress is bad for innovating. Being stressful for too long can waste a lot of time and

energy. Certain amount of stress can bring need and motivation for working”.

Interviewee 4 also raised:
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KPI and deadlines are always across our daily work... | think too much stress can

lead to mental collapse.

These quotes indicate that stress chronicity commonly occurs in the product
development process and has noticeable impact on NPD team member’s stress
feelings and their work performance, which offer support to the assumption of this
study, that is, stress chronicity is the key to explaining the incompatible findings in
the stress literature (Bloch et al., 2004; LePine et al., 2005; Mazzola and Disselhorst,

2019; Horan et al., 2020).

To summarise, these findings confirmed that the research questions of this study are
important real-world issues and relevant to the research context (i.e. NPD teams). For
example, the most important aim of this study, which is to examine if stress chronicity
can change the effects of challenge stress intensity and hindrance stress intensity, is
found to be a salient issue to NPD team members. The findings of the exploratory
interviews also confirmed that it is appropriate and necessary to conduct empirical

studies to further investigate the proposed relationships.



Table 5.1 Interview transcripts and codes

Interview question

Transcripts

Codes

1. What kind of
stress have you and
your team
experienced while
developing new

products?

Interviewee 1: | think it is the time limit because emergencies can happen during the projects.
We feel stressed in such situations. Sometimes, a task is suddenly assigned to us, and the

deadline is close. In this case, we need to work faster and to find the solution quickly.

Interviewee 2: The first type of stress comes from work is the schedule and progress. We are
required to follow the project schedule, which we call it milestones. We need to divide a big
task into ten or more milestones. Each milestone needs to be completed within a certain
amount of time. Failing to meet deadlines can bring more work stress to the team. This stress
is IORGEERm usually. It always happens when we need to push all milestone tasks. The second

stress is that we need to balance multiple projects, which requires more time and EffOH.

Interviewee 3: The biggest challenge for me is that | can’t figure out what my boss is thinking.
For example, | think I did a good job, BUEYIDOSSIasIItiTierentopIRIoN. My promotion and
career depend on my performance. Therefore, my HOSSSICVAINAGON and opinions matter a
lot. Another challenge is that I always don’t know what to do when designing a new product,

and don’t know who to ask. For example, recently I am designing a new product. There is

established criteria to refer to. But my S aVEIMGSOMeIeqUIEMenSSUChBSIIGNIDEOGUC!

Time pressure

Work pace

Role ambiguity

Office politics
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efficiency and low cost. These requirements did not apply to this project. So, I feel very
confused and stressful recently. [GHRNONSIOPNNINKINGIADOUTNOHKIGNCIMAGEISOMENISIAKES

Interviewee 4: The stress | face are - deadlines, the difficulties of communicating with

team members. KPI and deadlines EfeiaNaySIactossioURtalyANOrK]

2. When you are
facing stressful
situations, do you
usually deal with it
on the spot, or do
you make
preparation before it
occurs? Which one
is more helpful to

you?

Interviewee 1: If it is something we know what to do, then we deal with it on the spot. If we

do not have a plan or experience for some problems, we would feel stressful. We would fnake

plans or preparation for potential problem. However, we cannot control everything in the

project. In this case, we would think of a way to deal with the problem when it occurs.

Interviewee 2: We usually _ We have weekly meetings to discuss the plans
for this week’s tasks. I think preparing beforehand is more helpful. Because when issues
occur, we need to do a lot of arrangement in a short time. If | do not have enough experience
something might easily go wrong. By conducting weekly meetings, experienced colleagues

can give helpful guidance.

Interviewee 3: 1 do both. When I didn’t have enough experience, I had to react to problems
on the spot. Now | have more experience and can foresee some problems. | will fnake

preparation based on my experience. | think it can improve my work efficiency.

Interviewee 4: | prefer to _ This is more helpful than

reacting to the issue without preparation.

Improvised adaptation
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3. When you are
experiencing work
stress, would you
spend time on
discussing it with
other colleagues, or
thinking about the
solutions by
yourself? Please
explain how this

impacts your work.

Interviewee 1: If it is a problem that need quick solution, | would usually deal with it based Rumination with peers
on my knowledge and resources. But | do like to discuss my problems with my team because Self-rumination
| believe more people are better than one. It depends on if I have time or not. | think thinking Team Support

about it by myself sometimes can push me to solve the problem. But with other people’s help, [TOalNSHEss
maybe | can solve it more effectively, which can help with my work.

Interviewee 2: Yes, | would talk to my team. But | also would think about it by myself.
Sometimes | feel stressful and have insomnia because of this. Both can help me with project

to some extent. Stress sometimes is motivation for me.

Interviewee 3: | do both. I will first think about it myself. In the main time | want to seek help

from my team because everyone experiences the same issues. They can understand and help

Me. We have agreement that the most important thing is to get the issue solved. I think they
are both helpful to my work.

Interviewee 4: Most of the time, nothing was changed when | shared your difficulty with my

team members because they are too busy to help. Sharing difficulties with colleagues often

results in [ERNROICHEaMEHINGRNItINegativeNmooas. In this case, thinking by myself is a

better idea not only for dealing with stress but also for my future work.

4. When you feel

stressed, what do

Interviewee 1: It also depends on the time. If it is something urgent, | would not have timeto  Time pressure

do anything else. If it is a [oNg=terM problem, and | know Fcan‘tSolve itimmediately, | will - Chronic'stress
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you do to feel better?
Does any of this help

you work better?

do something relaxing like listening to music. It is helpful if [EMpOratINAOreaDoUTHe
problem.

Interviewee 2: I don’t usually do anything particularly to reduce stress because [ have a strong
heart. 1 do go shopping or play video games in my spare time. | think keeping a balanced

pace is helpful with work.

Interviewee 3: I like to do sport, such as gym or going for a walk. These help me release my
stress and change my way of thinking.

Interviewee 4: | prefer to do some exercise to EIIDIYMMYAMING. It gives me more energy for

doing work.

Stress coping

5. Do you think
getting support and
resources from your
company or team
can help you deal
with work stress? If
yes, please explain
what type of
resources are

important to you.

Interviewee 1: Of course. My team’s support is helpful to me. Maybe they can give me some
good ideas or new ways for solving the problem. I also like to talk'to'my friends. It can help

reduce my stress.

Interviewee 2: | think it is helpful. For example, my manager or my company would organise
some trainings for helping us with some issues. Our team is also [GISTaNEIONMISIAKes because
most of us are doing the project for the first time.

Interviewee 3: | think support from my team is important. | like t

Interviewee 4: It is usually difficult for my colleagues to give much help. But I found it is

always helpful getting stiggestions from a good team leader. A god leader should be tolerant

to mistakes and able to give correct guidance.

|

Team resources
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6. Do you think there
are different types of
work stress such as
positive/negative/lon
g-term/short-term
stress? If yes, what
impacts do they have
on your work

performance?

Interviewee 1: | think so. For example, for me, | do experience some long-term stress. If the

stress is [GTOOIONCUNCIINCMICAMENGIEHT. 1 it is too much, | think it is more harmful.

Interviewee 2: | agree with there is - and negative stress. In my previous company,
office politics is very common. | spent a lot of time on dealing with these things rather than
doing my work. Another example is that if my company. gives rewards or a clear deadline, it
helps me in completing the project. If we didn’t have stress, no one would focus on work. As

for long-term and short-term, it depends on how you define it. Based on my experience, if |

have to work with EliGIDACENOMINTEENMONNSIANGNHAVEIONEIOMIVONTONINSHONEIAX, it is
fine. If the stress lasts too long, | need to spend more time [HEGINCRMINTNICIIOHONs, \vhich

can impact my work progress.

Interviewee 3: | think it is not always bad to have negative stress. It is inevitable sometimes.

I think we need to fillChaNVaYItoIdealithnt. Only this can help me move forward.

Interviewee 4: | think too much stress can lead to [CHIGMGOMARSE. | also think hindrance
stress has advantages because it pushes me to put more energy at work.

Chronic stress

Hindrance stress

Work motivation and

performance

7. Is there any other
important or

interesting

Interviewee 1: Currently | am looking for'a new job. My work situation is complicated, and
I don’t know what to do to change it. Job hunting is also stressful, and obviously | cannot

discuss this with my manager.

Chronic stress
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experience you want  Interviewee 2: | like to have a balanced work pace. For example, aViNGISiessiUINNOIKiONd Challenge stress

to share regarding  [NCCKIENENMEIBAIDIL. After relaxation, | notice | am more Efeative. A fresh mind set gives
work stress and me new perspectives on solving problems.

stress coping? Interviewee 3: | think too much stress is bad for _ Being stressful for too long can
waste a lot of time and energy. (CEItaINIAMOUNEIOTSIEsS can bring need and motivation for Motivation

working. | think the needs come from pain points, like [NOIKICOUITEMENISIONU0aIS. They can

motivate me to work better.

Interviewee 4: I don’t think it is a good idea for team leaders to solve team stress recklessly.

Some [EUEINESHESSHSIC NS IDYANEISYSIEM, and it is hard to avoid or eliminate completely.

Sometimes positive stress can convert into [IEUGINEISHEss. | think the most important thing

is to find the cause of stress. Besides, [{NilGIODDOMUNIIESHONGEANNONVItINEOAtVEISIEssIs
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5.3.2 Quantitative approach

Based on the conceptual framework, the proposed hypotheses and the qualitative
findings discussed in the previous sections, a quantitative study was designed.

According to Leavy (2017, p.9), the aims of quantitative method are:

Proving, disproving, or lending credence to existing theories. This type of research
involves measuring variables and testing relationships between variables to reveal
patterns, correlations, or causal relationships...This approach is generally

appropriate when your primary purpose is to explain or evaluate.

As the purpose of the current study is to investigate how different types of work stress
impact NPD team performance, it is appropriate to use quantitative research approach.
Survey method is one of the most important and commonly used approaches in
quantitative research (Creswell and Creswell, 2018). Creswell and Creswell (2018,
p.35) describe that “survey method provides a quantitative or numeric description of
trends, attitudes, or opinions of a population by studying a sample of that population .
As the research aims of this study are to examine the causal relationships between
work stress and NPD team performance, survey method is used to collect data for

testing the proposed relationships.

This study used a three-stage quantitative approach. In the first stage, the researcher
drafted the English versions of the questionnaire set in Microsoft Word, which

includes a team leader gquestionnaire and a team member questionnaire. The English
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questionnaire set was translated to Mandarin and then translated back to English by
two qualified Chinese translators. The researcher compared the original English
versions with the back-translated English versions and confirmed the match of the
information. The Mandarin questionnaires were then imported into Wenjuanxing

online survey platform (https://www.wjx.cn/). In stage two, two rounds of pre-tests

were carried out to examine the reliability and the face validity of the questionnaire
set. The English surveys were first sent to three senior scholars to check the design of
the questionnaires. After amending the surveys based on their feedback, 10 NPD teams
were invited to answer the Mandarin surveys. Positive feedback was received,
suggesting the establishment of face validity. As shown in Table 5.2, the reliability
results indicate that the survey items for measuring the main reflective constructs are
reliable. The surveys in Mandarin were finalised on Wenjuanxing platform and ready
to be sent. In the last stage, the researcher generated paired survey links on
Wenjuanxing platform and sent out to NPD team leaders and team members in the

sample frame. The detailed discussion of each stage is given in the following sections.

5.4 Survey method

The field study was conducted by using online survey method, that is, the survey is
developed, managed, and distributed on World Wide Web (WWW) (Daley et al.,
2003). According to Fielding et al. (2008), it is a more time-saving and cost-effective
way to collect a high volume of data. In the meantime, it is convenient for participants

as they can decide the time they answer the survey and read the questions carefully
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without feeling annoyed or rushed (Latkovikj and Popovska, 2019). Moreover, online
survey is more flexible comparing with other methods (e.g. face-to-face interviews,
telephone calls), namely, it can be distributed through emails and social media, and
easily managed with online tools (Latkovikj and Popovska, 2019). Given that the
researcher was not able to travel to China due to COVID-19 travel restrictions, online

survey was the most feasible and efficient method for conducting the field study.

Although online survey method is regarded as an efficient way for data collection, it
has a couple of drawbacks that require attention. One issue is the lack of control over
the data collection process and the data quality (Latkovikj and Popovska, 2019). For
example, investigators cannot guarantee the performance of participants’ hardware,
software, and internet connection. It is also difficult to control the extent to which
participants answer the questionnaires in a careful manner as researchers are not able
to make assessment based on information such as respondents’ facial expressions and
body languages (Latkovikj and Popovska, 2019). Secondly, online survey method is
used for collecting self-reported data, and usually each respondent answers all
questions in the questionnaire at one point of time, which raises the concern for
common method bias (CMB) (Malhotra et al., 2006). CMB occurs when variables
share a large amount of false covariance, thereby concealing the true phenomena
studies aim to investigate (Schetter and Dolbier, 2011). Unclear wording, lengthy
scales of surveys, and inappropriate respondents are common causes of CMB
(Podsakoff et al., 2003). To prevent these issues, the researcher took several remedies

at the design stage to control for CMB, including using high-quality measurement
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scales, verifying face validity in the pre-tests, selecting the appropriate sample, using
multiple-informant approach, and using screening questions. The detailed discussion

is given in the following sections.

5.4.1 Survey development and administration

The first step was to develop high quality questionnaires. Using established scales and
clear wording can effectively prevent CMB (Tehseen et al., 2017). In this regard, the
researcher adapted established scales from leading journals (e.g. Academy of
Management Journal, Journal of Business Research and Organization science) to
measure the main constructs. As Tehseen et al. (2017) suggested, obtaining data
measuring independent and dependent variables from different sources can prevent
CMB. Following previous team research (e.g. Dayan, 2010), the researcher separated
the full questionnaire into the leader questionnaire, which included measurement items
for the dependent variable, and the member questionnaire, which included
measurement items for the independent variables (Appendix 1 and 2). To ensure the
relevance of the survey and prevent ambiguity, part of the wording was adjusted to
make the questions more understandable for the respondents (i.e. NPD personnel) to
answer, which is in line with previous team-level studies (e.g. Tai, 2012). For instance,
the challenge-hindrance stressor items proposed by LePine et al. (2016) were adapted
to the team level. Items such as “Having to work at a rapid pace to complete all of my
tasks” were changed to “Having to work at a rapid pace to complete all the team tasks”.

To prevent cultural bias and establish validity, the paired questionnaires were
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translated into Mandarin by using the parallel translation method (Atuahene-Gima
and Li, 2000; Dayan, 2010). The original English questionnaires were first translated
to Mandarin by one qualified translator. The Mandarin versions were then translated
to English by another qualified translator. The researcher adjusted the differences

based on the three versions of questionnaires.

When the Mandarin questionnaires were finalised, online surveys were created on two

survey platforms, Qualtrics (https://www.qualtrics.com/) and Wenjuanxing

(https://www.wjx.cn/). The original plan was to manage and distribute the surveys via

Qualtrics only. During the second round of pre-test, some respondents gave feedback
that they had problem accessing the surveys. This was potentially due to the Chinese
Internet Firewall. To carry out the research in an efficient manner, the researcher

decided to use the Chinese survey platform Wenjuanxing only for data collection.

The researcher used several measures to minimise the impacts of the drawbacks of
online survey method. Firstly, to prevent non-response caused by unexpected issues
such as technical failure and busy schedules, the researcher used the “answer-saving
function” on the survey platform which can record respondents’ answers and allow
them to quit and continue at any time. The researcher also controlled the length of each
page and added a progress bar on the top of the page showing the progress respondents
had made and how many questions remained. Secondly, the researcher used filtering
method to ensure that participants met the criteria, and the data they provided were

valid. Filter questions were presented at the beginning of the survey, and attention
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check questions were added in the middle of the survey (e.g. “In the last 3 years, have
you led a team that has engaged in at least 1 new product development project?”, “This
is an attention check question, please select 4). To encourage respondents to give
honest answers, the information regarding the anonymity and the confidentiality of

their data was provided in the introduction page (Appendix 1 and 2).

5.4.2 Research sample

5.4.2.1 Sample and context

The sample selection was based on four criteria. Firstly, companies in the sample are
in multiple industries (e.g. manufacturing industry and service industry). According to
Kessler (2000), NPD success is crucial to the development and survival of companies
in many industries. Moreover, Kessler (2000) and Wei and Morgan (2004) suggest
that studies focusing on multiple industries and different product types can develop
more generalised findings comparing with studies focusing on a single industry. In
this regard, this study targeted companies in manufacturing and service industries

following Tu’s (2009) recommendation.

Secondly, companies need to have at least one NPD project completed in the past three
years because it is required for leaders and members to answer the surveys based on
their experience of developing the latest projects. As NPD teams are cross-functional
in nature (Sivasubramaniam et al., 2012), specifying the projects can ensure team-

level effects and prevent confusion. As suggested in the previous studies (e.g.
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Slotegraaf and Atuahene-Gima, 2011), selecting three years as the time frame can

effectively reduce the impacts of the issues associated with retrospective data.

Thirdly, companies need to locate in mainland China. China was selected as the
geographical location for three main reasons. Firstly, China is one of the most
important and fast-growing developing economies in the world given its gross
domestic product (GDP) more than 1 trillion US dollars and a high GDP growth rate
(Wei and Morgan, 2004). In the past a few decades, Chinese firms have been shifting
their focus from manufacturing to technology development (Mu et al., 2007), and they
have been engaging in an enormous number of NPD activities (Wei and Morgan, 2004;
Slotegraaf and Atuahene-Gima, 2011). In addition, China also shares great similarities
with other developing economies and some developed economies (Mu et al., 2007).
In this respect, this study does not only shed light to Chinese business research and
benefits Chinese NPD personnel, but also offers important implications to other
emerging economies (Mu et al., 2007). Secondly, as the speed of economic growth is
increasing and the industrial structures are changing in China, high work stress has
become a common issue for Chinese employees (Siu et al., 2002; Lu et al., 2003), and
they have growing concerns regarding their well-being and work performance (Siu et
al., 2002; Choi, 2008). Therefore, China is a highly relevant context for conducting
stress research. In addition, applying the “western-originated work-stress model” to
the eastern cultures such as China can further generalise the findings of stress research
(Luetal., 2003, p.480). Lastly, collectivistic cultures like China tend to emphasise the

importance of social norms and obligations (Hofstede, 2001; Qian et al., 2012; Tsai et
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al., 2012). Groups embedded in the collectivistic cultures, therefore, are more likely
to focus on interpersonal harmony and shared goals than groups in the individualistic
cultures (Qian et al., 2012). In this regard, the team-level effects are expected to be

strong in China (Tsai et al., 2012).

5.4.2.2 Unit of analysis

The unit of analysis is NPD team in the current study. NPD teams are found to
experience high levels of individual and shared stress associated with complex project
tasks and the fast-changing market (Akgun et al., 2007b; Liu and Liu, 2018). Although
NPD team context is highly relevant to team stress research, little team-level research
has focused on this context (Liu and Liu, 2018; Table 2.2). Therefore, NPD team was
chosen as the sample unit for the purpose of obtaining meaningful and relevant

research findings. The selection criteria of NPD teams are:

i.  Had completed at least one NPD project completed in the past three years till
the assessment time.

ii.  Had a minimum team size of 2 (i.e. one leader and one member).

The reason for restricting the sample team size is because this study used multiple-
informant approach, that is, the main constructs are assessed by both team leaders and
team members. Team leaders assessed NPD team performance and firm-level
constructs as they tend to have a “bigger-picture view” of the projects, therefore, the

firm-level and performance data provided by them are more reliable (Dayan, 2010,
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p.97). This approach can also prevent potential CMB (MacKenzie and Podsakoff,

2012) and contribute to content validity (Dayan, 2010).

The original plan was to have one team leader and at least two team members from
each NPD team as one sample unit, which is in line with previous research (e.g. Magni
et al., 2013). Due to unexpected issues such as team membership change, some teams
were not able to have more than one team member participating in this study.
Considering the difficulty of acquiring valid contacts and time pressure, the researcher
followed an alternative approach used in previous research (e.g. Slotegraaf and
Atuahene-Gima, 2011), which was to invite one experienced team member (i.e. whose
team tenure was above 1 year) giving answers on behalf of the entire team. Therefore,

each sample unit should contain one team leader and at least one team member.

5.4.3 Pre-Test

To check the face validity and the reliability of the survey scales, two rounds of pre-
tests were carried out. Between October 2020 and December 2020, the English surveys
were sent to three experienced researchers to check the overall quality. They gave
useful feedback on how to improve them further such as adjusting the wording of the
prompting sentences, adding relevant control variables, and changing the orders of
survey questions. For instance, “Thinking of project XXX was added at the beginning
of each prompting sentence to remind respondents answering the questions based on
the selected NPD project. Another example is to change the scale measuring duration

to 1 = “lasted a small part of the project duration”, 4 = “lasted a moderate part of the
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project duration”, and 7 = “lasted a large part of the project duration”. The English
and the Mandarin surveys were also sent to four current NPD team members for
feedback. They suggested to change each statement into past tense and change “my
team” in each statement to “our team”. Based on the feedback from scholars and NPD

personnel, the researcher finalised the survey set.

Between January 2021 to March 2021, the researcher carried out the second round of
pre-test with Chinese NPD teams. 10 NPD teams including 10 team leaders and 26
team members were invited to answer the online surveys. The researcher contacted
the respondents who had completed the surveys and asked for their opinions regarding
the quality of the surveys and their participating experience. Positive feedback was
received, namely, the research topic was relevant to them, and the survey questions
were easy to understand and answer. To check the reliability of the scales, Cronbach’s
alpha tests were carried out by using the pre-test data. The results show that all
reflective constructs have achieved high reliability as the Cronbach’s alpha values all
exceeded the threshold 0.70 (Table 5.2). Based on the feedback and the results of two
rounds of pre-tests, the researcher drew the conclusion that the online survey set was

ready for final data collection.

Table 5.2 Pre-test Cronbach’s alpha

Construct ltems? Cronbach’s Cronbach’s
alpha alpha if item
deleted

1Al 0.919 0.921
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Team improvised adaptation 1A2 0.889
(1A) IA3 0.918
IA4 0.873

IAS 0.900

Team preemptive PAl 0.965 0.981
adaptation (PA) PA2 0.948
PA3 0.957

PA4 0.944

PAS 0.945

Slack resources (SLACK) SLACK1 0.887 .765
SLACK2 715

SLACK3 .980

Effectiveness (EFFECT) TP1 0.963 0.961
TP2 0.956

TP3 0.958

TP4 0.967

TP5 0.961

TP6 0.956

TP7 0.957

TP8 0.960

TP9 0.955

TP10 0.953

Efficiency (EFFICI) TP11 0.923 0.918
TP12 0.878

TP13 0.941

TP14 0.880

TP15 0.896

aData were aggregated.

N = 10. The average number of team members was 2.6.
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5.4.4 Sampling and data collection procedures

To collect data from NPD teams, the snowball-sampling method (SSM) was used.
SSM refers to the data collection technique that researchers get in touch with a large
number of participants through a small number of key informants’ connections (Cohen
and Arieli, 2011). There are two major benefits of using SSM. Firstly, it allows
researchers to increase the sample size in a rapid manner (Cohen and Arieli, 2011).
Secondly, it enables researchers to get in touch with “hard-to-reach populations”

whose personal details are not revealed to the public (Dusek et al., 2015, p.281).

Following SSM, the researcher first downloaded a list of 500 companies that met the
sample criteria discussed in section 5.4.2.1 from one of the largest Chinese public

databases named Tianyancha (https://www.tianyancha.com/), which has the most up-

to-date Chinese company information (Chen et al., 2021). However, the researcher
only managed to acquire 211 valid leader contact details based on this list from online
sources (e.g. LinkedIn, company websites) as NPD team information is usually
confidential and not revealed to the public. To increase the sample frame, the
researcher sought help from a local government. The sample selection criteria were
explained in detail to the government officials, and they provided a list of 140 valid
NPD team leader contacts from randomly selected companies registered in their

internal directory.

Although all respondents were carefully selected based on the criteria discussed in

section 5.4.2, several screening questions were also added in the surveys to further
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ensure all respondents are eligible for the current study. Firstly, two filter questions
were added at the beginning of the surveys to make sure all respondents had
experience in developing NPD projects, and at least one project had been completed
in the past three years. The survey would automatically end if respondents answered
“no” to the filter questions. Secondly, respondents were asked to provide the name or
code of the latest NPD project they had completed. This question allowed the
researcher to identify team membership. Team leader responses without matching
member responses or member responses without corresponding leader responses were
marked incomplete, which could not be used for the analysis. Lastly, to ensure
respondents having enough knowledge and experience regarding NPD for answering
the surveys, they were asked to rate how well they know about the selected NPD
project ranging from 1 “very low” to 7 “very high”. This question was added at the

front of the demographic questions.

To increase response rate, the researcher used four data collection techniques proposed
by Cycyota and Harrison (2002). Firstly, advance notice was given to team leaders
before sending the survey set. Team leaders on the sample list were contacted and
kindly invited for participation through email, LinkedIn, and WeChat messages. For
the contacts provided by the local government, the government officials’ names and
their cover letters were also provided in the messages. To approach NPD team
members, the researcher asked team leaders to nominate two and more team members,
or alternatively, one experienced member, and provide their contact details. Team

members were then contacted by the researcher separately. If leaders did not wish to
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reveal their team members’ personal information, alternatively, they could choose to
invite team members on behalf of the researcher (i.e. explaining the research purpose
and procedures based on the researcher’s instruction, sending the cover letters to their

team members).

Secondly, once team leaders and members gave consent, personalised emails (i.e.
specifying their names and titles) were sent. Each email included a unique leader
survey link and a member survey link, which allowed the researcher to track the data
collection progress. A copy of the research introduction and a copy of the University
of Leeds Participant Privacy Notice were attached to the email, giving detailed

information in terms of the research purpose, procedures, and data usage.

Thirdly, a money incentive was provided to respondents who had successfully
completed the survey. Wenjuanxing survey platform offered a function to set up a
money incentive for respondents who completed the survey. The incentives would
only be given when the researcher had checked the completion and the quality of the
recorded responses. The researcher also guaranteed respondents with non-financial
incentives such as aggregated feedback and executive summary once the study had

been completed.

Lastly, for respondents who did not complete the surveys in two weeks after the first
emailing, a follow-up email or message was sent to them. A thank you note, and the

paired survey links were attached to the follow-up email. Respondents were informed
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that the survey system had recorded all previous answers, and they could continue

answering from where they had stopped.

Following these procedures, 351 team leaders and 315 members were contacted in the
eight-month data collection phase. In total, 354 valid responses from 112 Chinese
NPD teams were collected, including 112 team leader responses and 242 team member
responses. The team-level effective response rate was 31.9%, and the individual-level
effective response rate was 53.2%. The relatively high team-level response rate
implies the effectiveness of the response enhancement techniques. The high
individual-level response rate is common in studies using snowballing technigue (e.g.
Tsai et al., 2012; J. Chen et al., 2015) as the researcher only reached out to team
members whose leaders had agreed to participate. With team leaders’ consent and
encouragement, team members were expected to have high motivation in completing
the survey. The means for the knowledge checking item were 5.64 (team member) and
6.13 (team leader), indicating that all respondents had sufficient knowledge regarding

NPD, therefore, they were all eligible to participate in this study.

The final sample includes 112 NPD teams from 104 companies in the following
industry sectors: machinery and equipment (N = 26), metal and material (N = 21),
petroleum and chemical (N = 9), automotive (N = 9), IT (N = 14), food and textile (N
=8) and service (N = 17). 97 teams had one leader and two and more members (87%)
participated, and 15 teams had one leader and one experienced member (13%)

participated. The average team size was 3. The participated companies located in
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multiple regions in China, including the north, the eastern, the south, and the north-
west, and their firm sizes varied between small to medium size (63.4%) and large size

(36.7%).

5.5 Measurement

5.5.1 Main constructs

The main constructs were measured by using established multi-item scales adapted
from previous studies.? The constructs, measurement items and their sources are
presented in Table 5.3. All constructs were measured by using seven-point Likert
scales for two reasons. At the data collection stage, seven-point Likert scales can
provide respondents with more options, which better reflect the reality and prevent
ambiguity comparing with five-point Likert scales (Joshi et al., 2015). At the analysis
stage, measurement models using seven-point scales can have better CFA results

(Tarka, 2017). To prevent reliability and model identification issues, the researcher

2 Please note that extra constructs were also measured for the purposes beyond the
scope of the current study and will be utilised for future analysis, which are not
presented here. These constructs include team psychological safety, leadership styles
(participative and directive), team reflexivity, team autonomy, collective team
identification, team face saving tendency and environmental turbulence (market and

technological).
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followed the three-indicator rule suggested by Hair et al. (2019) and made sure that all

reflective constructs had minimum three measurement items.

The formative constructs including challenge stress intensity, hindrance stress
intensity and stress chronicity were measured by using formative indices computed
based on the formulae proposed in this study (section 6.5) with five formative
dimensions including the presence of the stressor, challenge appraisal, hindrance
appraisal, frequency, and duration. To measure the five dimensions, a list of challenge
stressors (10 items) and hindrance stressors (10 items) drawn from LePine et al. (2016)
were provided to team members. As the original stressor list was developed for the
U.S. Marine context, stressors were adjusted to be relevant to the context of the current
study (i.e. NPD team). The sample items of challenge stressors are “Having to
complete a lot of work that allocated to your team”, “Having to work very hard to
achieve the team goal” (Table 5.3). The sample items of hindrance stressors are
“Administrative hassles when completing team tasks” and “Bureaucratic constrains

(e.g. red tape) to completing team’s work” (Table 5.3).

Team members were asked to select the stressors they personally had experienced
while developing the selected NPD projects (i.e. the presence of the stressor; Appendix
2: Q4). They were then asked to rate to what extent they regarded the selected stressors
as a challenge or a hindrance (i.e. challenge and hindrance appraisals; Appendix 2: Q5
and Q6), how often the stressors occurred (i.e. frequency; Appendix 2: Q7) and how

long they lasted (i.e. duration; Appendix 2: Q8). To ensure that respondents’
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understandings of challenge and hindrance appraisals are in line with the theory, the
researcher provided Webster et al.’s (2011) definitions to them in the survey
(Appendix 2: Q5 and Q6). Challenge appraisal was defined in the survey as “a
challenging circumstance that although potentially stressful, is something you think
you can overcome [and helps you achieve your goals]” (Webster et al., 2011, p.508).
Hindrance appraisal was defined as “something that interferes with your work and can
stand in the way of you being able to achieve your goals” in the survey (Webster et
al., 2011, p.508). Challenge and hindrance appraisals were rated on a seven-point
Likert scale ranging from 1 “strongly disagree” to 7 “strongly agree”. The response
options for frequency ranged from 1 “very rarely” to 7 “all the time”. The response
options for duration ranged from 1 “lasted a small part of the project duration” to 7

“lasted a large part of the project duration”.

Team improvised adaptation and team preemptive adaptation were measured using
two 5-item scales developed by Abrantes et al. (2018). These two constructs were
rated by team members because members are the main subjects working on NPD
projects (Magni et al., 2013). Respondents rated to what extent they adapted to
stressful situations on the spot, or they prepared for the stressful circumstances.
Response options for both constructs ranged from 1 = “strongly disagree” to 7 =
“strongly agree”. A sample item of team improvised adaptation is “Our team dealt
with unanticipated events on the spot”, and a sample item of team preemptive
adaptation is “Our team prepared in advance how to overcome obstacle that might

emerge during task performance”.
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Slack resources was measured with a 3-item scale adapted from Huang and Li (2012).
Team leaders rated the adequacy of the financial slack resources that were available
to their NPD projects on a seven-point Likert scale (1 = “strongly disagree” to 7 =
“strongly agree”). A sample question is “The supply of retained earnings of our

company was sufficient whenever the project needed extra funds”.

NPD team performance was measured by using a 15-item scale developed by Hoegl
and Gemuenden (2001). It is a second-order construct measured by two dimensions,
which are effectiveness (10 items) and efficiency (5 items). Team leaders rated to what
extent they agreed with the statements on a seven-point Likert scale ranging from 1
“strongly disagree” to 7 “strongly agree”. A sample item of effectiveness is “Going
by the results, this project can be regarded as successful”. A sample item of efficiency

is “Overall, the project was done in a cost-efficient way”.



Table 5.3 Main constructs and measurement

ltems

Construct and measurement Adapted from

Challenge stressors
C1
C2
C3
C4
C5
C6
C7
C8
C9
C10

Challenge stress intensity, stress chronicity LePine et al. (2016)
Having to complete a lot of work that was allocated to your team.

Having to work very hard to achieve the team goal.

Time pressure in completing team tasks.

Having to work at a rapid pace to complete all the team tasks.

Performing complex tasks which were assigned to my team.

Having to use a broad set of skills and abilities to complete team tasks.

Having to balance several team projects at once.

Having to multitask projects that were assigned to your team.

Having high levels of responsibility.

A high level of accountability for your team’s work.

Hindrance stressors
H1
H2
H3
H4

Hindrance stress intensity, stress chronicity LePine et al. (2016)
Administrative hassles when completing team tasks.

Bureaucratic constrains (e.g. red tape) to completing team’s work.

Conflicting instructions and expectations from your team leader or manager.

Unclear job tasks assigned to your team.
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H5
H6
H7
H8
H9
H10

Conflicting requests from your team leader or manager.

Inadequate resources from your team leader or manager.

Conflict with peers.
Disputes with team members.

Office politics.

Team members receiving undeserved rewards/promotions.

1Al
1A2
1A3
1A4

1A5

Team improvised adaptation

Our team dealt with unanticipated events on the spot.
When unexpected problems appeared, our team reacted in the moment.
When problems occurred, our team immediately tried new approaches.

Our team promptly identified opportunities for new work processes if an

unpredicted situation emerged.

Our team members thought on their feet when they had to respond to

contextual changes.

Abrantes et al. (2018)

PAl

PA2

Team preemptive adaptation

Our team prepared in advance how to overcome obstacle that might emerge.

during performance of the task.

To deal with contextual changes, our team prepared a response before reacting

to those changes.
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PA3 Before performing our work in different contexts, our team developed new
ideas on its implementation.
PA4 Our team devised alternative plans in very short time as a way to cope with
new task demands.
PA5 Our team discussed, in advance, innovative ways to deal with unexpected
events.
Effectiveness Hoegl and Gemuenden
TP1 Going by the results, this project can be regarded as successful. (2001)
TP2 All demands of the customers have been satisfied.
TP3 From the company’s perspective, all project goals were achieved.
TP4 The performance of our team improved our image to the customer.
TP5 The project result was of high quality.
TP6 The customer was satisfied with the quality of the project result.
TP7 Our team was satisfied with the project result.
TP8 The product required little rework.
TP9 The product proved to be stable in operation.
TP10 The project proved to be robust in operation.

Efficiency
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Hoegl and Gemuenden
(2001)



TP11 From the company’s perspective one could be satisfied with how the project
progressed.

TP12 Overall, the project was done in a cost-efficient way.

TP13 Overall, the project was done in a time-efficient way.

TP14 The project was within schedule.

TP15 The project was within budget.
Slack resources Huang and Li (2012)

SLACK1 The supply of retained earnings of our company was sufficient whenever the
project needed extra funds.

SLACK?2 The supply of financial resources of our company was sufficient whenever the
project needed it.

SLACK3 The supply of debt financing with banks available to our company was

sufficient whenever the project needed it.
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5.5.2 Control variables

In line with previous NPD team research (e.g. Dayan, 2010), this study also included
several control variables in the analysis, which are team size, team tenure, leader
company tenure, firm size, firm age, industry sectors, Covid impact, and number of
team respondents. Team size and team tenure were rated by team members. Leader

company tenure, firm size, firm age, industry, and Covid were rated by team leaders.

Team tenure refers to the period of time team members had been working within their
project teams, which was measured by the average years team members have been in
their project teams (Leenders et al., 2007; Sivasubramaniam et al., 2012). Team tenure
is expected to impact NPD team performance in a positive way as instable team
membership can lead to decreased team innovativeness (Sivasubramaniam et al.,

2012).

Team size was measured by the number of members in a project team (Dayan, 2010).
Previous research found that team size can impact NPD team performance in both
positive and negative ways as larger teams usually possess more resources for
innovation, while smaller teams often need to handle less operational costs (Sarin and
McDermott, 2003; Dayan, 2010; Sivasubramaniam et al., 2012). Moreover, as both
team size and team tenure are associated with team adaptive processes such as team
learning, planning and coordination (Sarin and McDermott, 2003; Christian et al.,
2017), they are both controlled for team improvised adaptation and team preemptive

adaptation in this study.
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Leader company tenure refers to the total number of years team leaders had been
working for their companies (Steffens et al., 2014). Team leaders with longer tenure
tend to have more knowledge regarding how the company is functioning and more
experience in leading their team members in developing projects, which, in turn,
contributing to their own performance (McDonough 111, 1993; Steffens et al., 2014).
According to Steffens et al., 2014, the increase in team leaders’ performance also
reflect in their team members’ performance. In this regard, leader company tenure is

controlled for NPD team performance.

Given that new or small firms tend to possess less knowledge and resources which are
required for NPD comparing with old or large firms, NPD teams embedded in small
or young firms are assumed to have inequivalent performance as teams embedded in
big or old firms (Chandy and Tellis, 1998; Sheng et al., 2013). In this respect, firm-
level effects were controlled by using firm size and firm age as controls, which is in
line with previous studies (e.g. McDonough 111, 2000; Sheng et al., 2013; J. Chen et
al., 2015). Firm size refers to the number of full-time employees in the company
(McDonough 111, 2000), which was measured as the natural log to avoid potential
skewness (Sheng et al., 2013). Firm age was measured as the number of years a

company had been operating since its establishment.

Given that different industries can have distinct market structures and product types
(Schulze and Hoegl, 2006), the industry-level effects were controlled by using six

industry dummy variables, which are machinery and equipment, metal and material,
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petroleum and chemical, automotive, IT, and food and textile sectors with service
sector as the control group. As data collection took place during Covid-19 pandemic,
it may have impact on NPD teams’ ratings. Covid effects were therefore controlled for
both mediators (i.e. team improvised adaptation and team preemptive adaptation) and
the dependent variable (i.e. NPD team performance). The Covid control variable was
measured by using a multiple-choice question. Team leaders answered if Covid-19
had a negative, positive impact or no impact on their teams. Lastly, this study also
controlled the number of respondents from each team for both mediators and the
dependent variable because teams in the sample had inequivalent numbers of team
members answering the survey, and some teams had only one member answering the

survey representing the whole team.

5.6 Quantitative data analysis

To test the hypotheses proposed in section 4.3 and 4.4, quantitative data analysis
techniques were used. Descriptive analysis was first conducted to check the missing
values, the outliers, and the distribution of the data. In the second step, non-response
bias was checked by conducting a series of t tests. After data screening, three
individual-level formative variables (i.e. challenge stress intensity, hindrance stress
intensity and stress chronicity) were computed by using the formulae developed based
on the conceptualisation discussed in section 3.5.1 and 3.5.2. After justifying the data
aggregation by checking the interrater agreement (i.e. rwg) and the interclass

correlation (i.e. ICCs), all individual-level variables were aggregated to the team level
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by computing the group means. As for the responses from the teams with one team
member answered the survey for the whole team, they were treated as team-level

responses and included in the team-level dataset.

According to Hair et al. (2019), it is important to check construct reliability and
validity before conducting further analysis. Hence, Cronbach’s alpha test, exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA) were carried out. The
factor loading of each reflective indicator was checked, and the average variance
extracted (AVE) and the composite reliability (CR) values were calculated and
examined to make sure all constructs have achieved acceptable convergent validity
and discriminant validity. Model fit indices including Chi-square value, Chi-square to
degree of freedom ratio (»?/df), Comparative Fit Index (CFI), Tucker Lewis Index
(TLI), Root Mean Square Error of Approximation (RMSEA) and Standardized Root
Mean Residual (SRMR) were then checked to ensure that the measurement model fits

the data.

To test the hypotheses, hierarchical regression analysis was conducted. It is a statistical
analysis approach that predictors are added in the regression model following
theoretical orders (Petrocelli, 2003). Comparing with structural equation modelling
(SEM), this approach can provide useful statistics on how predictability is changed by
adding different predictors (e.g. R square change), and which predictors are more
influential in predicting the dependent variables (Petrocelli, 2003). By comparing

regression models with or without interaction terms, it is easier to assess the effects of
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the interaction terms between stress intensities and stress chronicity, which offer

important empirical evidence for answering the current research questions.

5.7 Chapter summary

This chapter discusses the research methodology of the present study, including both
the qualitative pre-study and the quantitative stages. Exploratory interviews were
conducted and analysed to ensure the relevance of the current research questions and
the main constructs. In terms of the quantitative stage, survey development, sample
selection, pre-test procedures and results, and data collection procedures are discussed
first. The measurement of the main constructs and the control variables are presented
next. This chapter ends with the introduction of the quantitative analysis procedures.

Detailed procedures and results of the analysis are presented in the next chapter.
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Chapter 6: Data Analysis and Results



176

6.1 Introduction

This chapter presents the data analysis results of this study. The descriptive statistics
of the sample profile and the measurement items of main constructs are discussed first.
Data screening results (i.e. missing data, outlier, normality, and multicollinearity) and
non-response bias tests are reported next, followed by the computation of formative
constructs, the justification of data aggregation, the verifying procedures for the
reflective constructs (i.e. exploratory factor analysis (EFA) and confirmatory factor
analysis (CFA)) and CMB assessment. Before reporting the hypotheses testing results,
the conceptualisation of the challenge-hindrance temporal stress typology and the
factorial ANOVA results are discussed and reported. This chapter ends with the report

of the hierarchical regression, the mediation analyses, and the curvilinear analyses.

6.2 Descriptive statistics

6.2.1 Sample profile

The sample contains 112 Chinese NPD teams from 104 companies located in mainland
China. Each team has completed at least 1 NPD project in the past three years, and at
least 2 key informants from each team completed the survey, including 1 team leader
and at least 1 team member. In total 354 responses were used in the analysis with 112
from team leaders and 242 from team members. 75 NPD teams had a team size
between 2-10 individuals (67%). 25.9% teams had a team size between 11-20 (29

teams). 8 teams had a team size over 20 (7.2%). Among these teams, 71.4% had two
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team members answering the survey (80). 13.4% teams had one member answering
the survey representing the entire team (15). 17 teams had more than two team
members answering the survey (15.2%). The average number of team members
participated in the study from each team was 2.16. 62.5% teams did not feel the impact
of Covid-19 (70). 27.7% teams viewed Covid-19 impact negatively (31) and 9.8%
teams perceived the impact positively (11). The descriptive statistics of the sample are

presented in Table 6.1.

85.7% of the team leaders were male (96), and 11.6% were female (13). Team leaders
age ranged between 25 and 64 years old. 25% of the team leaders were at the age
between 25 and 34 years old (28), 50% were at the age between 35and 44 years old
(56), 21.4% were between 45and 54 years old (24), and 3.6% were between 55 and 64
years old (4). Bachelor’s degrees were held by 50% (56 leaders), 42% held a master’s
degree (47). 3 team leaders (2.7%) had a degree below bachelor’s degree (i.e. middle
school or below and junior college), and 5.4% held a doctorate degree (6). 46 leaders
had a company tenure between 1-5 years (41.1%), 34 leaders had a company tenure
between 6-10 years (30.4%), 19 had a company tenure between 11-15 years (17%),
and the rest 11.7% had a company tenure less than 1 year (2 leaders) and over 16 years

(11 leaders).

In terms of the team member sample, 66.5% were male (161), and 30.6% were female
(74). Respondents’ age ranged between under 18 years old (0.4%) up to 55-64 years

old (2.5%). The majority was at the age between 25 and 34 years old (53.7%, 130
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members). Regarding the education level, 0.4% have completed middle school or
below (1 member). 57.4% held a bachelor’s degree (139 members). 77 members
(31.9%) held a postgraduate degree (i.e. master’s degree, doctoral degree). 80.4% of
the team members had a team tenure between 1 and 5 years (90), 10.7% had a team
tenure between 6 and 10 years (12 members), 7.1% had less than 1-year team tenure

(8 members), and the rest 1.8% had a team tenure over 11 years (2 members).

Most of the firms in the sample were small and medium size companies. 30.8% of the
firms had a firm size between 100 and 500 employees (32). 21.2% had less than 50
employees (22 firms) and 13.5% had a firm size between 51 and 100 employees (14
firms). 76% of the firms had a firm age between less than 10 years and 30 years (79).
The rest 23% had a firm age ranging between 31 to over 61 years (25). Industries
represented were machinery and equipment (25 firms, 24.0%), metal and material (21
firms, 20.2%), petroleum and chemical (10 firms, 9.6%), automotive (8 firms, 7.7%),
IT industry (14 firms, 13.5%), food and textile (8 firms, 7.7%), and service industry

(18 firms 17.3%)).

Table 6.1 Descriptive statistics

Leader sample statistics

Variable Frequency Percentage
Leader sex

Male 96 85.7
Female 13 11.6
Prefer not to say 3 2.7

Leader age
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Under 18 0 0
18-24 0 0
25-34 28 25
35-44 56 50
45-54 24 21.4
55-64 4 3.6
65 or above 0 0
Leader degree

Middle school or below 1 0.9
Technical or high school 0 0
Junior college 2 1.8
Bachelor 56 50
Master 47 42
Doctorate 6 5.4
Leader company tenure

Less than 1 year 2 1.8
1-5 years 46 41.1
6-10 years 34 30.4
11-15 years 19 17
16-20 years 4 3.6
21-25 years 3 2.7
Over 25 years 4 3.6
Industry

Machinery and Equipment 25 24.0
Metal and Material 21 20.2
Petroleum and Chemical 10 9.6
Automotive 8 7.7
IT 14 135
Food and Textile 8 7.7
Service 18 17.3
Firm size

50 and less 22 21.2
51-100 14 13.5
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101-500 32 30.8
501-1000 11 10.6
1001-1500 4 3.8
1501-2000 3 2.9
Over 2000 18 17.3
Firm age
10 years and less 22 21.2
11-20 years 31 29.8
21-30 years 26 25.0
31-40 years 7 6.7
41-50 years 4 3.8
51-60 years 2 1.9
Over 61 12 11.5
Covid impact
Negatively 31 21.7
No impact 70 62.5
Positively 11 9.8
Number of team respondents
1 respondent 15 13.4
2 respondents 80 71.4
3 respondents 9 8.0
4 respondents 3 2.7
5 respondents 2 1.8
6 respondents 3 2.7
Member sample statistics
Variable Frequency Percentage
Member sex
Male 161 66.5
Female 74 30.6
Prefer not to say 7 2.9
Member age
Under 18 1 0.4
18-24 19 7.9
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25-34 130 53.7
35-44 72 29.8
45-54 14 5.8
55-64 6 2.5
65 or above 0 0
Member degree

Middle school or below 1 0.4
Technical or high school 3 1.2
Junior college 22 9.1
Bachelor 139 57.4
Master 72 29.8
Doctorate 5 2.1
Team size

2-10 75 67
11-20 29 25.9
21-30 2 1.8
31-40 2 1.8
41-50 1 0.9
51-60 2 1.8
Over 61 1 0.9
Team tenure

Less than 1 year 8 7.1
1-5 years 90 80.4
6-10 years 12 10.7
11-15 years 1 0.9
over 15 years 1 0.9

6.2.2 Descriptive statistics of the main constructs

The formative constructs including challenge stress intensity, hindrance stress
intensity, stress chronicity and the reflective constructs including team improvised

adaptation and team preemptive adaptation were measured using data from team
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members. Team leaders answered the questions relating to NPD team performance
and slack resources. The sample size for the reflective items rated by team members
is 242 and the sample size for the reflective items rated by team leaders is 112. The
items for measuring the formative dimensions have inconsistent sample sizes (between
14 and 125) as team members only rated the stressors they had experienced. The

descriptive statistics of all observed variables are listed in table 6.2, 6.3 and 6.4.

Formative constructs (i.e. challenge stress intensity, hindrance stress intensity and
stress chronicity) are measured with five formative dimensions which are the presence
of the stressor, challenge appraisal, hindrance appraisal, frequency, and duration. The
presence of stressors is a dummy variable with 0 representing “not experienced” and
1 representing “experienced”. The other four indicators were rated on 7-point Likert
scales (challenge/hindrance appraisal: 1 = “not at all”’, 7 = “to a great extent”;
frequency: 1 = “very rarely”, 7 = “all the time”; duration appraisal: 1 = “lasted a small
part of the new product development project duration”, 7 = “lasted a large part of the
new product development project duration”). As shown in Table 6.2, the presence of
stressors had means ranging between 0.06 (H10) and 0.52 (C7). 20 challenge appraisal
items had means ranging from 3.69 (CH9) to 4.78 (CH7). The means of hindrance
appraisal items were between 3.25 (HC2) and 4.88 (HH2). 20 frequency items had
means between 3.83 (FH7) and 4.91 (FC9). The means of 20 duration items ranged
from 3.33 (DH7) to 4.61 (DC6). To note, the means and the standard deviations of the
formative dimensions of one specific stressor were calculated based on the specific

sample size of that stressor, not the total team member sample size (i.e. N = 242). For
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example, the sample size for C1 is 79, meaning 79 respondents had experienced
stressor C1. The means and standard deviations of challenge appraisal (CC1),
hindrance appraisal (HC1), frequency (FC1), and duration (DC1) of C1 were therefore

calculated based on the sample size N = 79.

Table 6.3 presents the descriptive statistics of the reflective constructs rated by team
members (i.e. team improvised adaptation and team preemptive adaptation). Both
constructs were measured by 5 items on a seven-point Likert scale ranging from 1
“strongly disagree” to 7 “strongly agree”. The means of team improvised adaptation
items were between 5.36 (IA4) and 5.62 (IAl). The means of team preemptive
adaption items were between 4.87 (PA2) and 5.02 (PA4). Means and standard

deviation were calculated based on the total team member sample size (N = 242).

Leader-rated constructs are presented in Table 6.4. NPD team performance and slack
resources were measured on a seven-point Likert scale (1 = “strongly disagree”, 7 =
“strongly agree”). The second-order construct NPD team performance was measured
by two constructs, effectiveness (10 items) and efficiency (5 items). The former had
means ranging from 4.83 (TP8) to 5.59 (TP1) and the later had means between 4.94
(TP13) and 5.40 (TP12). Slack resources were measured by using a 3-item scale, and

the mean scores ranged between 4.59 (SLACK3) and 4.76 (SLACK1).



Table 6.2 Descriptive statistics of formative construct measures (team member rated)

Construct/Item

Response scale (%)

Scale descriptive

The presence of
the stressor

Not experienced

Experienced

0) Sample size (1) Sample size Mean S.D.
C1 67.4 163 32.6 79 0.33 0.47
C2 50.8 123 49.2 119 0.49 0.50
C3 55.8 135 44.2 107 0.44 0.50
C4 62.0 150 38.0 92 0.38 0.49
C5 74.0 179 26.0 63 0.26 0.44
C6 55.4 134 44.6 108 0.45 0.50
C7 48.3 117 51.7 125 0.52 0.50
C8 66.1 160 33.9 82 0.34 0.47
C9 77.7 188 22.3 54 0.22 0.42
C10 67.8 164 32.2 78 0.32 0.47
H1 79.3 192 20.7 50 0.21 0.41
H2 89.3 216 10.7 26 0.11 0.31
H3 90.9 220 9.1 22 0.09 0.29
H4 87.6 212 12.4 30 0.12 0.33
H5 92.6 224 7.4 18 0.07 0.26
H6 85.5 207 14.5 35 0.14 0.35
H7 92.6 224 7.4 18 0.07 0.26
H8 90.5 219 9.5 23 0.10 0.29
H9 93.4 226 6.6 16 0.07 0.25
H10 94.2 228 5.8 14 0.06 0.23
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Toa

moderate To a great
Challenge Not at all extent extent
appraisal 1) (@) 3) 4) (5) (6) (7) Sample Mean S.D.
size
CC1 0.8 1.7 4.1 9.9 10.7 4.5 0.8 79 4.38 1.24
cc2 3.3 1.7 3.7 19.8 11.2 6.2 3.3 119 4.34 1.43
CC3 2.1 2.1 3.7 17.4 9.1 6.2 3.7 107 4.42 1.43
CC4 1.7 2.1 2.9 11.2 11.6 6.6 2.1 92 4.50 1.39
CC5 0.4 0.4 3.3 6.6 10.3 2.5 2.5 63 4.67 1.24
CC6 0.8 2.1 3.7 14.5 12.8 4.5 6.2 108 4.68 1.39
ccr 0.8 2.9 7.4 17.8 12.4 8.3 2.1 125 4.38 1.27
CCs8 0.4 0.4 5.8 9.9 9.9 5.0 2.5 82 4.57 1.25
CC9 0.4 1.7 1.7 7.4 5.8 4.5 0.8 54 4.50 1.31
CC10 2.5 1.7 2.9 11.6 8.3 4.1 1.2 78 4.21 1.44
CH1 0.4 1.7 3.3 7.0 6.6 1.2 0.4 50 4.12 1.19
CH2 1.2 0 1.2 5.0 1.2 1.2 0.8 26 4.12 1.58
CH3 0 0.8 2.1 2.9 1.2 1.2 0.8 22 4.27 1.45
CH4 0.4 0 2.1 3.3 4.1 2.1 0.4 30 4.50 1.25
CH5 0.4 0 1.2 1.7 1.7 1.7 0.8 18 4.67 1.57
CH®6 0.4 0.8 0.8 5.4 4.1 2.1 0.8 35 4.49 1.31
CH7 0.4 0.4 0 2.1 2.5 0.8 1.2 18 4.78 1.59
CH8 0.8 0.8 0 3.7 0.8 1.7 1.7 23 4.52 1.83
CH9 1.2 0.4 0.4 2.9 0.4 1.2 0 16 3.69 1.70
CH10 0 0 0.8 2.9 0.8 1.2 0 14 4.43 1.02
Toa
moderate To a great
Not at all extent extent
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Hindrance 1) 2 3) 4 (5) (6) @) Sample Mean S.D.
appraisal size
HC1 2.9 6.2 5.4 10.3 5.8 2.1 0 79 3.49 1.39
HC2 7.9 7.4 10.7 14.0 5.8 3.3 0 119 3.25 1.45
HC3 4.1 5.0 7.4 16.1 6.6 5.0 0 107 3.70 1.41
HC4 2.9 5.4 6.6 14.0 5.4 3.7 0 92 3.65 1.36
HC5 0.8 2.9 5.8 9.1 4.5 2.5 0.4 63 3.87 1.29
HC6 7.4 4.1 9.1 10.7 7.4 4.5 1.2 108 3.56 1.65
HC7 3.3 8.7 5.8 19.8 7.9 5.8 0.4 125 3.76 1.41
HC8 2.9 3.3 5.8 12.8 3.7 4.5 0.8 82 3.83 1.48
HC9 2.5 5.0 3.7 5.8 3.3 2.1 0 54 3.39 1.50
HC10 54 5.0 6.6 6.2 7.0 2.1 0 78 3.33 1.54
HH1 1.7 1.7 1.7 5.8 6.2 2.5 1.2 50 4.24 1.56
HH2 0 0.8 0.8 2.5 2.9 2.1 1.7 26 4.88 1.45
HH3 0.4 0.4 1.2 2.9 3.3 0.4 0.4 22 4.23 1.31
HH4 0 0.8 2.1 2.9 3.7 2.5 0.4 30 4.50 1.28
HH5 0 0.4 0.8 2.9 1.2 1.2 0.8 18 4.61 1.38
HH6 0 1.7 0.4 5.0 4.1 2.5 0.8 35 4.54 1.31
HH7 0.8 0 0.4 2.9 2.1 0.4 0.8 18 4.33 1.61
HH8 0.8 0.8 0.8 2.9 2.5 0.8 0.8 23 4.17 1.64
HH9 0.4 0 0 3.3 1.7 0 1.2 16 4.63 1.50
HH10 0.4 0 0.8 2.9 1.2 0.4 0 14 4.00 1.18
Very Sometimes All the

Frequency rarely time

1) 2 (3) 4 (5) (6) @) Sample Mean S.D.

size

FC1 0.4 2.1 4.1 12.0 8.3 3.3 2.5 79 4.39 1.31
FC2 0.4 1.7 5.8 17.4 13.2 5.0 5.8 119 4.61 1.30
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FC3 0.8 1.2 4.1 13.6 10.3 1.4 6.6 107 4.81 141
FC4 0.4 1.2 3.7 10.3 11.6 5.0 5.8 92 4.83 1.36
FC5 0 0 3.3 9.9 7.4 2.9 2.5 63 4.67 1.14
FC6 0.4 2.5 2.5 15.7 8.7 9.5 5.4 108 4.79 1.37
FC7 0.8 4.1 5.4 14.0 10.7 6.2 10.3 125 4.74 1.59
FC8 0 1.7 4.1 10.3 7.0 4.1 6.6 82 4.82 1.46
FC9 0 0.8 2.5 5.0 6.2 5.4 2.5 54 4.91 1.31
FC10 0 2.1 2.9 8.7 8.3 6.6 3.7 78 4.79 1.36
FH1 0.4 0.8 4.1 7.9 4.1 2.1 1.2 50 4.24 1.29
FH2 0 0.8 2.5 2.9 1.2 2.1 1.2 26 4.46 1.53
FH3 0 1.7 1.2 2.1 1.7 2.1 0.4 22 4.27 1.55
FH4 0 0.4 1.7 3.3 5.8 1.2 0 30 4.47 0.97
FH5 0 1.7 0.8 2.1 2.1 0.8 0 18 3.94 1.35
FH6 0 0.4 2.1 4.5 4.1 2.1 1.2 35 4.63 1.24
FH7 0.8 0.8 0 4.1 0.8 0.4 0.4 18 3.83 1.54
FH8 0.8 0.8 1.7 2.9 1.7 1.2 0.4 23 3.96 1.58
FH9 0 0 0 3.7 1.7 0.8 0.4 16 4.69 0.95
FH10 0 0.8 0.8 2.1 2.1 0 0 14 3.93 1.07
Lasted a Lasted a
small part large part
of the Lasted a of the
new moderate new
product part of the product
developm project developm
ent duration ent
project project
Duration duration duration




1) 2 3) 4 (5) (6) @) Sample Mean S.D.
size

DC1 1.7 1.7 4.5 8.3 8.3 5.0 3.3 79 4.47 1.54
DC2 1.7 1.7 4.5 17.8 11.6 7.0 5.0 119 4.56 1.29
DC3 1.2 3.3 4.5 12.4 9.5 7.4 5.8 107 4.61 2.54
DC4 0.8 1.7 5.4 11.6 9.5 5.8 3.3 92 4.52 1.38
DC5 0.4 0 6.6 7.4 5.8 4.5 1.2 63 441 1.27
DC6 2.9 1.7 5.8 11.2 7.9 8.7 6.6 108 4.61 1.67
DC7 2.1 3.3 6.2 18.2 11.6 5.8 4.5 125 4.34 1.45
DC8 0.8 1.7 5.0 11.6 7.0 54 2.5 82 4.43 1.38
DC9 0.4 0.4 4.5 6.6 5.0 3.3 2.1 54 4.50 1.37
DC10 2.1 0.8 3.3 12.4 7.4 3.3 2.9 78 4.36 1.46
DH1 1.7 2.1 4.5 4.5 5.0 2.1 0.8 50 3.90 1.54
DH2 0.8 1.2 2.5 2.1 2.5 0.8 0.8 26 3.92 1.65
DH3 0.4 1.2 2.1 2.5 0.8 1.7 0.4 22 3.95 1.59
DH4 0 1.2 4.1 3.3 2.5 0.8 0.4 30 3.90 1.24
DH5 0.4 1.2 1.2 1.7 1.7 0.8 0.4 18 3.94 1.63
DH6 0 0.8 2.9 5.4 3.3 1.7 0.4 35 4.23 1.17
DH7 1.2 0.8 1.7 2.5 0.8 0 0.4 18 3.33 1.57
DH8 1.2 1.2 1.2 2.9 2.1 0.8 0 23 3.61 1.53
DH9 0.4 0.4 1.2 3.3 0.8 0 0.4 16 3.81 1.33
DH10 0.4 0.4 0.8 3.3 0 0 0 14 3.79 1.31

Table 6.3 Descriptive statistics of reflective construct measures (team member rated)

Construct/item

Response scale (%0)

Scale descriptive
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Neither

Team Strongly agree nor Strongly
improvised disagree disagree agree
adaptation

(1) ) ©) (4) (5) (6) () Mean S.D.
1Al 0.4 0.4 8.7 14.0 21.9 12.8 41.7 5.62 1.42
1A2 0 0.8 7.9 15.7 24.0 16.9 34.7 5.52 1.36
1A3 0 1.7 5.4 16.9 24.8 14.5 36.8 5.55 1.36
1A4 0.4 2.1 8.7 16.5 24.8 17.8 29.8 5.36 1.42
I1A5 0.4 0.8 6.6 15.7 26.9 18.2 31.4 5.48 1.33

Neither

Team Strongly agree nor Strongly
preemptive disagree disagree agree
adaptation

(1) (2) (3) 4) (5) (6) (7 Mean S.D.
PAl 0.4 7.9 7.4 21.9 25.2 18.6 18.6 4.94 1.49
PA2 0.4 4.1 12.8 23.6 27.3 13.2 18.6 4.87 1.43
PA3 0 2.1 12.0 26.4 26.9 16.5 16.1 4.92 1.32
PA4 0 1.7 13.2 21.1 28.1 17.8 18.2 5.02 1.34
PA5 0 3.7 8.3 24.0 29.3 17.4 17.4 5.00 1.33

Table 6.4 Descriptive statistics of reflective construct measures (team leader rated)
Construct/item Response scale (%) Scale descriptive
Neither
Strongly agree nor Strongly

Effectiveness disagree disagree agree
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1) (2) (3) 4) (5) (6) (7) Mean S.D.
TP1 1.8 0.9 3.6 13.4 23.2 25.0 321 5.59 1.36
TP2 0 0 9.8 20.5 28.6 19.6 214 5.22 1.27
TP3 0 1.8 8.0 20.5 23.2 20.5 25.9 5.30 1.36
TP4 0 0 1.8 17.0 375 17.0 26.8 5.50 1.11
TP5 0 0 3.6 17.0 29.5 25.0 25.0 5.51 1.15
TP6 0 2.7 6.3 11.6 29.5 26.8 23.2 541 1.28
TP7 0 0.9 3.6 17.0 25.9 25.0 21.7 5.54 1.21
TP8 1.8 2.7 13.4 21.4 30.4 14.3 16.1 4.83 1.43
TP9 0 0.9 4.5 16.1 31.3 20.5 26.8 5.46 1.22
TP10 0 1.8 8.0 17.9 25.9 21.4 25.0 5.32 1.34

Neither
Strongly agree nor Strongly

Efficiency disagree disagree agree

(1) (2 (3 4) (5) (6) (7) Mean S.D.
TP11 0.9 0.9 4.5 18.8 29.5 22.3 23.2 5.35 1.28
TP12 0 2.7 5.4 18.8 25.0 18.8 29.5 5.40 1.37
TP13 2.7 2.7 5.4 25.9 30.4 17.0 16.1 4.94 1.40
TP14 1.8 0.9 6.3 17.9 26.8 17.0 29.5 5.36 1.43
TP15 0.9 4.5 5.4 17.0 22.3 22.3 21.7 5.33 1.47

Neither

Slack Strongly agree nor Strongly
resources disagree disagree agree

1) (2) (3) 4) (5) (6) (7 Mean S.D.
SLACK1 3.6 2.7 15.2 214 25.9 12.5 18.8 4.76 1.57
SLACK2 7.1 1.8 125 26.8 20.5 13.4 17.9 4.63 1.68
SLACK3 8.0 4.5 6.3 28.6 23.2 13.4 16.1 4.59 1.69
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6.3 Data screening

This study used multivariate techniques. Therefore, it is necessary to examine the data
before conducting further analysis (Hair et al., 2019). Missing data, outliers, normality,
and multicollinearity were checked, and the results are reported in the following

sections respectively.

6.3.1 Missing data

Missing data refer to “valid values on one or more variables are not available for
analysis” (Hair et al., 2019, p.56). Missing values have impacts on both the sample
size and the accuracy of data analysis. Too many missing values can cause uneven
sample size among variables and inadequate sample size for the analysis. Missing
values can also decrease the accuracy of data analysis due to incorrect parameter
estimation, miss-calculated standard errors, and lower statistical power (Hair et al.,

2019).

To avoid unknown values, which are missing values caused by respondents’ non-
response (Hair et al., 2019), the researcher set the questions in the surveys compulsory
to answer on the survey platform. Respondents could only move to the next page after
finishing the current one. Therefore, all collected responses had no missing values. As
this study used multi-informant approach and collected the data measuring
independent and dependent variables from different sources, a usable response should

have responses from 1 team leader and at least 1 team member from the same team.
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Hence, any leader responses without corresponding member responses or any member
responses without matching leader responses were regarded as incomplete responses.
In total, 10 leader responses with no matching member response and 9 member
responses with no matching leader response were identified and removed from the

dataset.

6.3.2 Outliers

Outliers are observations that differ from normal observations and have unique
characteristics (Hair et al., 2019). Outliers can be “good” by adding uniqueness to the
data, however, problematic ones (e.g. error outliers) can distort analysis results by
deviating the traits of the population (Hair et al., 2019). In this respect, outliers were

checked before further analysis.

Firstly, the researcher carefully examined all individual-level responses to detect
responses that had been completed carelessly based on three criteria: the total time
spent, the patterns of the answers and the answers to attention-check questions. Based
on the duration of completion recorded in the survey platform, any responses
completed using less than 5 minutes were marked as rushed responses. Moreover,
responses ignoring two attention check questions were identified as careless responses.
Any responses that have in-line answers (i.e. all questions were rated the same) or
patterned answers (e.g. questions were answered 4 and 7 repeatedly) were marked as

low-quality answers. Based on these criteria, 86 low-quality responses including 64
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team member responses and 22 team leader responses were detected and eliminated

from the dataset.

To further check potential outliers, a statistical method, namely, multivariate detection,
was used because there are more than two variables used in the analysis, and it is
necessary to check the “multidimensional position” of each observation (Hair et al.,
2019, p.89). The Mahalanobis D? value for each team-level observation across 28
reflective items and 3 formative variables was calculated by using IBM SPSS Statistics
27. Mahalanobis D? value shows the distance between each observation and the mean
centre of all observations (Hair et al., 2019). However, it is difficult to interpret the
results with Mahalanobis D? values only. Hair et al. (2019) recommend checking the
significance level of Mahalanobis D? values instead by dividing D? by the degree of
freedom (i.e. the number of variables involved). D?/df values have similar distribution
patterns as t statistics, therefore, cut-offs can be set and used for checking the presence
of outliers. A conservative significance level 0.005 (i.e. D¥/df = 2.70) should be used
based on Hair et al. (2019). Given the relatively small sample size (N = 112), this study
used 2.5 as the conservative threshold suggested by Hair et al. (2019). In other words,
any observations with D?/df values exceeding 2.5 were suspected to be outliers (Hair
et al., 2019). As the highest D?/df value equalled to 2.36, no potential outlier was

identified.
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6.3.3 Normality

Normality is defined as the assessment regarding the difference between the
distribution of a metric variable and the normal distribution (Hair et al., 2019). It is
important to check normality because severe non-normal distribution can lead to
inaccurate calculation of F and t statistics (Hair et al., 2019). There are two types of
normality: univariate and multivariate normality. The former refers to the normal
distribution of a single variable and the later refers to that of multiple variables (Hair
et al., 2019). Since univariate normality can show certain extent of multivariate
normality, which is adequate for multivariate analysis, and multivariate normality is
more difficult to test in practice (Hair et al., 2019), the researcher decided to check
univariate normality for each variable at individual and team levels by using quantile-

quantile (Q-Q) plot suggested by Howell (2012). No significant deviation was detected.

The Q-Q plots for the team-level composite variables used in the analysis were also
checked, and the results are presented in Appendix 3. All variables showed liner
distribution patterns with no severe deviation. Challenge stress intensity and hindrance
stress intensity had slightly more deviations for two reasons. Firstly, these variables
are formative indices which were computed by summing up the ratings. In this regard,
they use different scales instead of seven-point Likert scales, and differences were
expected. Based on these results, it was concluded that the distribution of the data is

acceptable.
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6.3.4 Multicollinearity

Multicollinearity is a statitical issue in multivariate analysis which occurs when high
correlations are presented between two or more independent variables (Daoud, 2017).
It is “a form of implicit wieghting” that cannot be directly investigated (Hair et al.,
2019, p.211). Multicollinearity can distort multiple regression models by reducing the
variance of the dependent variable explained by the predictors and increasing standard

errors, which can lead to incorrect results and false interpretations (Hair et al., 2019).

To check if multicollinearity was a concern for this study, the reseracher first checked
the correlations between all pairs of variables (Table 6.10). All correlations are below
the conservative cut-off 0.80, indicating no presence of harmful collinearity (Hair et
al., 2019). The highest correlation was r = 0.71 between effectiveness and efficiency,
which are two dimensions measuring NPD team performane. The correlations
between the independent variables are r = 0.08 (CSI-HSI), r = 0.45 (CSI-CHRO) and
r = 0.24 (HSI-CHRO) respectively. The variance inflation factor (VIF) values
computed in the regression analysis were also checked. According to Hair et al. (2019),
high VIF values can indicate multicollinearity problem among independent variables.
Based on the regression results presented in Table 6.14, 6.15, 6.16 and 6.17, all VIF
values are below the cut-off 4 with the highest VIF equals to 2.08 (Table 6.16: Model

3). These results further confirmed that multicollinearity is not a concern in this study.
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6.4 Non-response bias

Non-response bias is a methodological issue takes place when significant differences
occur between respondents who have participated in the study and who did not (Hill
et al., 1997). It can have negative impacts on the reliability of the data and the

generalisation of the results (Felten et al., 2010).

To examine if non-response bias was present, this study followed Heide et al.’s (2014)
approach, which was to compare the mean differences between 112 responding teams
and 239 non-responding teams in terms of their company demographics (i.e. industry
and firm size). 0.05 was set as the significance level. Levene’s tests for equality of
variances showed insignificant results, suggesting equal variances between responders
and non-responders. The results of t tests showed insignificant p-values of 0.245 with
349 degrees of freedom for industry, and 0.434 with 349 degrees of freedom for firm

size, indicating no sign of non-response bias in the data.

Given that some respondents only completed the survey after sending the reminder,
late response bias was checked. Following Armstrong and Overton’s (1977) approach,
the means of the early wave of responses and the late wave of responses were
compared across key variables, main control variables and three demographic
variables (i.e. age, sex, and degree). Challenge stress intensity, hindrance stress
intensity, team improvised adaptation, team preemptive adaptation, team tenure, team
size and member demographic variables were tested at the individual level since this

part of data were collected from team members (N = 242). The means of effectiveness,
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efficiency, slack resources, industry, leader company tenure, firm size, firm age, Covid
and leader demographic variables were compared at the team level because team
leaders provided the data (N = 112). Member and leader datasets were split into two
groups, the early wave, and the late wave. Responses collected after the initial contact
were labelled as the early wave, and responses collected after sending the reminder
were labelled as the late wave. The t tests showed insignificant results, suggesting no
significant differences between the early and the late waves of responses. The concern

for late-response bias was alleviated.

6.5 Formative constructs

In this study, three formative constructs were operationalised as formative indices and
computed using five formative dimensions, namely, the presence of the stressor,
challenge appraisal, hindrance appraisal, frequency, and duration. Computation was
done in Microsoft Excel. As team-level challenge stress intensity, hindrance stress
intensity and stress chronicity were captured by using the group means of individual-

level scores, it is important to operationalise these constructs at the individual level.

Individual challenge stress intensity is defined as the degree of the challenge appraisals
evoked by the salient challenge stressors one has experienced during project
development, which is perceived to have the potential to promote personal gain and
growth (cf. LePine et al., 2005). Based on this definition, individual challenge stress
intensity was operationalised by summing up the challenge appraisal ratings of all

challenge stressor(s) experienced by each individual (Equation 6.1 (1)). For instance,
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if one respondent had experienced two challenge stressors, C1 and C2, and rated 4 and
5 for challenge appraisals respectively, the challenge stress intensity for this

respondent is computed 9.

Individual hindrance stress intensity refers to the degree of the hindrance appraisals
evoked by the salient hindrance stressors one has experienced during project
development, which is viewed to hinder personal growth and gain (cf. LePine et al.,
2005). Therefore, it was operationalised by summing up the hindrance appraisal
ratings of all hindrance stressor(s) experienced by each individual (Equation 6.1 (2)).
The classification of challenge and hindrance stressors in this study was based on
LePine et al.’s (2016) integrated challenge-hindrance stressor list, which includes 10
challenge stressors (e.g. workload, time pressure) and 10 hindrance stressors (e.g.

administrative hassles, role ambiguity). The full list is presented in Table 5.3.

Equation 6.1 Individual stress intensities

(1) €SI = X2, pl; * CA;

(2) HSI = Y72, p2; » HA;

Where:

CSI = individual challenge stress intensity
HSI = individual hindrance stress intensity
CAi = the challenge appraisal of the ith challenge stressor

HAi = the hindrance appraisal of the ith hindrance stressor



199

P1i = the presence of the ith challenge stressor
P2i = the presence of the ith hindrance stressor
n1 = the total number of challenge stressors experienced (maximum 10)

n2 = the total number of hindrance stressors experienced (maximum 10)

Individual stress chronicity refers to the degree of the event chronicity (i.e. frequency
and duration) of the challenge and hindrance stressors one experienced during project
development weighted by the challenge and hindrance intensities of theses stressors.
Based on this definition, individual stress chronicity was operationalised as the degree
of the frequency and duration of the challenge and hindrance stressors each member
experienced weighted by the challenge and hindrance appraisals of these stressors
(Equation 6.2). The reason of using challenge and hindrance intensities weighted
scores is because chronicity and intensity usually take place together, and are often
interchangeable (Bloch et al., 2004). For example, if two individuals have experienced
equivalent high degrees of frequency and duration of a specific stressor but one has
experienced a higher level of stress intensity, this person is more likely to be impacted
by the sustained stressful feelings evoked by this specific stressor comparing with the
other individual who has only experienced a low level of intensity (Bloch et al., 2004).

To prevent this issue, the intensity weighted scores were used.

As shown in Equation 6.2, the mean of the frequency and the duration of each
experienced stressor (i.e. challenge and/or hindrance stressors) was first calculated.

Based on the literature review (Table 1.3), frequency and duration of stressors are two
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parallel temporal dimensions in differentiating acute and chronic stressors. These two
dimensions also forms event chronicity (cf. Bloch et al., 2004), which is the key
component of stress chronicity. Therefore, it is important to include both dimensions
in the operationalisation of stress chronicity, specifically, by calculating the mean of
frequency and duration. This mean was then multiplied by the challenge and the
hindrance appraisals of each experienced stressor (i.e. challenge or hindrance stressor),
representing the stress chronicity for each experienced stressor weighted by its stress
intensity. After doing so for all stressor(s) (i.e. challenge and/or hindrance stressors)
each individual selected, the sum of the stress chronicity of all experienced stressor(s)
was calculated. The last step was to standardise each individual’s stress chronicity by

dividing the sum by the total number of stressors each has experienced.

Equation 6.2 Individual stress chronicity

CA; HA; F;,+ D;
fe1pi * 71* 71*(12 Y

n
i=1Pi

CHRO =

Where:

CHRO = individual stress chronicity

pi = the presence of the ith stressor

CAi = the challenge appraisal of the ith experienced stressor
HAi = the hindrance appraisal of the ith experienced stressor
Fi = the frequency of the ith experienced stressor

Di = the duration of the ith experienced stressor
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n = the total number of stressors experienced (maximum 20)

The descriptive statistics of the formative variables are presented in Table 6.5. The
minimum values for CSI and HSI were both 0 because some individuals only
experienced one type of stressors (i.e. either challenge or hindrance stressors). The
highest values for individual-level CSI and HSI are 63 and 48 respectively. CSl had a
higher mean (16.70) and standard deviation (12.18) comparing with HSI (4.60) and
7.42). As displayed in the correlation table (Table 6.10), the correlations between
stress chronicity and challenge/hindrance stress intensities are below 0.80 (r = 0.45; r
= 0.24), indicating that there is independence between stress chronicity and stress

intensities.

Table 6.5 Descriptive statistics of formative constructs (individual level)

Construct Minimum Maximum Mean Std. Deviation
CsSl 0.00 63.00 16.70 12.18
HSI 0.00 48.00 4.60 7.42
CHRO 0.03 6.25 1.56 0.96

6.6 Data aggregation

To conduct team-level analysis, constructs measured at the individual level were
aggregated to the team level by averaging members’ ratings for each team (i.e. group
mean) in SPSS Statistics 27, which is in line with previous team-level research (e.g.
Pirola-Merlo and Mann, 2004). However, justifications were needed before

aggregating lower-level data to a higher level (Woehr et al., 2015). The commonly



202

used methods are assessing the interrater agreement (IRA) and the interrater reliability

(IRR) of the individual-level data (LeBreton and Senter, 2008).

IRR refers to the internal consistency between multiple raters, and IRA shows if the
ratings from multiple raters are similar and interchangeable (LeBreton and Senter,
2008). In this study, rwe and ICC values (i.e. ICC(1) and ICC(2)) for all team member
rated variables (i.e. CSlI, HSI, CHRO, IA and PA) were calculated for assessing IRA
and IRR respectively, which are the most used techniques in the multilevel studies
(Bliese, 2000; LeBreton and Senter, 2008). The results are reported in the following

subsections.

6.6.1 Interrater agreement

Rwe is commonly used for testing the agreement between multiple raters in each target
(e.g. team). In this study, rwe indices were calculated for teams with two or more raters
(N =97) by following Lindell et al.’s (1999) approach (Equation 6.3). It is unnecessary
to include single-member teams in this procedure as these team members were
selected because they have sufficient knowledge and experience to represent the entire

team (Slotegraaf and Atuahene-Gima, 2011).

Equation 6.3 Interrater agreement

Sk

(1) rwe =1 -3z

mpv/m
k[M(H+L)-M?-HxL|

2 _
(2) Sx = D)

_ k[M(H+L)-M2—HxL]

2
(3) Smpv/m - (k—1)
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= [

k

Where:

S%x = the observed variance of variable X rated by k number of raters

S%mpum = the maximum possible variance based on the scale and the number of
observations

k = the number of observed ratings

M = the mean rating under the maximum variance

H = the highest rating on the scale

L = the lowest rating on the scale

The results showed that most teams had rwe indices above 0.70, which indicates high
interrater agreement among team members (Schippers et al., 2013). Specifically, 96%
of the teams had a high interrater agreement on CSI, 97% had a high interrater
agreement on HSI, 99% had a high interrater agreement on CHRO, 98% had a high
interrater agreement on 1A, and 98% had high interrater agreement on PA. The mean
rwe values of all targeted variables are above the cut-off 0.70 (CSI = 0.95, HSI = 0.97,
CHRO = 0.96, IA = 0.96 and PA = 0.95), suggesting a high level of within-group
agreement among team members in terms of the aggregation variables. Although a
couple of teams had rwc values below 0.70, the analysis excluding these teams showed
the same pattern of results as the analysis with these teams. Therefore, all teams were
retained, which is in line with previous team-level studies (e.g. Rapp et al., 2014,

Santos et al., 2016b).
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6.6.2 Interclass correlation coefficients

To further justify the data aggregation, the interclass coefficients, namely, ICC(1) and
ICC(2), were calculated for the member-rated constructs. ICC(1) addresses the
proportion of variances that are explained based on team membership (Bliese, 2000).
ICC(2) shows the group mean reliability, which can be calculated based on ICC(1)
and the average group size (Bliese, 2000). Following Bliese’s (2000) approach, the
researcher conducted a one-way ANOVA with the target variables (i.e. CSI. HSI,
CHRO, IA and PA) at the individual level as the dependent variables and the team
membership variable as the independent variable. The ICC scores were then computed

based on Bliese’s (2000, p.355) formulae (Equation 6.4).

Equation 6.4 Interclass correlation coefficients

MSB-MSW
(1) 1cc) = MSB+(k—1)*MSW
MSB—MSW
(2) 1CC(2) = —=—
Where:

MSB = the between-group mean square
MSW = the within-group mean square

k = the average group size

The interclass correlation coefficients of the target constructs are challenge stress

intensity: 1ICC(1) = 0.32, ICC(2) = 0.51, F(111, 130) = 2.03, p < 0.001; hindrance
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stress intensity: ICC(1) = 0.28, ICC(2) = 0.45, F(111, 130) = 1.82, p < 0.01; stress
chronicity: ICC(1) = 0.25, ICC(2) = 0.42, F(111, 130) = 1.72, p < 0.01; team
improvised adaptation: ICC(1) = 0.50, ICC(2) = 0.68, F(111, 130) = 3.15, p < 0.001;
team preemptive adaptation: ICC(1) = 0.32, ICC(2) = 0.51, F(111, 130) = 2.03, p <
0.001. These results support the data aggregation given that all ICC(1) scores were
above the cut-off 0.05 (Bliese, 2000), suggesting that sufficient construct variances
were explained by the team membership, F tests were significant (Hair et al., 2019),
and the ICC (2) value of each construct was all greater than its ICC(1) value (Santos

et al., 2016b).

To summarise, the results of IRR and IRA assessments indicate that all variables have
high within-group agreement and significant between-group variances, which support
the data aggregation. In the next step, the team means of member-rated variables were
computed for each team. The sample size of member-rated constructs was changed

from 242 (individuals) to 112 (teams), which is in line with team leader sample size.

6.7 Reflective constructs

6.7.1 Reliability test

Reliability is “the degree of consistency between multiple measurements of a
construct”, which is usually assessed by conducting Cronbach’s alpha test (Hair et al.,
2019, p.161). Based on the results presented in Table 6.6, the Cronbach’s alpha values

for all constructs are above the cut-off 0.80, indicating high reliability of the
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measurement scales (Hair et al., 2019). The Cronbach’s alpha if item deleted values
show that Cronbach’s alpha would not be considerably improved by deleting the items.

To summarise, all constructs achieved satisfactory reliability.

Table 6.6 Cronbach’s alpha

Construct Items Cronbach’s Cronbach’s
alpha alpha if item

deleted
Team improvised adaptation 1ALl 0.962 .954
(1A) 1A2 951
IA3 .955
IA4 957
IAS 946
Team preemptive adaptation PA1l 0.921 921
(PA) PA2 .893
PA3 .892
PA4 .894
PAS5 913
Slack resources (SLACK) SLACK1 0.838 .801
SLACK2 .670
SLACK3 .842

Effectiveness (EFFECT) TP1 0.941 0.936
TP2 0.933

TP3 0.933

TP4 0.934

TPS 0.934

TP6 0.932

TP7 0.933

TP8 0.944

TP9 0.931
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TPLO 0.934
Efficiency (EFFICI) TP11 0.867 0.842
TP12 0.829
TP13 0.864
TP14 0.825
TP15 0.834

6.7.2 Measure purification

This study employed multivariate technique, namely, reflective constructs were
measured by multiple items. It is vital to use appropriate measurement items because
problematic ones can increase the measurement error, which adds noise into the
analysis (Hair et al., 2019). Therefore, the researcher carried out both exploratory
factor analysis (EFA) and confirmatory factor analysis (CFA) to purify and validate

measurement items for all reflective constructs.

6.7.2.1 Exploratory factor analysis (EFA)

EFA is “an interdependence technique whose primary purpose is to define the
underlying structure among the variables in the analysis” (Hair et al., 2019, p.124).
The data structure generated by grouping intercorrelated items in EFA can give helpful
guidance to researchers regarding data reduction and purification (Hair et al., 2019).
In this regard, the researcher conducted EFA with 28 items measuring five reflective
constructs (i.e. 1A, PA, SLACK, EFFECT and EFFICI) in IBM SPSS Statistics 27.
The extraction method and rotation method were Principal Components and Promax

with Kaiser Normalisation respectively.
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The EFA outputs showed that five factors were extracted (Figure 6.1), which are in
line with the theory. These five factors explained 75.70% of the cumulative variance.
The results of Kaiser-Meyer-Olkin measure of sampling adequacy (KMO) and
Barlett’s test were then checked to ensure there were adequate sample and
intercorrelation for conducting EFA. In this study, KMO equalled to 0.89, which was
above the cut-off 0.50, and the Bartlett’s test of sphericity was significant (3?(351) =
2728.917, p < 0.001), indicating the appropriation of conducting EFA (Hair et al.,
2019). The researcher also checked the communality table to ensure all items were
explained sufficiently by the factor solution. Any items with a communality below
0.50 can be considered as problematic ones (Hair et al., 2019). No such item was

detected.

Each factor loading was then checked for identifying any problematic items such as
insignificant or cross-loading items. Awang et al. (2015) suggested that items with a
factor loading above 0.60 can be considered statistically significant for established
scales. Following this criterion, one insignificant item was detected and removed (item
TP11). As shown in Table 6.7, each item has single significant loading, suggesting no
significant cross loading, and all items significantly loaded on the theorised factors,

suggesting good construct validity (Hair et al., 2019).

Figure 6.1 Scree plot
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Table 6.7 EFA factor loadings
Construct Items Component
1 2 3 4 6
Team 1Al 0.921
improvised 1A2 0.911
adaptation IA3 0.915
1A4 0.868
IA5 0.885
Team PAl 0.786
preemptive PA2 0.912
adaptation PA3 0.907
PA4 0.724
PA5 0.830
Effectiveness TP1 0.832
TP2 0.885
TP3 0.669
TP4 0.806
TP5 0.639
TP6 0.928
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TP7 0.805
TP8 0.605
TP9 0.875
TP10 0.659
Efficiency TP12 0.606
TP13 0.864
TP14 0.813
TP15 0.741
Slack resources ~ SLACK1 0.750
SLACK2 0.907
SLACK3 0.837

Note 1: Extraction Method: Principal Component Analysis.

Note 2: Rotation Method: Promax with Kaiser Normalization.

Note 3: Rotation converged in 7 iterations.

6.7.2.2 Confirmatory factor analysis (CFA)

Confirmatory factor analysis (CFA) is used for testing how well the measurement
model fits the data (Hair et al., 2019). Unlike EFA, the factors derived in CFA are
based on the theory instead of statistics. CFA can be conducted when factors and items
under each factor are known by the researcher (Hair et al., 2019). In this study, CFA
with 27 items measuring five reflective constructs was carried out for two purposes.
Firstly, the researcher intended to check the factor loadings of measurement items and
the model fit of the measurement model to ensure all items were appropriate for
measuring the targeted constructs. The second purpose was to check the discriminant
validity and the convergent validity of each reflective construct. Mplus 8 software was
used for conducting CFA with Maximum Likelihood with Robust Standard Errors

(MLR) as the estimator on the full sample size (N = 112).
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The researcher first checked the factor loading of each Item. According to Awang et
al. (2015), established scales should have factor loadings above 0.60. One item was
detected and removed based on this criterion with a factor loading equals to 0.595
(TP8). As shown in Table 6.8, the remain items had significant loadings above 0.6

with the lowest loading equals to 0.622 (TP13).

In the next step, the model fit indices were checked. According to Hair et al. (2019),
the conventional criteria for an acceptable model fit are: (1) the »? value is insignificant;
(2) Comparative Fit Index (CFI) is greater than 0.90; Tucker Lewis Index (TLI)
approaches 1; Root Mean Square Error of Approximation (RMSEA) value should be
smaller than 0.08; (3) Standardized Root Mean Residual (SRMR) should be below
0.10. The model fit indices of the measurement model in this study are: 3?(284) =
442.565, p < 0.001; RMSEA =0.071; CFI = 0.921, TLI = 0.910; SRMR = 0.058. The
results of this study satisfied the criteria apart from Chi-square. Nevertheless, it is
common to have significant Chi-square values in studies that have a big sample size
or many indicators (Hair et al., 2019). An alternative way is to check the 42 to df ratio
which is calculated by dividing #? by its degree of freedom. The y?/df ratio of this
study equals to 1.558, which is below the cut-off value 3 (Hoe, 2008). To summarise,
the model fit indices of this study suggested a good fit of the measurement model to

the data.

The dependent variable NPD team performance is a second-order construct measured

by two dimensions (i.e. effectiveness and efficiency). To verify this construct structure,
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a one factor first-order measurement model and a two factor second-order
measurement model were tested using CFA. The results showed that the second-order
model fit the data better with the model fit indices: 4?(57) = 59.811, p = 0.374; RMSEA
=0.021; CFI = 0.995, TLI = 0.994; SRMR = 0.047. The one factor first-order model
had a worse fit as »?(58) = 93.914, p = 0.002; RMSEA = 0.074; CFI = 0.940, TLI =
0.919; SRMR = 0.070. These results indicate that NPD team performance should be
treated as a second-order construct measured by two dimensions (i.e. effectiveness and
efficiency) instead of a single dimension. The standardised factor loadings of the two

dimensions are presented in Table 6.8.

Table 6.8 CFA factor loadings

1t order CFA
Construct Items Standardised  z-statistics
loadings A2

Team improvised IALl .923 17.104

adaptation (1A) IA2 .930 17.529
IA3 871 13.847
I1A4 .864 13.318
A5 963 18.004

Team preemptive PAl .693 8.621

adaptation (PA) PA2 812 9.676
PA3 914 12.101
PA4 942 13.596
PAS .7168 7.566

Effectiveness (EFFECT) TP1 754 9.051
TP2 .7186 11.887

TP3 .808 11.487
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TP4 .795 11.238
TPS .813 10.541
TP6 .833 11.437
TP7 .832 12.389
TP9 .842 13.512
TP10 .824 11.066
Efficiency (EFFICI) TP12 784 8.406
TP13 .622 6.548
TP14 .808 9.756
TP15 .801 10.331
Slack resources SLACK1 77 7.326
(SLACK) SLACK?2 937 14.677
SLACK3 701 6.474
2"d order CFA
Reflective construct Items Standardised z-statistic
loadings AP
NPD team performance EFFECT 841 10.149
EFFICI .869 10.149

aEstimated by freeing all factor loadings and fixing the factor variance to 1.
b Estimated by fixing loadings equal.

All parameters are significant at 95 percent confidence level.

6.7.3 Construct validity

Construct validity addresses the accuracy of the measurement model (Hair et al., 2019).
Two criteria are commonly used for assessing construct validity, which are the
convergent validity and the discriminant validity. Convergent validity shows the
proportion of the shared variance among indicators measuring each construct, and
discriminant validity addresses if constructs are distinct from each other (Hair et al.,

2019). Convergent validity and discriminant validity can be assessed based on the
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average variance extracted (AVE) and the composite reliability (CR) values (Hair et
al., 2019). According to Hair et al. (2019), a construct having an AVE exceeding 0.50
and a CR exceeding 0.70 can be regarded achieving acceptable convergent validity.
The AVE and CR for each construct were calculated based on Hair et al.’s (2019,

p.676) formulae:

Equation 6.5 AVE and CR

_ I Lf
(1) AVE = Zi=
(2) CR = —Zizikd”

(Z?=1 Li)z +(Z?=1 ei)

Where:

Li = the standardized factor loading of the ith indicator
n = the number of indicators

ej = the error variance of the latent variable

As shows in Table 6.9, the AVE values are all above the 0.5 threshold with the lowest
equals to 0.57 (Efficiency), indicating more than 50% of construct variance were
explained by the indicators instead of the error (Hair et al., 2019). The CR values all
exceed the cut-off 0.70, suggesting high internal consistency among the indicators of
each construct. Cronbach’s alpha tests were reconducted to check the reliability of the
measurement scales after the purification procedures. As shown in Table 6.9, the new
Cronbach’s alpha coefficients are all above 0.70. To summarise, all reflective

constructs have achieved acceptable convergent validity and reliability.
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Table 6.9 AVE, CR, and new Cronbach’s alpha

Construct AVE CR Cronbach’s alpha
Team improvised adaptation 0.82 0.96 0.96
Team preemptive adaptation 0.69 0.92 0.92
Slack resources 0.66 0.85 0.84
Effectiveness 0.66 0.94 0.94
Efficiency 0.57 0.84 0.84

Following Hair et al. (2019), the discriminant validity was assessed by comparing the
correlation of each pair of reflective constructs with their square roots of AVEs. The
square root of AVE needs to be bigger than the correlation to support discriminant
validity. The means, the standard deviations, and the correlations of the variables used

in the analysis are presented in Table 6.10.

The results show that the correlation of each pair of reflective constructs is smaller
than their square roots of AVEs, indicating that all reflective constructs have achieved
acceptable discriminant validity. Effectiveness and efficiency both had significant
positive correlations with team improvised adaptation (r =0.58, p <0.01, and r = 0.38,
p <0.01), team preemptive adaptation (r =0.46, p<0.01, and r =0.37, p <0.01), slack
resources (r = 0.47, p < 0.01, and r = 0.25, p < 0.05). Effectiveness is positively
correlated with challenge stress intensity (r = 0.22, p < 0.05). In terms of control
variables, effectiveness had significant positive correlations with team tenure (r = 0.34,
p <0.01), leader company tenure (r = 0.25, p < 0.05) and firm age (r = 0.20, p < 0.05).
Efficiency was positively correlated with leader company tenure only (r = 0.27, p <

0.01).



Table 6.10 Correlation table

Construct 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1. Challenge stress -

intensity

2. Hindrance stress 0.08 -

intensity

3. Stress chronicity 0.45**  0.24* -

4. Improvised 0.32**  -0.09 -0.02 0.91

adaptation

5. Preemptive 0.06 0.04 -0.07 0.69** 0.83

adaptation

6. Slack resources -0.20* 0.02 -0.11 0.19* 0.30** 081

7. Effectiveness 0.22* -0.06 -0.01 058* 046** 047** 081

8. Efficiency 0.09 -0.11 -0.06 0.38** 0.37** 0.25* 0.71** 0.75

9. Team tenure 0.09 0.21* 014 0.10 0.00 0.16 0.34** 0.18 -

10. Team size 0.06 0.06 0.02 0.12 0.15 0.04 0.14 0.17 0.17 -

11. Firm size 0.08 -0.03 0.002 0.23* 0.07 0.05 0.13 0.15 0.08 0.04 -

12. Leader company -0.002 0.07 0.04 0.16 0.18 0.15 0.25* 0.27** 0.28** 0.23* 0.10 -

tenure
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13. Firm age -0.02 0.02 -0.03 0.17 -0.02 0.01 0.20* 0.15 0.31** -0.02 0.41** 0.39** -

14. Covid -0.26** 007 -0.17 -010 0.04 017 -006 0.03 -0.16  0.07 0.04 -006 -0.11 -

15. Number of team -0.13 -0.06 -0.15 0.13 0.17 0.12 0.09 0.07 0.004 0.05 0.09 0.08 0.02 -0.05 -
respondents

Mean 17.30 4.77 161 5.44 4.88 4.66 5.43 5.26 3.06 11.63 5.83 8.56 27.16 1.82 2.16
S.D. 10.79 6.32 0.77 1.09 1.02 1.43 1.05 1.17 2.83 16.25 2.18 6.53 25.78 0.59 0.94
Note:

N = 112. The square roots of AVEs are marked as bold and presented on the diagonal. S.D. = standard deviation.

** Correlation is significant at the 0.01 level (2-tailed). * Correlation is significant at the 0.05 level (2-tailed).
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6.8 Common method bias

According to Hair et al. (2019, p.742), common method bias (CMB) occurs when:

The covariance among measured items is influence by the fact that some or
all of the responses are collected with the same type of scale... instead of

the content of the scale items.

CMB commonly takes place in self-reported studies that use common scales such
as the Likert scale (MacKenzie and Podsakoff, 2012; Hair et al., 2019). CMB can
bring systematic and random error to the analysis, which leads to biased construct

reliability, validity, and model estimation (MacKenzie and Podsakoff, 2012).

To control for CMB, the researcher used three procedural remedies in the design
phase and the data collection phase. Firstly, the scales for measuring the main
constructs were all adapted from leading journals (e.g. Academy of Management
Journal, Journal of Business Research and Organization science), which showed
good reliability and validity in the previous studies. All questions were clearly
explained to the respondents in the questionnaire, and the definitions of theoretical
terms were provided. For instance, the definitions of challenge stressors and
hindrance stressors were provided in the prompting sentences. Pre-tests were also
conducted to check the face validity and the reliability of measurement scales, and
results were ideal. Secondly, the researcher encouraged the respondents to give

honest answers by informing them that there was no right or wrong answer to the



219

questions, and the responses would be kept safely and anonymously. Lastly, the
researcher collected data from more than one source, which prevented respondents
from answering the questionnaire in a biased manner. As discussed in the previous
chapter, the data for the dependent variable were collected from team leaders, and

the data for independent variables were collected from team members.

At the data analysis phase, two post hoc statistical techniques were used to check
CMB. Firstly, the researcher used the common latent factor technique to check if
CMB had a severe impact on the reflective measurement model. In CFA, a
common latent factor (CLF) was created by loading all reflective indicators to it.
Its factor variance (c?) was set to 1. The covariances between CLF and other latent
variables were fixed zero, and the factor loadings were constrained equal. The
squared unstandardised factor loading of the indicators represents the common
variance shared by all indicators (Eichhorn, 2014). The CFA outputs showed that
the equivalent unstandardised factor loading was 0.375. The common variance was
therefore calculated: 0.375% = 0.14. It was much smaller than the cut-off 0.50,
suggesting that CMB was not a big concern (Eichhorn, 2014). To detect if any
indicator might have been impacted by CMB, the standardised factor loadings with
and without CLF of each indicator in the measurement model were compared. The
researcher calculated delta values by subtracting the standardised factor loading
with CLF from the standardised factor loading without CLF for each indicator.
The common method effect cut-off was set 0.20 (Chin et al., 2012). In other words,

if a delta value is greater than 0.20, the corresponding indicator is suspected to be
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influenced by CMB (Chin et al., 2012). No such indicator was detected as the

highest delta value equals to 0.081, supporting that CMB does not affect this study.

The second technique used for checking CMB was the correlational marker
variable approach. Following Lindell and Whitney (2001) and Malhotra et al.
(2006), the researcher identified the second-smallest positive correlation r = 0.01
(between slack resources and company age) in the correlation matrix as a
conservative estimate of the marker variable. The CMV-adjusted correlations for
all constructs were computed by partialling out the marker variable based on the

formulae proposed by Lindell and Whitney (2001, p.116) (Equation 6.6).

Equation 6.6 CMV-adjusted correlation and t-statistic

ryi—7
(1) rvim = :l_—r:

_ TYyi-M

(2) tay_, =
N3 /(1—r3i_M)/(N—3)

Where:

rvi.m = the CMV-adjusted correlation

rvi= the original correlation suspected to be affected by CMB
rs = the marker variable

ta2N-3 = the t statistic of the adjusted correlation

N = the sample size
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Table 6.11 displays the original and the adjusted correlations. The results show
that the significant correlations between the predictor variables and the dependent
variables remained significant after partialling out the marker variable, and the
differences between the original and the adjusted correlations were smaller than
0.10, which further support that this study is not affected by CMB (Lindell and

Whitney, 2001; Malhotra et al., 2006).



Table 6.11 Original correlations and the CMV-adjusted correlations

Construct 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15
1. Challenge stress 1 0.07 044** 0.31** 0.05 -0.21* 0.21* 0.08 0.08 0.05 0.07 -0.01  -0.03 -0.27** -0.14
intensity

2. Hindrance 0.08 1 0.23*  -0.10 0.03 0.01 -0.07  -0.12  0.20* 0.05 -0.04 0.06 0.01 0.06 -0.07
stress intensity

3. Stress 0.45**  0.24* 1 -0.03 -0.08 -0.12  -0.02  -0.07 0.13 0.01 -0.01 0.03 -0.04 -0.18 -0.16
chronicity

4. Improvised 0.32** -0.09 -0.02 1 0.69** 0.18  0.58** 0.37** 0.09 0.11 0.22* 0.15 0.16 -0.11 0.12
adaptation

5. Preemptive 0.06 0.04 -0.07  0.69** 1 0.29** 0.45** 0.36** -0.01 0.14 0.06 0.17 -0.03 0.03 0.16
adaptation

6. Slack resources -0.20* 0.02 -0.11 0.19*  0.30** 1 0.46**  0.24* 0.15 0.03 0.04 0.14 0.00 0.16 0.11
7. Effectiveness 0.22* -0.06 -0.01  0.58** 0.46** 0.47** 1 0.71** 0.33** 0.13 0.12 0.24*  0.19* -0.07 0.08
8. Efficiency 0.09 -0.11  -0.06 0.38** 0.37** 0.25* 0.71** 1 0.17 0.16 0.14 0.26** 0.14 0.02 0.06
9. Team tenure 0.09 0.21* 0.14 0.10 0.00 016  0.34** 0.18 1 0.16 0.07 0.27** 0.30** -0.17 -0.01
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10. Team size 0.06 0.06 0.02 0.12 0.15 0.04 0.14 0.17 0.17 1 0.03 0.22* -0.03 0.06 0.04
11. Firm size 0.08 -0.03 0.002 0.23* 0.07 0.05 0.13 0.15 0.08 0.04 1 0.09 0.40** 0.03 0.08
12. Leader -0.002 0.07 0.04 0.16 0.18 0.15 0.25* 0.27** 0.28** 0.23* 0.10 1 0.38**  -0.07 0.07
company tenure

13. Firm age -0.02 0.02 -0.03 0.17 -0.02 0.01 0.20* 0.15 0.31** -0.02 041** 0.39** 1 -0.12 0.01
14. Covid -0.26** 0.07 -0.17 -0.10 0.04 0.17 -0.06 0.03 -0.16 0.07 0.04 -0.06 -0.11 1 -0.06
15. Number of -0.13 -0.06 -0.15 0.13 0.17 0.12 0.09 0.07 0.004 0.05 0.09 0.08 0.02 -0.05 1

team respondents

Notes:

The original correlations are presented under the diagonal and the CMV-adjusted correlations are presented above.

**Correlation is significant at the 0.01 level (2-tailed). *Correlation is significant at the 0.05 level (2-tailed).
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6.9 Stress typology

As discussed in section 3.2 and 3.3, stressors can be categorised based on four
dimensions, which are the challenge, the hindrance, the acute and the chronic
dimensions. A temporal challenge-hindrance stress typology was therefore developed
and proposed in this study by integrating these dimensions (Figure 6.2). To investigate
if different stress types have distinct effects on the dependent variables, a three-way
ANOVA was carried out in IBM SPSS Statistics 27 to compare the effects of challenge
stress intensity, hindrance stress intensity, stress chronicity and their interactions on
the dependent variables (i.e. team improvised adaptation, team preemptive adaptation,
NPD team performance). The data of these three variables were split into high and low
groups based on their medians, and three corresponding dummy variables were created
(e.g. challenge stress intensity values below the median were coded 0 = “low challenge
stress intensity”” and challenge stress intensity values above the median were coded 1

= “high challenge stress intensity”).
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Figure 6.2 Stress typology conceptualisation

High chronicity
Chronic challenge Chronic hindrance
stress intensity stress intensity
Median
Acute challenge Acute hindrance
stress intensity stress intensity
Low chronicity

High challenge stress Median High hindrance stress
intensity intensity

Levene’s tests showed that the variances of the groups were not equal regarding team
improvised adaptation and NPD team performance (F(7, 104) = 4.27, p <0.001); F(7,
104) = 4.27, p < 0.05). However, the variances of the groups were equal for team

preemptive adaptation (F(7, 104) = 0.99, p > 0.05).

As displayed in Table 6.12, the effects of challenge stress intensity (F(1, 104) = 11.99,
p < 0.01) and hindrance stress intensity (F(1, 104) = 4.13, p < 0.05) on team
improvised adaptation were statistically significant. The effect size of challenge stress
intensity was 0.10 and hindrance stress intensity has an effect size of 0.04, indicating
that 10% of the variance of team improvised adaptation was explained by challenge
stress intensity and 4% was explained by hindrance stress intensity. The interaction of
challenge stress intensity and stress chronicity was significant (F(1, 104) = 4.19, p <

0.05) with an effect size of 0.04. No significant effects of the fixed factors on team
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preemptive adaptation were found. When NPD team performance was the dependent
variable, both challenge stress intensity and hindrance stress intensity showed
significant effects (F(1, 104) = 5.23, p < 0.05; F(1, 104) = 5.50, p < 0.05) with an

effect size equals to 0.05. No significant interactive effects were found.

To interpret how these factors impact the dependent variables, the estimated marginal
means were computed, which are presented in Table 6.13. Based on the typology
conceptualisation (Figure 6.2), the four types of stress are categorised based on
high/low stress chronicity and high challenge and hindrance stress intensities. Hence,
the means of the dependent variables when stress chronicity at high/low levels and
stress intensities at a high level are mostly interested. When CSI was high and CHRO
was low (i.e. acute challenge stress intensity), the mean of team improvised adaptation
was 6.10. This mean became smaller when CHRO was high (i.e. chronic challenge
stress intensity, Muchro = 5.61). The same pattern was found for team preemptive
adaptation an NPD team performance (PA: MLcHro = 5.25, MHcHro = 4.85; NPD team
performance: MicHro = 5.67, MucHro = 5.43). In terms of acute and chronic hindrance
stress intensity, the means of the dependent variables were higher when stress
chronicity was at a high level (IA: Micrro = 5.06, MucHro = 5.40; PA: MLcHro = 4.79,
MucHro = 4.83; NPD team performance: McicHro = 5.02, MucHro = 5.09). These
results show that acute challenge stress intensity is associated with higher means of

the dependent variables (i.e. 1A, PA, and NPD team performance) comparing with
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chronic challenge stress intensity, and acute hindrance stress intensity is associated

with lower means comparing with chronic hindrance stress.

As illustrated in Figure 6.3(a), 6.4(a) and 6.5(a), the means of the dependent variables
increased as challenge stress intensity increased (a positive trend). However, when
stress chronicity increased, the means became lower. The opposite patterns were found
for hindrance stress intensity. When hindrance stress intensity increased, the means of
the dependent variables decreased (Figure 6.3(b), 6.4(b), 6.5(b)). When stress

chronicity increased, this negative slope became flatter and even positive.



Table 6.12 Three-way ANOVA results

Factors Dependent variables
Team improvised adaptation Team preemptive adaptation NPD team performance

Type I df Mean F Partial  Type Il df Mean F Partial Type Il df Mean F Partial

Sum of Squar Eta Sum of Square Eta Sum of Square Eta

Squares e Squared  Squares Squared  Squares Squared
Csl 12.82 1 1282  11.99* 0.10 3.42 1 3.42 3.34f 0.03 4,94 1 4.94 5.23* 0.05
HSI 4.41 1 441 4.13* 0.04 0.14 1 0.14 0.13 0.001 5.20 1 5.20 5.50* 0.05
CHRO 0.02 1 0.02 0.02 0.00 0.71 1 0.71 0.70 0.01 0.64 1 0.64 0.68 0.01
CSI*HSI 0.08 1 0.08 0.08 0.001 1.97 1 1.97 1.93 0.02 0.54 1 0.54 0.58 0.01
CSI*CHRO 4.48 1 4.48 4.19* 0.04 0.96 1 0.96 0.94 0.01 0.10 1 0.10 0.10 0.001
HSI*CHRO 2.85 1 2.85 2.66 0.03 1.05 1 1.05 1.03 0.10 1.18 1 1.18 1.25 0.01
CSI*HSI*C 0.03 1 0.03 0.03 0.00 0.05 1 0.05 0.05 0.00 0.12 1 0.12 0.12 0.001
HRO
Error 111.20 104 1.07 106.44 104 1.02 98.26 104 0.95
Total 3451.25 112 2777.7 112 3306.8 112
Note:

CSI = challenge stress intensity; HSI = hindrance stress intensity; CHRO = stress chronicity.

p < 0.10. *p < 0.05. **p < 0.01.
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Table 6.13 Estimated marginal means

Factors Dependent variables
Team improvised adaptation Team preemptive adaptation NPD team performance
Mean Std. 95% Confidence Mean Std. 95% Confidence Mean Std. 95% Confidence
Error interval Error interval Error interval
Lower Upper Lower Upper Lower Upper
Bound Bound Bound Bound Bound Bound
Low Low CHRO 4.85 0.19 4.47 5.24 4.63 0.19 4.26 5.01 511 0.18 4.76 5.47
Csl High 5.29 0.28 4.72 5.85 4.66 0.28 411 521 5.01 0.27 4.48 5.54
CHRO
High Low CHRO 6.10 0.25 5.61 6.59 5.25 0.24 4.77 5.73 5.67 0.23 5.21 6.13
CSlI High 5.61 0.16 5.28 5.93 4.85 0.16 4.54 5.17 5.43 0.15 5.12 5.73
CHRO
Low Low CHRO 5.89 0.22 5.45 6.33 5.09 0.22 4.67 5.52 5.76 0.21 5.35 6.17
HSI High 5.49 0.26 4.97 6.01 4.69 0.26 4.17 5.20 5.35 0.25 4.86 5.84
CHRO
High Low CHRO 5.06 0.22 4.62 5.50 4.79 0.22 4.36 5.22 5.02 0.21 4.61 5.44
HSI High 5.40 0.19 5.02 5.78 4.83 0.19 4.45 5.20 5.09 0.18 4.73 5.45
CHRO
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Figure 6.3 Estimated marginal means plot (DV: team improvised adaptation)
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Figure 6.4 Estimated marginal means plot (DV: team preemptive adaptation)

(a) Challenge stress intensity x stress chronicity

Estimated Marginal Means of PA_mean

chro median split
— low stress chronicity
— high stress chronicity
5.20
"]
&
@
=
E 5.00
=
£
E
5 4.80
4,60

low challenge stress intensity high challenge stress intesity

csi median split

(b) Hindrance stress intensity x stress chronicity

Estimated Marginal Means of PA_mean

510 chro median split
— low stress chronicity
— high stress chronicity
5.00
§
@
=
g
g 490
=
£
E
B 480
w
470

low hindrance stress intensity high hindrance stress intensity

hsi median split



232

Figure 6.5 Estimated marginal means plot (DV: NPD team performance)

(a) Challenge stress intensity x stress chronicity
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6.10 Hypotheses testing

To test the hypotheses of this study, hierarchical regression analysis was conducted.®
Four sets of regression models were estimated with team improvised adaptation (1A),
team preemptive adaptation (PA), and NPD team performance as dependent variables
respectively. Interaction terms were computed by using the grand mean-centred

predictors to prevent high collinearity between predictors and the interaction terms.

In the first set of regression models, team improvised adaptation was first regressed
on two control variables (Model 0a). The independent variables including challenge
stress intensity (CSI) and hindrance stress intensity (HSI) were then added (Model 1a).
The moderator stress chronicity (CHRO) was added in the third step (Model 2a). Lastly,
two interaction terms (i.e. CSI x CHRO and HSIx CHRO) were added (Model 3a).
The second set of regression models with PA as the dependent variable were estimated
in the same way (ModeOn, Models, Mode2, and Mode3y). The equations of the

specified models are presented below.

Equation 6.7 Regression models with 1A and PA as DVs

Model Oa: Team improvised adaptation = o + Beontrols + €

3 parameter estimates remain consistent by using structural equation modelling (SEM),
and the corresponding model fit satisfied the conventional thresholds. The SEM

analysis was conducted by using Mplus 8. Results are presented in Appendix 4.
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Model Op: Team preemptive adaptation = Bo + Bcontrols + €

Model 1a: Team improvised adaptation = Bo + Pcsi + BHsi + Peontrols + €

Model 1b: Team preemptive adaptation = o + Bcsi + Brsi + Peontrols + €

Model 2a: Team improvised adaptation = o + Pcsi + BHsi + BcHrRo + Peontrols + €

Model 2p: Team preemptive adaptation = Bo + Bcsi + Brsi + PcHro + Peontrols + €

Model 3a: Team improvised adaptation = Bo + Bcsi + BHsi + BcHro + BesixcHro +
BHsixcHRO + Peontrols + €

Model 3p: Team preemptive adaptation = o + Bcsi + Brsi + PcHro + BesixcHro +

BHsixcHRO + Peontrols + €

Where CSI = challenge stress intensity, HSI = hindrance stress intensity and CHRO

= stress chronicity

In the third set of regression models, NPD team performance was first regressed on 11
control variables (Model 0). The independent variables were added in the second step
including IA and PA (Model 1). The moderator, slack resources (SLACK), was added
next (Model 2), and the interactions terms (IA x SLACK and PA x SLACK) were

added last (Model 3). The equations of the specified models are presented below.

Equation 6.8 Regression models with NPD team performance as DV

Model 0: NPD team performance = o + Bcontrols + €

Model 1: NPD team performance = o + ia + Ppa + Peontrols + €
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Model 2: NPD team performance = Bo + Bia + Bpa + BsLack + Peontrols + €
Model 3: NPD team performance = o + Bia + Bpa+ BsLack + BiaxsLack + PraxsLAcK +

Bcontrols + &

Where IA = team improvised adaptation, PA = team preemptive adaptation and

SLACK = slack resources

To check the robustness, an additional set of regression models were tested in terms
of the relationships between CSI, HSI and NPD team performance with CHRO as the
moderator. The control variables were first added in the regression model (Additional
model 0), followed by the independent variables including CSI and HSI (Additional
model 1). The moderator, CHRO, was added in the third step (Additional model 2).
The interaction terms (i.e. CSI x CHRO and HSI1x CHRO) were added last (Additional

model 3). The equations of the specified models are presented below.

Equation 6.9 The additional regression models with NPD team performance as DV

Additional model 0: NPD team performance = Po + Bcontrols + €

Additional model 1: NPD team performance = o + Bcsi + Brsi + Peontrols + €
Additional model 2: NPD team performance = Bo + Bcsi + Brsi + PcHro + Beontrols + €
Additional model 3: NPD team performance = o + Bcsi + PHsi + BcHro + PesixcHro +

BHsIxCHRO + Peontrols + €
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Where CSI = challenge stress intensity, HSI = hindrance stress intensity and CHRO

= stress chronicity

6.10.1 Direct main effects

The results presented in Table 6.14 show that challenge stress intensity had a strong
positive association with team improvised adaptation (Model 1a: f = 0.34, p = 0.000;
Model 2a: p = 0.41, p = 0.000; Model 3a: p = 0.53, p = 0.000), and hindrance stress
intensity was negatively associated with team improvised adaptation (Model 3a: = -
0.24, p = 0.021), supporting Hypothesis 1a and 1b. Regarding Hypothesis 2, only
Hypothesis 2a was supported (Table 6.15), that is, challenge stress intensity was
positively related to team preemptive adaptation (Model 3p: f = 0.28, p = 0.020). The
negative association between hindrance stress intensity and team preemptive

adaptation (Hypothesis 2b) was not supported (Model 3b:  =-0.08, p = 0.449).

As presented in Table 6.16, Hypothesis 3a was supported, that is, team improvised
adaptation had a positively association with NPD team performance (Model 1: B =
0.29, p = 0.009; Model 2: B = 0.32, p = 0.004; Model 3: B = 0.24, p = 0.025).
Hypothesis 3b was not supported, namely, team preemptive adaptation has no
significant association with NPD team performance (Model 1: f = 0.19, p = 0.083;

Model 2: B =0.11, p = 0.299; Model 3: = 0.16, p = 0.125).
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The results of the additional models are presented in Table 6.17, which shows that
challenge stress intensity had a positive direct relationship with NPD team
performance (Additional model 3: p = 0.26, p = 0.031). Hindrance stress intensity had
a negative direct relationship with NPD team performance (Additional model 3: 3 = -

0.27, p = 0.013).



Table 6.14 Team improvised adaptation as DV

Dependent variable: Team improvised adaptation

Model Oa Model 1a Model 2a Model 3.
Predictors B t B t B t B t
Challenge stress intensity 0.34** 3.62 0.41** 3.98 0.53** 4.83
Hindrance stress intensity -0.13 -1.36 -0.09 -0.98 -0.24* -2.35
Stress chronicity -0.17 -1.61 -0.12 -1.21
Interactions
Challenge stress intensity x stress -0.20% -1.97
chronicity
Hindrance stress intensity x stress 0.27** 2.68
chronicity
Controls
Team size 0.11 1.12 0.08 0.89 0.08 0.87 0.08 0.89
Team tenure 0.07 0.71 0.09 0.93 0.10 1.03 0.04 0.39
Covid -0.09 -0.95 0.01 0.13 -0.001 -0.01 -0.04 -0.46
Number of team respondents 0.12 1.31 0.17% 1.82 0.15 1.66 0.14 1.64
Highest VIF 1.06 1.14 1.35 1.65
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R? 0.05 0.16 0.18 0.25
AR? 0.11** 0.02 0.07**
F-value 1.29 3.33** 3.27** 3.87**
Cohen’s 12 0.05 0.19 0.22 0.33
Note: N = 112 teams; standardised regression coefficients with t values are reported.
+p < 0.10. *p < 0.05 (two-tailed). **p < 0.01 (two-tailed).
Table 6.15 Team preemptive adaptation as DV
Dependent variable: Team preemptive adaptation
Model Op Model 1 Model 2, Model 3p
Predictors B t B t B t B t
Challenge stress intensity 0.09 0.93 0.13 1.23 0.28* 2.37
Hindrance stress intensity 0.04 0.41 0.06 0.61 -0.08 -0.76
Stress chronicity -0.11 -0.96 -0.06 -0.58
Interactions
Challenge stress intensity x stress -0.25* -2.34

chronicity
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Hindrance stress intensity x stress 0.24* 2.21
chronicity

Controls

Team size 0.15 1.52 0.14 1.42 0.14 141 0.14 1.46
Team tenure -0.02 -0.21 -0.03 -0.31 -0.03 -0.26 -0.08 -0.81
Covid 0.03 0.35 0.06 0.55 0.05 0.46 0.01 0.07
Number of team respondents 0.16 1.74% 0.18% 1.87 0.17% 1.76 0.167 1.69
Highest VIF 1.06 1.14 1.14 1.65

R? 0.05 0.06 0.07 0.15

AR? 0.01 0.01 0.08*

F-value 1.46 1.15 1.11 1.98*

Cohen’s 12 0.05 0.06 0.08 0.18

Note: N = 112 teams; standardised regression coefficients with t values are reported.
+p < 0.10. *p < 0.05 (two-tailed). **p < 0.01 (two-tailed).

Table 6.16 NPD team performance as DV

Dependent variable: NPD team performance

Model 0 Model 1 Model 2 Model 3
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Predictors B t B t B t B t
Team improvised adaptation 0.29** 2.66 0.32** 2.99 0.24* 2.27
Team preemptive adaptation 0.19+ 1.75 0.11 1.05 0.16 1.55
Slack resources 0.26** 3.04 0.38** 4.08
Interactions

Improvised adaptation x slack -0.33** -3.10
resources

Preemptive adaptation x slack 0.21* 2.12
resources

Control variables

Sector-Machinery & -0.06 -0.47 -0.04 -0.33 -0.01 -0.04 0.05 0.47
Equipment

Sector-Metal & Materials -0.19 -1.52 -0.13 -1.14 -0.12 -1.11 -0.10 -0.94
Sector-Petroleum & 0.10 0.79 0.09 0.82 0.10 1.00 0.09 0.93
chemicals

Sector-Automotive 0.05 0.39 0.07 0.65 0.07 0.65 0.08 0.85
Sector-IT 0.04 0.32 -0.03 -0.30 -0.02 -0.16 0.02 0.22
Sector-Food, Textile & Paper -0.05 -0.47 -0.02 -0.21 0.01 0.14 -0.01 -0.09
Team size 0.12 1.28 0.07 0.79 0.09 1.07 0.10 1.25
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Team tenure 0.16 1.48 0.16+ 1.70 0.11 1.15 0.10 1.06

Company tenure (leader) 0.207 1.88 0.14 1.41 0.11 1.20 0.10 1.15
Firm size 0.07 0.70 0.01 0.05 -0.01 -0.08 0.00 0.003
Firm age 0.02 0.13 0.01 0.13 0.03 0.30 0.02 0.24
Covid 0.01 0.11 0.03 0.40 -0.01 -0.16 0.03 0.31
Number of team respondents 0.06 0.68 -0.01 -0.10 -0.03 -0.35 -0.01 -0.12
Highest VIF 2.00 2.00 2.02 2.08

R? 0.21 0.37 0.43 0.48

AR? 0.17** 0.06** 0.06**

F-value 1.98* 3.80** 4.45** 4.83**

Cohen’s 2 0.27 0.59 0.75 0.92

Note: N = 112 teams; Standardised regression coefficients with t values are reported.
Tp < 0.10. *p < 0.05 (two-tailed). **p < 0.01 (two-tailed).

Table 6.17 The additional models with NPD team performance as DV

Dependent variable: NPD team performance

Additional model 0 Additional model 1 Additional model 2 Additional model 3

Predictors B t B t B t B t
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Challenge stress intensity 0.14 1.33 0.19+ 1.71 0.26* 2.19
Hindrance stress intensity -0.18% -1.91 -0.15 -1.60 -0.27* -2.52
Stress chronicity -0.13 -1.20 -0.09 -0.86
Interactions

Challenge stress intensity x -0.10 -0.97
stress chronicity

Hindrance stress intensity x 0.24* 2.20
stress chronicity

Controls

Sector-Machinery & -0.06 -0.47 -0.06 -0.49 -0.06 -0.49 -0.07 -0.54
Equipment

Sector-Metal & Materials -0.19 -1.52 -0.20 -1.64 -0.20 -1.60 -0.14 -1.12
Sector-Petroleum & 0.10 0.79 0.06 0.46 0.07 0.56 0.06 0.50
chemicals

Sector-Automotive 0.05 0.39 0.01 0.10 0.003 0.03 0.04 0.38
Sector-1T 0.04 0.32 -0.01 -0.07 -0.02 -0.21 -0.004 -0.03
Sector-Food, Textile & Paper -0.05 -0.47 -0.07 -0.64 -0.06 -0.60 -0.02 -0.18
Team size 0.12 1.28 0.11 1.18 0.11 1.14 0.10 1.02
Team tenure 0.16 1.48 0.20} 1.85 0.20} 1.88 0.16 1.47
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Company tenure (leader) 0.20F 1.88 0.207 1.90 0.207 1.93 0.22* 2.17
Firm size 0.07 0.70 0.06 0.55 0.06 0.60 0.07 0.66
Firm age 0.02 0.13 0.02 0.16 0.003 0.03 0.01 0.11
Covid 0.01 0.11 0.06 0.66 0.05 0.54 0.02 0.24
Number of team respondents 0.06 0.68 0.07 0.78 0.06 0.65 0.06 0.60
Highest VIF 2.00 2.06 2.06 2.07

R2 0.21 0.25 0.26 0.30

AR? 0.04+ 0.01 0.04+

F-value 1.98* 2.10* 2.07* 2.21**

Cohen’s 12 0.27 0.33 0.35 0.43

Note: N = 112 teams; Standardised regression coefficients with t values are reported.
+p < 0.10. *p < 0.05 (two-tailed). **p < 0.01 (two-tailed).
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6.10.2 Moderating effects

6.10.2.1 The moderating effects of stress chronicity

The results of the moderation effects of stress chronicity are presented in Table 6.14,
6.15, and 6.17.% As displayed in Table 6.14, stress chronicity had a negative
moderating effect on the positive relationship between challenge stress intensity and

team improvised adaptation (Model 3a: B = -0.20, p = 0.052).% Stress chronicity also

4 Extra moderators were also tested, and results show no significant moderating effects
of these moderators on the relationships between team improvised adaptation, team
preemptive adaptation, and NPD team performance. The p values of these interaction
terms are: team psychological safety (PS): piaxps = 0.477, praxps = 0.588; participative
leadership (PLS): piaxpLs =0.937, praxpLs = 0.957; directive leadership (DLS): piaxbLs
=0.974, praxpLs = 0.549; team reflexivity (TR):, piaxtr =0.600, ppaxtr =0.458; team
autonomy (AUTO): piaxauto = 0.446, praxauto = 0.528; collective team identification
(CI): piaxc1 = 0.882, praxci =0.477; face saving tendency (FACE): piaxrace = 0.844,
praxrace = 0.298; Market turbulence (MTURB): piaxmTurs = 0.094, ppaxrace =0.318;
technological turbulence (TTURB): piaxtturs = 0.331, piaxtTure = 0.857.

5 The p value is slightly over 0.05 after adding Covid and the number of team
respondents as control variables. The effect before adding these controls was p=-0.21,
p = 0.040. As the direction of the path remains consistent and the p value is close to

0.05, this effect is considered as significant.
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had a buffering effect on the negative relationship between hindrance stress intensity
and team improvised adaptation (Model 3a: p = 0.27, p = 0.009). Hypothesis 4a and
4b were supported. When team preemptive adaption was the dependent variable
(Table 6.15), stress chronicity negatively moderated the positive association between
challenge stress intensity and team preemptive adaptation (Model 3p: p = -0.25, p =
0.021), supporting Hypothesis 5a. Although no significant direct relationship was
found between hindrance stress intensity and team preemptive adaptation, the
interaction of hindrance stress intensity and stress chronicity was significant (Model
3b: B =0.24, p = 0.029), supporting Hypothesis 5b. In the additional model (Table
6.17), stress chronicity significantly buffered the negative effect of hindrance stress
intensity on NPD team performance (Additional model 3: p =0.24, p = 0.030), but did
not significantly moderate the positive relationship between challenge stress intensity

and NPD team performance (Additional model 3: § =-0.10, p = 0.334).

To further analyse and interpret the moderating effects of stress chronicity, simple
slope and floodlight tests were carried out. Simple slope tests were conducted
following Aiken et al.’s (1991) and Dawson’s (2014) approaches. As stress chronicity
does not have focal values that are particularly meaningful, floodlight tests were also
carried out to identify the range where the independent variables had significant simple
effects by using SPSS PROCESS macro with Johnson-Neyman technique (Spiller et

al., 2013; Carden et al., 2017). The plots of both tests are presented in Figure 6.6 to
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Figure 6.10. In the simple slop tests, one standard deviation above (+1SD) and below
the mean values (-1SD) were used as the low and high values of the moderator (i.e.

low CHRO =-0.7673; high CHRO = 0.7673).

The simple slope test results show that when stress chronicity was at a low level, there
was a significant positive relationship between challenge stress intensity and team
improvised adaptation (b = 0.07, t = 4.17, p = 0.000; Figure 6.6(a)). As stress
chronicity increased to a high level, this positive association was weakened (b = 0.04,
t = 3.23, p = 0.002). The floodlight test showed that the positive effect of CSI on IA
was significant for CHRO values smaller than 1.1446 at a 95% confidence level
(Figure 6.6 (b)). The significant positive effect of challenge stress intensity decreased

fromb =0.09to b =0.03.

According to Figure 6.7(a), when stress chronicity was at a low level, there was a
significant negative relationship between hindrance stress intensity and team
improvised adaptation (b = -0.10, t = -2.98, p = 0.004). This negative relationship
became insignificant when stress chronicity was at a high level (b = 0.01, t = 0.65, p
= 0.520). According to the floodlight test results (Figure 6.7 (b)), the negative effect
of hindrance stress intensity on team improvised adaptation was significant for CHRO
values smaller than 0.1243 and greater than 1.7534 at a 95% confidence level. The
significant negative effect of hindrance stress intensity decreased from b =-0.15to b

= -0.03 when stress chronicity was smaller than 0.1243. When stress chronicity was
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greater than 1.7534, the significant positive effect of hindrance stress intensity

increased from b =0.08 to b = 0.14.

As shown in Figure 6.8(a), when team preemptive adaptation was the dependent
variable, the slope for challenge stress intensity at low level of stress chronicity was
significant and positive (b = 0.05, t = 2.78, p = 0.006). At a high level of stress
chronicity, the positive effect of challenge stress intensity became insignificant (b =
0.01,t=0.44, p = 0.663). As illustrated in Figure 6.8(b), the positive effect of CSI on
PA was significant for CHRO values smaller than 0.2119 at a 95% confidence level.
The significant positive effect of challenge stress intensity decreased from b = 0.07 to

b =10.02.

The simple slope results do not show significant associations between hindrance stress
intensity and team preemptive adaptation at both low and high levels of stress
chronicity (b =-0.06,t=-1.81, p=0.073; b =0.03, t = 1.56, p = 0.122). These results,
however, show a decreasing trend of the negative effect of hindrance stress intensity
(Figure 6.9(a)). Floodlight results reveal that hindrance stress intensity had a
significant negative effect on team preemptive adaptation (b = -0.09) when the value
of stress chronicity equals to -1.2785. This negative association turned positive (b =
0.06) when the value of stress chronicity increased to 1.2143. When the values of stress
chronicity were greater than 1.2143, the significant positive effect of hindrance stress

intensity increased from b = 0.06 to b = 0.14 (Figure 6.9(b)).
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In Figure 6.10(a), the relationship between hindrance stress intensity and NPD team
performance was negative and significant when stress chronicity was low (b = -0.09,
t =-2.76, p = 0.007). This relationship became positive but insignificant when stress
chronicity was at a high level (b = 0.002, t = 0.12, p = 0.905). The floodlight rest
results show that the negative effect of hindrance stress intensity on NPD team
performance was significant for CHRO values smaller than 0.2085 at a 95%
confidence level. The significant negative effect of hindrance stress intensity

decreased from b =-0.13 to b = -0.03 (Figure 6.10(b)).

These results yield interesting indications, that is, the effects of challenge stress and
hindrance stress on team improvised adaptation and team preemptive adaptation
change when stress chronicity increases. Specifically, although challenge stress
intensity has positive effects on adaptation processes, these positive relationships are
weakened when stress chronicity reaches a high level. Although hindrance stress
intensity is harmful, its negative effects are attenuated at a high level of stress

chronicity.



Figure 6.6 Challenge stress intensity x stress chronicity — Team improvised adaptation
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Figure 6.7 Hindrance stress intensity x stress chronicity — Team improvised adaptation
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Figure 6.8 Challenge stress intensity x stress chronicity — Team preemptive adaptation
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Figure 6.9 Hindrance stress intensity x stress chronicity — Team preemptive adaptation
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Figure 6.10 Hindrance stress intensity x stress chronicity — NPD team performance

(@) Simple slope (b) Floodlight
Simple slope Johnson-Neyman Plot
026 | | CHRO=02085
53 -
[a
& 0.20
%ﬂ
“ 5 .
g 5 £ 0.14
g 3
= E 0.08
G 47 4 —#— Low o,
oy CHRO 25 . 0.02
g § "'(l.v r_l> o o o fl:l I = = =] —
2 44 --m---High R B B T =S B~
s cHrRO  $E T L
g§s e 010
41 E
g g 0.16
g &
38 - = 022 1
[+]
L
& 028 |
35 . e
Low hindrance stress intensity High hindrance stress intensity §“' 034
@
040 +

Value of Stress chronicity (M)

254

3.00 -



255

6.10.2.2 The moderating effects of slack resources

According to Table 6.16, slack resources weakened the positive association between
team improvised adaptation and NPD team performance (Model 3:  =-0.33, p =0.003)
and strengthened the relationship between team preemptive adaptation and NPD team
performance (Model 3: B = 0.21, p = 0.037). These results support Hypothesis 6a and

Hypothesis 6b.

Simple slope and floodlight tests were carried out for the significant interactions. The
conditional effects are plotted at low (-1SD) and high (+1SD) levels of the moderator
(i.e. low SLACK =-1.4318 and high SLACK = 1.4318). The simple slope test results
showed that there was a significant positive relationship between team improvised
adaptation and NPD team performance when SLACK was low (b =0.55,t=4.28,p =
0.000). This relationship became insignificant as SLACK increased (b =-0.11, t = -
0.69, p = 0.494). The plot is displayed in Figure 6.11(a). The floodlight test revealed
that the positive effect of IA on NPD team performance was significant for SLACK
values smaller than 0.1055 at a 95% confidence level. The significant positive effect

of 1A decreased from b = 1.06 to b = 0.20 (Figure 6.11(b)).

At a low level of SLACK, team preemptive adaptation had no significant effect on
NPD performance (b = -0.01, t = -0.04, p = 0.965, Figure 6.12(a)). When slack
resources reached a high level, team preemptive adaptation was positively related to

NPD team performance (b =0.33,t=2.34, p =0.021). The floodlight test results show
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that the positive effect of team preemptive adaptation on NPD team performance was
significant for the values of slack resources greater than 0.5356 at a 95% confidence
level. The significant positive effect of PA increased from b =0.22 to b = 0.44 (Figure

6.12(h)).

These findings indicate that slack resources are more beneficial to team performance
in the long run, that is, having a surplus of slack resources attenuates the positive
effects of team improvised adaptation on NPD team performance. Although team
preemptive adaptation does not affect NPD team performance directly, teams with
more slack resources are more likely to achieve a higher team performance by

engaging in team preemptive adaptation.
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Figure 6.12 Team preemptive adaptation x slack resources — NPD team performance
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6.10.3 Indirect effects

The indirect effects of challenge and hindrance stress intensities on NPD team
performance through team improvised adaptation and team preemptive adaptation
were tested as a post-hoc analysis following Preacher and Hayes’s (2008) bias-
corrected bootstrapping approach. As shown in Table 6.18, no significant indirect
relationships were found between challenge stress intensity and NPD team
performance via team preemptive adaptation (b = 0.004, 95% bootstrap CI [0.000;
0.012]) as well as hindrance stress intensity and NPD team performance via team
preemptive adaptation (b = -0.003, 95% bootstrap CI [-0.014; 0.001]). However, there
was a significant positive indirect relationship between challenge stress intensity and
NPD team performance via team improvised adaptation (b = 0.01, 95% bootstrap ClI
[0.006; 0.024]). The direct effect of challenge stress intensity on NPD team
performance was insignificant (b = 0.01, 95% bootstrap CI [-0.012; 0.023]). The
indirect effect of hindrance stress intensity on NPD team performance via team
improvised adaptation was also significant (b = -0.01, 95% bootstrap CI [-0.025; -
0.002]). The direct effect of hindrance stress intensity on NPD team performance was
insignificant (b = -0.02, 95% bootstrap CI [-0.043; 0.002]). These results indicate that
team improvised adaptation fully mediates the positive relationship between challenge
stress intensity and NPD team performance and the negative association between

hindrance stress intensity and NPD team performance.
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Table 6.18 Mediation results

Indirect effects NPD team performance
Estimate  z-statistic BC CI (95%)
Challenge stress intensity 0.01 0.60 [-0.012; 0.023]
Via team improvised adaptation 0.01* 2.40 [0.006; 0.024]
Via team preemptive adaptation 0.004 1.20 [0.000; 0.012]
Hindrance stress intensity -0.02 -1.27 [-0.043; 0.002]
Via team improvised adaptation -0.01* -1.61 [-0.025; -0.002]
Via team preemptive adaptation -0.003 -0.64 [-0.014; 0.001]

Note: Unstandardised regression coefficients (b) with z statistics are reported.
Bias-corrected bootstrap confidence intervals (BC CI) were computed with 10,000
bootstrap samples.

Confidence intervals not containing zero indicate statistical significance at 95%

level. *Significant path.

6.10.4 Non-linear effects

To further check the robustness of the analysis, the curvilinear relationships between
challenge stress intensity, hindrance stress intensity and dependent variables were
examined by using IBM SPSS statistics 27. As shown in Table 6.19, there were
inverted U-shaped relationships between challenge stress intensity and team
improvised adaptation (Step 2: B =-0.24, p = 0.047), team preemptive adaptation (Step
2: B =-0.33, p = 0.008) and NPD team performance (Step 2: § = -0.30, p = 0.014).
Challenge stress intensity also had positive linear relationships with team improvised
adaptation (Step 1: B =0.33, p = 0.000; Step 2: p = 0.48, p = 0.000), team preemptive
adaptation (Step 2: p=10.28, p =0.027) and NPD team performance (Step 2: = 0.38,

p = 0.002). Hindrance stress intensity, however, was found to have no significant
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curvilinear relationships with dependent variables (B = -0.07, p = 0.604; B =-0.02, p
=0.876; B = 0.21, p = 0.153). These results are consistent with the regression results

discussed in 6.10.1.

The plots of the curvilinear effects of challenge stress intensity on dependent variables
are presented in Appendix 5. As shown in figure (a), the increase of challenge stress
intensity led to increased team improvised adaptation. However, team improvised
adaptation decreased when challenge stress intensity reached a high level. Similar
patterns are also found in figure (b) and (c), indicating inverted U-shaped relationships

between challenge stress intensity and dependent variables.



Table 6.19 Curvilinear regression analysis
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Team improvised adaptation

Team preemptive adaptation

NPD team performance

Step 1 Step 2 Step 1 Step 2 Step 1 Step 2
Predictors B t B t B t B t B t B t
Challenge stress intensity  0.33**  3.63  0.48**  4.07 0.06 064 028 224 0.18f 1.89 0.38** 3.13
Hindrance stress intensity  -0.11  -1.23  -0.06  -0.43 0.04 0.38 0.04 028 -010 -1.11 -0.28f -1.91
Challenge stress intensity -0.24* -2.01 -0.33**  -2.71 -0.30* -2.49
squared
Hindrance stress intensity -0.07 -0.52 -0.02 -0.16 0.21 1.44
squared
Highest VIF 1.01 2.60 1.01 2.60 1.01 2.60
R2 0.12 0.15 0.01 0.07 0.04 0.10
AR? 0.04 0.07* 0.06*
F-value 7.06** 4.76** 0.30 2.057 2.26 3.08*
Cohen’s 12 0.14 0.18 0.01 0.08 0.04 0.11

Note: N = 112 teams; standardised regression coefficients with t values are reported.

+p < 0.10. *p < 0.05 (two-tailed). **p < 0.01 (two-tailed).
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6.11 Chapter summary

This chapter first presents the descriptive statistics of the sample and the main
constructs. The data examination results including missing values, outliers, normality,
multicollinearity, and non-response bias showed that the data were ready for further
analysis. The operationalisation of the formative constructs is presented, following by
the justification of data aggregation. The results of the Cronbach’s alpha, EFA and
CFA show that all reflective constructs have achieved acceptable reliability and
validity. The results of the common latent factor and the correlational marker variable
revealed that CMB is not a concern. Moreover, the challenge-hindrance temporal
stress typology was supported by the results of the factorial ANOVA. This chapter
ends with the report of the regression analysis, and the results show support to most
of the hypotheses (Table 6.20). The interpretation of the results, the theoretical and

managerial implications of the current study are discussed in the next chapter.

Table 6.20 Summary of hypotheses

Hypothesised path Direction  Status

Hla: challenge stress intensity — team improvised + Supported
adaptation

H1b: hindrance stress intensity — team improvised - Supported
adaptation

H2a: challenge stress intensity — team preemptive + Supported
adaptation

H2b: hindrance stress intensity — team preemptive - Not supported

adaptation
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H3a: team improvised adaptation — NPD team Supported
performance

H3b: team preemptive adaptation — NPD team Not supported
performance

H4a: challenge stress chronicity x stress chronicity Supported
— team improvised adaptation

H4b: hindrance stress chronicity x stress chronicity Supported
— team improvised adaptation

H5a: challenge stress chronicity x stress chronicity Supported
— team preemptive adaptation

H5b: hindrance stress chronicity X stress chronicity Supported
— team preemptive adaptation

H6a: team improvised adaptation x slack resources Supported
— NPD team performance

H6b: team preemptive adaptation x slack resources Supported

— NPD team performance
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Chapter 7: Discussion
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7.1 Introduction

This chapter begins with the interpretation of the results. The fourfold theoretical
implications are discussed next. Based on the findings, managerial recommendations
are given in terms of how NPD teams should react to work stress that differ in types
and time (i.e. acute challenge, chronic challenge, acute hindrance, chronic hindrance

stresses), and when slack resources should be allocated to NPD teams.

7.2 Discussion of findings

7.2.1 Challenge and hindrance stress intensities as the antecedents of NPD team

performance

By integrating CHSF and CATS, this study investigates how challenge and hindrance
stress intensities impact NPD team performance (Research question 1) to address the
gaps in the literature (section 1.2.1). Following Meurs and Perrewé’s CATS
framework (2011), which suggests that phasic stress arousal can trigger brief
behaviour responses (containing short-term activation), and sustained stress arousal
can lead to prolonged behavioural responses (containing long-term activation), this
study adopts the team adaptation temporal framework and examines team improvised
adaptation and team preemptive adaptation as mechanisms explaining the underlying

relationships between challenge, hindrance stress intensities and NPD team
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performance (Research question 3). The findings are discussed in the following

sections.

7.2.1.1 The effects of challenge and hindrance stress intensities on team

improvised adaptation

In line with CHSF and prior empirical research (e.g. Pearsall et al., 2009; Les, 2011a;
LePine et al., 2016; Razinskas et al., 2022), the results of this study show that
challenge stress intensity has a positive association with team improvised adaptation
while hindrance stress intensity has a negative association with team improvised
adaptation. More precisely, challenge stress intensity can evoke teams’ positive
expectations, that is, coping with it can contribute to team development and gain (cf.
LePine et al., 2016). Hindrance stress intensity, on the contrary, triggers negative
expectations, namely, coping with it can impede team development and gain (cf.
LePine et al., 2016). Therefore, challenge stress intensity has training effects which
motivates NPD teams to engage in team interactions (Pearsall et al., 2009; Meurs and
Perrewé, 2011), resulting in increased likelihood of team improvised adaptation.
Hindrance stress intensity, on the contrary, has straining effects because the negative
expectations evoked by hindrance stress intensity can provoke negative emotions and
avoidant attitudes (Pearsall et al., 2009; Meurs and Perrewé, 2011; LePine et al., 2016;
Azeem et al., 2022), thereby preventing them from engaging in the team improvised

adaptation process. The findings of the exploratory interviews also show support to
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the distinction between challenge and hindrance stress intensities as interviewee 2

raised:

I spent a lot of time on dealing with these things [office politics] rather than doing my
work. Another example is that if my company gives rewards or a clear deadline, it
helps me in completing the project. If we didn’t have stress, no one would focus on

work.

7.2.1.2 The effects of challenge and hindrance stress intensities on team

preemptive adaptation

The results show that when teams are experiencing challenge stress intensity, they are
more likely to engage in team preemptive adaptation. However, this association is not
as strong as the association between challenge stress intensity and team improvised
adaptation. The potential reason is that the NPD process involves high uncertainty
(Um and Kim, 2018), and unanticipated changes and issues often take place during
the action phase of a project, which require teams to react in a rapid manner (Abrantes
etal., 2018; Stock et al., 2021). In such situations, team improvised adaptation is more
likely to take place. Moreover, CATS suggests that positive expectancy leads to brief
behavioural responses which incorporate short-term activation (Meurs and Perrewé,
2011). Given that challenge stress intensity is associated with positive expectations,

emotions, and attitudes (cf. LePine et al., 2005; Les, 2011a), a stronger positive



269

relationship between challenge stress intensity and the brief behavioural response (i.e.

team improvised adaptation) is expected.

The results do not support the negative relationship between hindrance stress intensity
and team preemptive adaptation. The potential reason is that team members tend to
avoid discussing their hindrance-related stress (Xia et al., 2020), which results in no
shared awareness of the problems and no urge for adaptation (Tangirala and
Ramanujam, 2008). This avoidant tendency is due to two main reasons. Firstly,
dealing with hindrance-related stress is resource-consuming (e.g. self-control and self-
regulatory resources), which leaves team members with insufficient cognitive
resources and willpower to speak out their issues (Ng and Feldman, 2012; Prem et al.,
2016; Xia et al., 2020). Secondly, as China is a high power distance culture (Li and
Sun, 2015), Chinese employees often need to engage in “guanxi” management, which
is to maintain harmonious relationships with their colleagues and leaders (Zhang et al.,
2017). Hindrance stress intensity is evoked by hindrance stressors such as office
politics, red tape, role ambiguity, role conflict and colleagues receiving unfair rewards,
which are negative stressors embedded in employees’ social relationships (Van Sell et
al., 1981; Kacmar and Ferris, 1993; Tangirala and Ramanujam, 2008; De Jong and
Van Witteloostuijn, 2015). Worrying about harming relationships and losing social
capital drives team members away from speaking out their concerns (Tangirala and

Ramanujam, 2008; Zhou et al., 2019; Liu et al., 2010), which results in no urge for
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taking proactive actions (Tangirala and Ramanujam, 2008). Interview findings also

lend support to this proposition as interviewee 1 stated:

My work situation is complicated, and I don’t know what to do to change it. Job

hunting is also stressful, and obviously | cannot discuss these with my manager.

7.2.1.3 The effects of team adaptation temporal framework on NPD team

performance

Team adaptation and team performance are found to have a positive association in the
prior studies (e.g. LePine, 2003; Woolley, 2009; Abrantes et al., 2018). These studies,
however, overlooked the temporal dimensions in the team adaptation process
(Abrantes et al., 2018). To address this gap, the current study adopts the team
adaptation temporal framework which differentiates team improvised adaptation and
team preemptive adaptation based on the sequence of plan formulation and execution
phases (Abrantes et al., 2018). More specifically, when teams are engaging in team
improvised adaptation, the plan formulation stage and the execution stage take place
simultaneously, while in team preemptive adaptation, the plan formulation phase

happens ahead of the execution phase (Abrantes et al., 2018).

As expected, the results reveal that team improvised adaptation is positively related to
NPD team performance. In line with CATS, this finding further confirms that short-

term activation possesses training effects (Meurs and Perrewe, 2011), which promote
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NPD team performance. Team preemptive adaptation, however, is found to not
significantly predict NPD team performance in this study. This is not a surprising
finding since Abrantes et al. (2018) found no significant mediating effect of team
preemptive adaptation on team performance. The possible explanation is that due to
the high unpredictability and the dynamicity of NPD environment, unforeseen changes
and issues (e.g. changing customer needs, budget cuts) often take place, which disrupt
team routines and require teams to take actions on the spot (Magni et al., 2013;
Abrantes et al., 2022). In this regard, the positive effect of team preemptive adaptation
is expected to be less notable than team improvised adaptation (Abrantes et al., 2022).
Moreover, CATS suggests that the prolonged behavioural response incorporates
sustained activation, which prompts straining effects (Meurs and Perrewe, 2011).
Therefore, although team preemptive adaptation is a positive stress response, the
sustained stress activation involved in this process can limit its positive effect on team

performance.

7.2.2 The moderating role of stress chronicity

In the neuroscience and occupational stress literature, stress chronicity (captured by
differentiating acute and chronic stressors) is found to have great impacts on stress
outcomes (e.g. Eckenrode, 1984; Day and Livingstone, 2001; Dhabhar, 2014; Dhabhar,
2018). However, the important role stress chronicity plays in the stress process has not

been explicitly investigated in prior stress research (Bloch et al., 2004). To address
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this omission, this study conceptualises stress chronicity as an independent construct
and investigates its effects on the relationships between challenge stress intensity,
hindrance stress intensity and the team adaptation temporal framework (Research
question 2). Specifically, stress chronicity is assumed to attenuate the positive effects
of challenge stress intensity on team improvised adaptation and team preemptive
adaptation and attenuate the negative effects of hindrance stress intensity on team

improvised adaptation and team preemptive adaptation.

7.2.2.1 The moderating effect of stress chronicity on challenge stress intensity

In line with previous research (e.g. Karney et al., 2005; Gevers et al., 2010), the results
of this study show that stress chronicity attenuates the positive effects of challenge
stress intensity on team improvised adaptation and team preemptive adaptation. When
stress chronicity is presented at a low level, challenge stress intensity boosts NPD
teams’ engagement in team improvised adaptation and team preemptive adaptation as
short-term arousal possesses training effects (Meurs and Perrewé, 2011). As stress
chronicity increases and reaches a high level, challenge stress intensity becomes long-
lasting and recurrent, which makes the stressful situations more difficult for NPD
teams to adapt to (Bloch et al., 2004). Given that sustained challenge stress intensity
is associated with high levels of strain and negative expectancy (cf. Haldorai et al.,
2022), teams are more likely to develop avoidant attitudes (Meurs and Perrewé, 2011),

thereby interfering with their engagement in adaptation processes.
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Additional relationships were tested to examine if stress chronicity can weaken the
positive effect of challenge stress intensity on NPD team performance (Table 6.17).
The results show no significant association between the interaction of challenge stress
intensity and stress chronicity and NPD team performance. The researcher does not
think this indicates any robustness problem. The discrepancy in results between team
adaptation and NPD team performance as the dependent variables is possibly due to
different project life cycle phases involved in this study, namely, team improvised
adaptation and team preemptive adaptation take place in plan formulation and
execution phases of a project (Abrantes et al., 2018), while NPD team performance is
usually assessed in the termination phase of the project (Pinto and Slevin, 1988;
Hormozi et al., 2000; Abrantes et al., 2018). Challenge stress intensity is evoked by
challenge stressors which are closely related to project tasks and performance
assessment (Hoegl and Gemuenden, 2001). For example, team efficiency is assessed
by checking if teams managed to complete projects within their schedules, which
reflects the outcome of teams’ adaptation to time pressure (a challenge stressor) (Pinto
and Slevin, 1988; Hoegl and Gemuenden, 2001; Bjorvatn and Wald, 2020). When
team performance has been assessed, this NPD project should have come to its
termination phase where corresponding challenge stressors have been handled (Pinto
and Slevin, 1988; Hormozi et al., 2000). In this regard, challenge stress intensity is
expected to be no longer presented, and the impact of stress chronicity on challenge

stress intensity is expected to be negligible. From this perspective, challenge stress
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intensity is expected to show a significant positive relationship with NPD team
performance, and this relationship is not expected to fluctuate with stress chronicity,

which are supported by the results (Table 6.17: additional model 3).

To summarise, the findings of this study indicate that stress chronicity is the key to
explaining the inconsistent findings in the literature (e.g. LePine et al., 2005; Mazzola
and Disselhorst, 2019; Haldorai et al., 2022), namely, challenge stressors do not
always lead to positive outcomes (Rodell and Judge, 2009; Mazzola and Disselhorst,
2019). High stress chronicity (i.e. high duration and reoccurrence of stress) can make
“good” stress detrimental and hard to adapt to (Bloch et al., 2004), thereby reducing
team’s willingness to engage in adaptation processes. The exploratory interviews

show consistent findings. For example, interviewee 2 put forward:

If I need to work with a high pace for three months and have one or two months to
relax, it is fine. If the stress lasts too long, | need to spend more time dealing with my

emotions, which can impact my work progress.

7.2.2.2 The moderating effect of stress chronicity on hindrance stress intensity

This study found that stress chronicity attenuates the negative effects of hindrance
stress intensity on team improvised adaptation and team preemptive adaptation. These
findings are in line with Selye’s (1950) G-A-S theory, which suggests that the effects

of stress vary in different phases of the stress process (Nygaard and Dahlstrom, 2002).
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In the alarm phase, hindrance stress intensity is presented in low duration and
frequency, which is too brief for teams to take necessary actions to reduce it (Leung
et al., 2011). However, acute hindrance stress intensity is associated with negative
expectations and emotions, which prevent teams from engaging in team adaptation
processes (cf. LePine et al., 2004; Les, 2011a). As hindrance stress intensity being
ignored in the alarm phase, the stress process moves to the reactance phase where
stress chronicity is at a high level, and team members feel the urge to adapt to the
stressful situations to obtain resources and to avoid further loss (cf. Hobfoll, 1989;
Nygaard and Dahlstrom, 2002; Leung et al., 2011), which leads to increased
engagement in team improvised adaptation and team preemptive adaptation. The
results of the additional models also show support to this effect. This study shows that
acute hindrance stress intensity is more harmful to team performance than chronic
hindrance stress intensity, which show support to Horan et al.’s (2020) proposition.
This study also implies that experiencing “bad” stress (i.e. chronic or hindrance stress)
is not the “end of the world”. The key to success is to face the situations and adapt to

them, as interviewee 3 mentioned:

I think it is not always bad to have negative stress. It is inevitable sometimes. | think

we need to find a way to deal with it. Only this can help me move forward.
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7.2.3 The moderating role of slack resources

CATS highlights the importance of resources to the stress process, that is, having
sufficient resources can prevent alarm from being activated or shorten the duration of
activation (Meurs and Perrewé, 2011). Resources, however, can also have adverse
effects on stress coping in certain situations (Meurs and Perrewé, 2011). Following
CATS, this study identifies slack resources as the most salient resources for stress
coping in the context of NPD team and investigates their effects on the relationships
between team improvised adaptation, team preemptive adaptation and NPD team
performance (Research question 4). The results reveal that slack resources have both
advantageous and disadvantageous effects, which are in line with the propositions of
CATS (Meurs and Perrewé, 2011) and previous NPD research (e.g. Nohria and Gulati,
1996; Chen and Huang, 2010). More precisely, slack resources attenuate the positive
effect of team improvised adaptation on NPD team performance but strengthen the

positive effect of team preemptive adaptation on NPD team performance.

These results can be explained based on the temporal difference between team
improvised adaptation and team preemptive adaptation. When engaging in the team
improvised adaptation process, NPD teams tend to prioritise short-term goals due to
the high time pressure they are experiencing (Beck and Schmidt, 2013; Abrantes et al.,
2018). Having superfluous slack resources can reduce their efficiency (Nohria and

Gulati, 1996; Chen and Huang, 2010), resulting in decrease in their overall team
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performance. When teams are engaging in team preemptive adaptation, they tend to
focus on long-term goals and performance (Karau and Kelly, 1992; Beck and Schmidt,
2013). Having sufficient slack resources allows teams to engage in experimentations
and exploration, which improve their decision-making quality in the adaptation
process (Singh, 1986; Moses, 1992; Voss et al., 2008; Huang and Li, 2012), thereby

promoting NPD team performance.

7.3 Theoretical implications

7.3.1 Team stress as an important antecedent of NPD team performance

The present study contributes to NPD research by emphasising the important role of
work stress in NPD process, especially, its effects on NPD success. Through the team-
level application of CHSF, this study reveals that the two types of team stress
experienced by NPD teams, namely, challenge stress intensity (the “good” stress) and
hindrance stress intensity (the “bad” stress), can have distinct effects on NPD team
performance. In line with previous team-level studies (e.g. Pearsall et al., 2009; Les,
2011a; Razinskas et al., 2022), this study suggests that challenge stress intensity can
promote NPD team performance as it boosts team members’ willingness of adaptation.
On the other hand, experiencing hindrance stress intensity hinders NPD team

performance as team members tend to avoid adapting to the stressful situations.
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Moreover, this study contributes to CHSF by providing a new lens in terms of the
conceptualisation and the operationalisation of stress-related constructs. As discussed
in section 3.2.3, previous team research is limited in focusing only on the direct effects
of challenge and hindrance stressors on stress outcomes without considering the
important roles of challenge and hindrance appraisals (Searle and Auton, 2015). The
current study addresses this limitation by elaborating both types of stressors and their
corresponding challenge or hindrance appraisals into the conceptualisation and the
operationalisation of challenge and hindrance stress intensities. Comparing with the
traditional approach used in previous individual-level research, which is to treat
challenge and hindrance appraisals as separate constructs mediating the relationships
between stressors and outcomes (e.g. Webster et al., 2011; Searle and Auton, 2015),
this new approach allows this study to apply CHSF in a more comprehensive way

without considerably increasing the size and the complexity of the research model.

Additionally, challenge and hindrance stress intensities are measured based on the
appraisals of the most salient challenge and hindrance stressors to each individual
NPD member instead of the specific stressors chosen by the researcher (e.g. Li et al.,
2020). Through this approach, the current study manages to capture stress intensities
in a more accurate and equivalent way without falling into the fallacy, that is, some
challenge and hindrance stressors are more important to employees, and individual

differences are negligible (Bloch et al., 2004). This study therefore contributes to the
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application of CHSF by proposing an effective and realistic methodological solution

for measuring challenge and hindrance stress intensities.

7.3.2 Temporal consideration in the stress process

The most important contribution of this study to stress research and theories is
considering the role stress chronicity and temporal dimensions play in the stress
process. Firstly, this study extends previous work stress research by suggesting that
stress chronicity matters in the stress experience. This study gives a clear definition of
the temporal construct, stress chronicity, and examines how it impacts NPD teams’
stress experience. Although it is agreed in the stress literature that stress chronicity
(captured by differentiating acute and chronic stressors) has great impacts on the stress
process (e.g. Selye, 1950; McGrath and Beehr, 1990; Bloch et al., 2004; Schetter and
Dolbier, 2011; Dhabhar, 2014), what role it plays in the stress process remains unclear
as ambiguity remains regarding its definition, and no one has investigated its effects
in an explicit way (McGrath and Beehr, 1990; Bloch et al., 2004). This study addresses
these limitations by integrating previous stress research on acute and chronic stressors
and conceptualising stress chronicity as a team-level construct. In this way, the role of

stress chronicity is explicitly captured in this study.

In terms of the effects of stress chronicity, this study reveals that stress chronicity
weakens the upsides of challenge stress intensity but eases the downsides of hindrance

stress intensity. Based on these results, this study suggests that although challenge
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stress intensity is beneficial to NPD team performance, it does not mean that team
members should be constantly “challenged” for higher performance as high stress
chronicity can make this “good” stress threatening to team members and difficult for
them to handle (Bloch et al., 2004), which impede team performance. This finding
offers support to CATS which suggests that short-term stress arousal possesses
training effects while long-term arousal prompts straining effects (Meurs and Perrewsg,
2011). Based on this finding, this study also confirms that stress chronicity is the
missing link for explaining the conflicting findings regarding the effects of challenge
stressors in the literature (e.g. LePine et al., 2005; Mazzola and Disselhorst, 2019;
Haldorai et al., 2022). This study also found that although hindrance stress intensity is
harmful to NPD team performance, chronic hindrance stress intensity induces team
members to engage in adaptation processes as teams tend to avoid further decrease in
performance (cf. Hobfoll, 1989; Nygaard and Dahlstrom, 2002; Leung et al., 2011),
and stable stressful situations provide opportunities for learning, thereby reducing
their strains and enhancing their motivation (Lazarus and Folkman, 1984; Liu and Liu,
2018; Horan et al., 2020). These findings challenge the existing understandings of
stress, namely, “bad” stress such as hindrance-related stress (LePine et al., 2004;
LePine et al., 2016) and chronic stress (Bloch et al., 2004; Meurs and Perreweé, 2011;
Dhabhar, 2014; Dhabhar, 2018) are adverse in nature, and “good” stress like
challenge-related stress (LePine et al., 2004; LePine et al., 2016) and acute stress

(Dhabhar and McEwen, 1997; Meurs and Perrewé, 2011; Dhabhar, 2014; Dhabhar,
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2018) are always positive and desirable. Corroborating Selye’s (1950) G-A-S theory
and Horan et al.’s (2020) propositions, this study emphasises that the effects of stress
are dynamic instead of static, and stress chronicity is an important temporal factor

driving the fluctuation (cf. Horan et al., 2020).

Secondly, this study contributes to stress research by revealing that stress responses
differing in temporal dimensions can have distinct effects on stress outcomes.
Specifically, this study examines team improvised adaptation and team preemptive
adaptation as team-level brief behavioural and prolonged behavioural responses
respectively and found only team improvised adaptation significantly promotes NPD
team performance. These findings are in line with CATS which suggests that brief
behavioural responses (containing short-term activation) are associated with training
effects while prolonged behavioural responses (containing sustained activation) are
related to straining effects (Meurs and Perrewe, 2011). Based on these findings, this
study highlights the importance of considering the duration of stress responses when
investigating stress processes, especially the duration of activation involved in the

stress responses (Meurs and Perrewé, 2011).

Lastly, this study contributes to stress theory by being the first to find empirical
evidence showing that the team-level application of CATS is feasible and valuable.
By grounding in CATS, the current study manages to take temporal dimensions in

multiple stress components including stress experience (i.e. stress chronicity) and
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stress response (i.e. the team adaptation temporal framework) into consideration. The
findings of this study confirm that CATS is an advanced and useful stress theory for

understanding the effects of stress at the team level.

7.3.3 Team adaptation as explanatory mechanism

This study contributes to team adaptation research by showing that team stress is an
important antecedent of team adaptation. Previous studies on team adaptation focus
largely on the team characteristics contributing to teams’ adaptability (e.g. LePine,
2003; Burke et al., 2006; Abrantes et al., 2018; Abrantes et al., 2022). As the definition
of team adaptation implies that stress can be an important trigger of adaptation, namely,
team usually engage in the adaptation process in response to environmental changes
(Burke et al., 2006; Abrantes et al., 2018), it is surprising to see such little

consideration given to this relationship in the literature.

This study advances team adaptation research by finding distinct effects of two team
temporal adaptations (i.e. team improvised and preemptive adaptations) on the stress-
performance relationship in the context of NPD team. This study offers support to
Abrantes et al. (2018) and suggests that team improvised adaptation is a more effective
adaptation process for promoting performance in acute challenge and chronic
hindrance stress situations. These findings not only extend adaptation theories, but

also provide evidence for CHSF by showing that the time pressure involved in team
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improvised adaptation can motivate NPD teams to focus on solving problems, and, as

a result, improving team performance (Abrantes et al., 2018).

7.3.4 The importance of slack resources

The current study contributes to NPD research by capturing the role of slack resources
as either a team-level maintenance implementer or a risk enabler (Chen and Huang,
2010). Instead of focusing on the adaptive aspect of slack resources only (e.g. Chen
and Huang, 2010; Huang and Li, 2012), this study corroborates previous firm-level
studies (e.g. Nohria and Gulati, 1996; Chen and Huang, 2010; Bradley et al., 2011b)
and extends team-level NPD research by revealing that slack resources can also
impede team performance. This study reveals that when NPD teams are engaging in
team improvised adaptation where high time pressure is presented (Abrantes et al.,
2018) and short-term efficiency is the priority (Karau and Kelly, 1992; Beck and
Schmidt, 2013), having superfluous slack resources can prompt risk-taking behaviours
and managerial issues, which interfere with team performance (Chen and Huang,
2010). Although team preemptive adaptation is not as effective as team improvised
adaptation in improving team performance, having abundant slack resources allows
teams to experiment different alternatives and make comprehensive decisions in
solving problems, thereby enhancing NPD team performance (Chen and Huang, 2010;
Huang and Li, 2012). These findings also show support to CATS by revealing that the

effects of slack resources differ due to the temporal differences between the brief
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behavioural response (i.e. team improvised adaptation) and the prolonged behavioural

response (i.e. team preemptive adaptation).

7.4 Managerial implications

This study has two significant managerial implications. Firstly, managers should be
aware that work stress affects product teams differently due to the duration of the stress.
As shown in Figure 7.1 and 7.3, this study suggests that experiencing acute challenge
stress intensity (i.e. the short-term challenge stress evoked by challenge stressors such
as workload, time pressure, and job responsibilities) can motivate team members to
engage in both team improvised adaptation (i.e. planning and execution occur at the
same time) and team preemptive adaptation (i.e. planning takes place ahead of
execution), thereby improving team performance. Experiencing chronic challenge
stress intensity, however, can thwart team performance as it harms teams’ motivation
and reduces teams’ engagement in team adaptation processes. In this regard, it is
crucial for leaders and managers to have effective means to diagnose the chronicity of
team members’ stress experience and know about their subordinates’ strengths and
weaknesses to retain their challenge stress intensity at a low chronicity level (Haldorai

etal., 2022).

As shown in Figure 7.2 and 7.3, this study also demonstrates that experiencing acute
hindrance stress intensity (i.e. the short-term stress evoked by hindrance stressors such

as role ambiguity, red tape, office politics) can hinder team performance as it reduces
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teams’ motivation and prevent them from engaging in team improvised adaptation and
team preemptive adaptation. On the other hand, experiencing chronic hindrance stress
intensity pushes teams to engage in team adaptation processes to prevent further loss
(cf. Hobfoll, 1989; Nygaard and Dahlstrom, 2002; Leung et al., 2011). Unlike acute
challenge stress intensity, acute hindrance stress intensity is usually more difficult to
diagnose as team members may not wish to speak out when the stress is short-lasting
(Leung et al., 2011). However, as shown in Figure 7.1 and 7.2, acute hindrance stress
intensity is much more harmful to NPD team performance comparing with chronic
challenge and chronic hindrance stress intensities. In this respect, it is crucial for
leaders and managers to discover issues at the earliest time and use appropriate
interventions to eliminate team members’ acute hindrance stress intensity (Figure 7.3).
For team members, this study highlights the importance of adaptation. Although
experiencing chronic hindrance stress intensity is highly unpleasant, avoiding the
issues can only make the situation worse. The key to positive outcomes is to learn

from the experience and take necessary actions to adapt to the situations.

Secondly, managers need to be aware that resources are not the more the merrier.
Managers should be able to allocate and utilise resources based on their situation
assessment. As shown in Figure 7.1 and 7.2, when NPD teams are engaging in the
team improvised adaptation process and focusing on urgent issues, having too much
financial slack does not lead to improved team performance as it reduces teams’

efficiency of adaptation (Nohria and Gulati, 1996). On the other hand, when NPD
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teams are engaging in team preemptive adaptation which involves low time pressure
and focusing on long-term goals, they need sufficient slack resources to make better
strategic decisions in the adaptation process. Therefore, it is crucial for managers to
have good understandings of team situations (e.g. team goals, plans, and schedules)

and make careful decisions on resource allocation.
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Figure 7.2 Hindrance stress intensity and NPD team performance process
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Figure 7.3 Challenge-hindrance temporal stress typology and interventions
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Chapter 8: Conclusions, Limitations, and Future Research
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8.1 Summary of findings and contributions

Based on the data from 112 Chinese NPD teams (112 team leaders and 242 team
members), this study examines how team stress impacts NPD team performance.

Specifically, the following research questions are answered:

i.  How do NPD teams’ challenge stress intensity and hindrance stress intensity
affect NPD team performance?

ii. Does stress chronicity, the persistency of NPD teams’ stress experience,
change the effects of challenge and hindrance stress intensities?

iii.  How do team adaptation processes that differ in the temporal dimension (i.e.
team improvised adaptation and team preemptive adaptation) explain the
underlying mechanisms between challenge, hindrance stress intensities and
NPD team performance?

iv.  How do slack resources affect NPD team’s adaptation and performance?

This study found that challenge and hindrance stress intensities impact NPD team
performance differently (Research question 1). Specifically, experiencing challenge
stress intensity motivates NPD teams to engage in both team improvised adaptation
and team preemptive adaptation, and, as a result, promoting NPD team performance.
On the other hand, experiencing hindrance stress intensity prevents NPD teams from

engaging in team adaptation processes, which hinders NPD team performance.
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Stress chronicity, which is the average frequency and duration of the stress
experienced by NPD teams, is found to attenuate the positive effects of challenge
stress intensity and the negative effects of hindrance stress intensity (Research
question 2). By conducting a three-way ANOVA test, this study found that acute
challenge stress intensity is associated with higher team improvised adaptation, team
preemptive adaptation and NPD team performance comparing with chronic challenge
stress intensity. On the other hand, chronic hindrance stress intensity is associated with
higher team improvised adaptation, team preemptive adaptation and NPD team
performance comparing acute hindrance stress intensity. The results of hierarchical
regression show support to the hypotheses, namely, the positive associations between
challenge stress intensity and team improvised adaptation, team preemptive adaptation
and the negative associations between hindrance stress intensity and team improvised

adaptation, team preemptive adaptation are both weakened by stress chronicity.

Moreover, this study found that only team improvised adaptation (i.e. the adaptation
process where planning and execution phases are merged), has a significant positive
relationship with NPD team performance (Research question 3). However, this
positive relationship is weakened when NPD teams have a high level of slack
resources (Research question 4). Although team preemptive adaptation (i.e. the
adaptation process where planning and execution phases take place sequentially) has

no significant impact on NPD team performance (Research question 3), when NPD
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teams have a high level of slack resources, team preemptive adaptation is found to

promote NPD team performance (Research question 4).

These findings contribute to both stress and NPD research by confirming that team
stress is an important antecedent of NPD team performance. Specifically, challenge
and hindrance stress intensities evoked by the challenge and hindrance stressors
experienced by NPD teams have distinct impacts on NPD team performance,
supporting the team-level application of CHSF. The second and the most important
contribution of this study is assessing the effects of stress chronicity on the stress
process, which offers explanation to the inconsistent findings in the CHSF literature
(e.g. LePine et al., 2005). This study also provides empirical evidence for the team-
level application of CATS. Moreover, this study contributes to adaptation research by
showing that team stress is an important trigger of team adaptation, and the temporal
dimension between plan formulation and execution phases in the adaptation process
has a noticeable impact on adaptation performance (Abrantes et al., 2018). Lastly, this
study contributes to NPD research by capturing both the beneficial and the harmful

effects of slack resources on team NPD process.

This study brings managers’ attention to team stress management, that is, the challenge
and the hindrance stress intensities NPD team members experiencing during the
project have distinct effects on their performance, and the chronicity level of team

members’ stress experience needs to be diagnosed and controlled (Haldorai et al.,
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2022). This study also provides recommendations to managers on choosing the right
stress interventions to promote NPD success. Furthermore, this study suggests that
slack resources are only beneficial to team performance when teams are focusing on
long-term goals and performance instead of short-term outcomes. Given that resources
are not the more the merrier, this study recommends managers to allocate resources

based on their assessment of specific team situations.

8.2 Limitations and directions for future research

Although this study shows compelling results and contributions, there are several
limitations which inform avenues for future research. Firstly, from a theoretical
perspective, this study focuses on the moderating effects of stress chronicity on the
team-level stress-adaptation relationships and found that stress chronicity weakens the
upsides of challenge stress intensity and attenuates the downsides of hindrance stress
intensity. Future research can further examine the role stress chronicity plays in the
stress process (Bloch et al., 2004). It is interesting to see what outcomes are directly
related to stress chronicity, and if stress chronicity functions as an explanatory
mechanism to the stressor-performance relationship. In addition, this study identifies
slack resources as the most salient resource to NPD team performance. Future research
can examine other important resources that can affect NPD teams’ Stress experience
from various levels such as the individual level (e.g. certain personal traits) (Meurs

and Perrewg, 2011), the team level (e.g. team climate) (Mathisen et al., 2008), and the
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firm level (e.g. organisational support) (Wei and Morgan, 2004). Researchers should
pay attention if the effects of certain resources vary under different conditions such as
the quality, the quantity of the resources, and temporal changes in the stress process

(Meurs and Perrewg, 2011).

Secondly, this study has several methodological limitations. To operationalise the
novel stress constructs (i.e. challenge stress intensity, hindrance stress intensity and
stress chronicity) proposed in this study, three formulae were developed for computing
the formative indices measuring these constructs. Future research can extend the
current study by adopting the operationalisation proposed in this study and further
testing these stress constructs in different models and contexts. Meanwhile, it is worth
exploring different alternatives to operationalise these stress constructs such as using
experimental manipulations (cf. Pearsall et al., 2009) and reflective measurement (cf.
Bloch et al., 2004). One good attempt is the Salient Stressor Impact Questionnaire
(SSIQ) developed by Bloch et al. (2004). However, their study focuses on individual-
level general life stress instead of team-level work stress. It can be valuable to extend

SSIQ to the team-level work stress domain.

In addition, although this study used the data collected from multiple informants (i.e.
members and leaders) following previous studies (e.g. Magni et al., 2013; Nohe et al.,
2013), the researcher acknowledges that the sample size and the average group size

were relatively small due to the difficulty of data collection and the trade-off between
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sample size and group size. However, the sample size of the current study (N = 112)
greatly exceeded the multilevel sample criterion of minimum 30 second-level
observations suggested by Maas and Hox (2004). As ICC(2) is sensitive to group size
(Bliese, 2000), it is no surprise that the team-level constructs in this study have
relatively low ICC(2) values. Nevertheless, this study found acceptable ICC(1) values,
suggesting that sufficient group effects are presented (Bliese, 1998). Group effects can
only be stronger when high 1ICC(2) is presented (Bliese, 1998; Savelsbergh et al.,
2012). In this regard, the results of the present study are valid. Nevertheless, this study
suggests that future studies should use a bigger sample with bigger group sizes to

ensure strong team-level effects and statistic power.

Moreover, as the current study used cross-sectional survey data, the fluctuating effects
of challenge and hindrance stress intensities were not fully captured. Specifically, this
study only provides evidence for the effects of hindrance stress in the alarm phase (i.e.
negative effect) and the reactance phase (i.e. positive effect) suggested by the G-A-S
theory (Selye, 1950). The effects in the exhaustion phase, where hindrance stress
intensity again interferes with performance (cf. Nygaard and Dahlstrom, 2002), were
not captured. Future research can extend the current study by using longitudinal data
to fully examine how the effects of challenge and hindrance intensities fluctuate over
time (Horan et al., 2020). Furthermore, this study focuses on the team-level stress
process and tested the stress-performance relationship and the moderating effects of

stress chronicity in a unilevel model. Given that stress is an individual-level as well as
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a team-level process which has great impacts on multilevel performance (Liu and Liu,
2018), future study can extend the current study by testing these effects in multilevel

structural equation models (Savelsbergh et al., 2012).

Thirdly, this study has contextual limitations. This study focuses on Chinese NPD
teams only. In collectivistic cultures like China, people are more likely to value
interpersonal harmony comparing with people from individualistic cultures (Qian et
al., 2012). As stress is largely influenced by culture and social norms (Chun et al.,
2006), the team-level effects may be different in other cultures. Future research can
investigate the interactions of challenge, hindrance stress intensities and stress
chronicity in individualistic contexts to further generalise the present work.
Additionally, this study used a sample from manufacturing and service industries as
suggested by Tu (2009), which ensures sufficient generalisation of the findings
(Kessler, 2000; Tu, 2009). Nevertheless, future research can make extension by taking

more industries and product types into consideration.



298

Appendices

Appendix 1 Team Leader Questionnaire

Team Stress Questionnaire (Team Leader Version)
Dear Sir/Madam,
Thank you for agreeing to participate in this study.

This study is to investigate how work stress influences the performance and wellbeing
of new product development teams. You have been chosen because of your work
experience and knowledge in the field of new product development projects.

Please note that your answers will be used for research purposes only. All the
information you provide will be strictly confidential. They will be safely stored in
the University of Leeds Cloud. Your answers will be anonymous, no personal or
company information can be identified.

You are able to navigate between questionnaire pages and update your answers. All
the answers are automatically saved. You can re-enter and continue the survey at any
time. There are 38 questions in total.

Thank you again for your kind help. I really appreciate your contribution to this study.
An executive summary and aggregated feedback will be provided when the data
analysis is completed.

If you have any questions or suggestions, please feel free to contact me:
Email: mI16y28l@leeds.ac.uk

Sincerely,
Yang Liu

Postgraduate Researcher

Marketing Division

Leeds University Business School
Charles Thackrah Building, Suite H11
Leeds LS2 9LJ

United Kingdom
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Q1: In the last 3 years, have you led a team that has engaged in at least 1 new
product development project?

oYes 0ONo

Q2: Has that project(s) your team engaged in been completed in the last 3 years?
oYes 0oONo

Q3: Please fill out the rest survey based on the last new product development project
your team has completed. Please provide the project name/code (for matching team-

level data purposes only, will be strictly confidential). Please inform your team
members to use the same name/code you provided below.

Q4: Thinking of project XXX, please indicateto 1 =“Strongly agree”

what extent you agree or disagree with the 4 = “Neither agree nor
following statements (If unable to go to the next  disagree”

page, please check if all the questions are 7 = “Strongly disagree”
answered). 1 2 3 4 5 6

Going by the results, this projectcanberegarded o o o o o o 0O
as successful.

All demands of the customers have been O 0O O O O O O
satisfied.

From the company’s perspective, all projectgoals o o o o o o 0O
were achieved.

This is an attention check question, pleaseselect o ©o o o o o 0O
4 (Neither agree nor disagree).

The performance of our team improved our O O O o o O 0O
image to the customer.

The project result was of high quality.

The customer was satisfied with the quality of the
project result.

Our team was satisfied with the project result.
The product required little rework.

The product proved to be stable in operation.

The project proved to be robust in operation.
From the company’s perspective one could be
satisfied with how the project progressed.
Overall, the project was done in a cost-efficient O O O o o O 0O
way.

O O
O 0O
O 0O
O 0O
O O
O O
O 0O

O o oo o
O o oo o
O 0O oo o
O o oo o
O o oo o
O o oo o
O o oo o
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Overall, the project was done in a time-efficient o o o O O O O
way.

The project was within schedule. O O O o o O 0O
The project was within budget. o o o O O O O
Q5: Thinking of project X, please indicate to 1 = “Strongly agree”

what extent you agree or disagree with the 4 = “Neither agree nor
following statements (If unable to go to the next  disagree”

page, please check if all the questions are 7 = “Strongly disagree”
answered). 1 2 3 4 5 6

The supply of retained earningsof ourcompany o ©o o O O O
was sufficient whenever the project needed extra

funds.

The supply of financial resourcesof ourcompany o ©o o o o O O
was sufficient whenever the project needed it.

The supply of debt financing with banks available o o o o o o o
to our company was sufficient whenever the

project needed it.

Q6: Please answer the following questions. 1 =“Very low”

4 = “Medium”

7 =“Very high”

1 2 3 4 5 6 7
My knowledge about this new product O O O o o O

development project is...

Q7: How has COVID-19 affected your team overall?

0 Negatively 0 No impact o Positively

Q8: What is your age?

O 18-24 0 25-34 o 35-44 0 45-54 o 55-64 o 65 or above

Q9: What is your gender?

0 Male o Female o Prefer not to say

Q10: What is your highest education level?

0 Technical or high school o Junior college o Bachelor o Master o Doctorate
Q11: How long had you worked for that company?

....... Years....... Months
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Q12: Please indicate the industry of your company.

Q13: How many full-time employees Were approximately working at your
company?

*Thank you very much for your participation.
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Appendix 2 Team Member Questionnaire

Team Stress Questionnaire (Team Member Version)
Dear Sir/Madam,
Thank you for agreeing to participate in this study.

This study is to investigate how work stress influences the performance and wellbeing
of new product development teams. You have been chosen because of your work
experience and knowledge in the field of new product development projects.

Please note that your answers will be used for research purposes only. All the
information you provide will be strictly confidential. They will be safely stored in
the University of Leeds Cloud. Your answers will be anonymous, no personal or
company information can be identified.

You are able to navigate between questionnaire pages and update your answers. All
the answers are automatically saved. You can re-enter and continue the survey at any
time. Please re-enter this survey on the same device you enter last time (answers will
not be saved by re-enter with a new devices). There are 31 questions in total.

Thank you again for your kind help. I really appreciate your contribution to this study.
An executive summary and aggregated feedback will be provided when the data
analysis is completed.

If you have any questions or suggestions, please feel free to contact me:
Email: mi16y28l@leeds.ac.uk

Sincerely,

Yang Liu

Postgraduate Researcher

Marketing Division

Leeds University Business School
Charles Thackrah Building, Suite H11

Leeds LS2 9LJ
United Kingdom
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Q1: In the last 3 years, have you been part of a team that has engaged in at least 1
new product development project?

oYes oONo

Q2: Has that project(s) your team engaged in been completed in the last 3 years?
oYes 0oONo

Q3: Please answer this survey based on the project your team leader/manager chose.
Please enter the project name/code (please be consistent with the name your team
leader provided, for matching the team-level data purpose only, will be strictly
confidential).

Project name/code.......o.vvniiiiiiii

Q4: The following questions focus on the work-related demands that you
experienced while working on project X.

Please carefully read the following work-related demands and select all that you
personally experienced while working in that team.

oHaving to complete a lot of work that was allocated to your team.
OHaving to work very hard to achieve the team goal.

oTime pressure in completing team tasks.

oHaving to work at a rapid pace to complete all the team tasks.
oPerforming complex tasks which were assigned to your team.
DHaving to use a broad set of skills and abilities to complete team tasks.
oHaving to balance several team projects at once.

OHaving to multitask projects that were assigned to your team.
oHaving high levels of responsibility.

DA high level of accountability for your team’s work.
OAdministrative hassles when completing team tasks.
oBureaucratic constrains (€.9. red tape) to completing team’s work.
oConflicting instructions and expectations from your manager(s).
oUnclear job tasks assigned to your team.

oConflicting requests from your manager(s).

olnadequate resources from your manager(s).

OConflict with peers.

oDisputes with team members.

oOffice politics.

oColleagues receiving undeserved rewards/promotions.

oONone of the above
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Q5: Again, thinking of project X, please
indicate to what extent you regard the work-
related demands that you selected before as
a challenge.

*Note: A challenge is defined as a
challenging circumstance that although
potentially stressful, is something you think
you can overcome and helps you achieve your

1 =“Not at all”
4 =“To a moderate extent”
7 =“To a great extent”

goals (Source: Webster et al., 2011, p.508). 12 3 4 5 6 7
Having to complete a lot of work that o o O o o O 0O
allocated to your team.

Having to work very hard to achieve team o o O o O O 0O
goal.

Time pressure in completing team tasks. O o o o O O O
Having to work at a rapid pace to complete all o

of team tasks.

Performing complex tasks whichareassigned o o o o o o O
to my team.

Having to use a broad set of skills and O o o o o O O
abilities to complete team tasks.

Having to balance several team projects at O o o o O O O
once.

Having to multitask team’s assigned projects. o © ©O O O O O
Having high levels of responsibility. o

A high level of accountability foryourteam’s o ©o ©o O O O O
work.

Administrative hassles when completingteam o o o o o o O
tasks.

Bureaucratic constrains (e.g. red tape) to O o o o o O O
completing team’s work.

Conflicting instructions and expectations O o o o O O O
from your manager or managers.

Unclear job tasks assigned to your team. O o o o o O O
Conflicting requests from your supervisor(s). o ©o o o O 0O O
Inadequate requests from your supervisor(s). ©o ©o ©O O O O O
Conflict with peers. O o o o o O O
Disputes with team members. O O o O O O O
Office politics. o o O o o O 0O
Team members receiving undeserved O o o o O O O
rewards/promotions.

Q6: Again, thinking of project X please 1 =*“Not at all”

indicate to what extent you regard the work-

4 =“To a moderate extent”
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related demands that you selected before as

7 =“To a great extent”

a hindrance. 1 2 3 4 5 6 7
*Note: A hindrance is defined as something
that interferes with your work and can stand
in the way of you being able to achieve your
goals (Source: Webster et al., 2011, p.508).
Having to complete a lot of work that O o o o O O O
allocated to your team.
Having to work very hard to achieve team o o O O O O 0O
goal.
Time pressure in completing team tasks. O o o o O O O
Having to work at a rapid pace to complete all o
of team tasks.
Performing complex tasks whichareassigned o o o o o O O
to my team.
Having to use a broad set of skills and O o o o o O O
abilities to complete team tasks.
Having to balance several team projects at O o o o O O O
once.
Having to multitask team’s assigned projects.
Having high levels of responsibility.
A high level of accountability foryourteam’s o ©o ©o ©O O O O
work.
Administrative hassles when completingteam o ©o o©o o o o 0O
tasks.
Bureaucratic constrains (e.g. red tape) to O o o o o O O
completing team’s work.
Conflicting instructions and expectations O o O O O O O
from your manager or managers.
Unclear job tasks assigned to your team. O o o o o O O
Conflicting requests from your supervisor(s). o ©o o o O 0O O
Inadequate requests from your supervisor(s). ©o o©o ©O O O O O
Conflict with peers. O o o o o O O
Disputes with team members. O O O O O O O
Office politics. o o O o O O 0O
Team members receiving undeserved O o o o O O O
rewards/promotions.
Q7: This question refers to the frequency at 1 =“Very rarely”
which you experienced each of the 4 = “Sometimes”
following work-related demands. 7 = “All the time”

1 2 3 4 5 6 7
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Please indicate how often you experienced
the following work-related
demands during project X.

Having to complete a lot of work that O o o o o O O
allocated to your team.

Having to work very hard to achieve team O o o o O O O
goal.

Time pressure in completing team tasks.

Having to work at a rapid pace to complete all o

of team tasks.

Performing complex tasks whichareassigned o o o o o O O
to my team.

Having to use a broad set of skills and O o o o O O O
abilities to complete team tasks.

Having to balance several team projects at o o O o O O 0O
once.

Having to multitask team’s assigned projects. ]

Having high levels of responsibility. o

A high level of accountability for your team’s O

work.

Administrative hassles when completingteam o o o o o o0 O
tasks.

Bureaucratic constrains (e.g. red tape) to O o o o O O O
completing team’s work.

Conflicting instructions and expectations O o o o o O O
from your manager or managers.

Unclear job tasks assigned to your team. O o o o o O O
Conflicting requests from your supervisor(s). o ©o ©o O O O O
Inadequate requests from your supervisor(s). ©o ©o ©O O O O O
Conflict with peers. O o O O O O O
Disputes with team members. O o o o o O O
Office politics. O o o o o O O
Team members receiving undeserved o o O o O O 0O

rewards/promotions.

Q8: This question refers to the duration of
the work-related demands that you
experienced.

Please indicate how long each of the
following work-related
demands lasted during project X.

1 = “Lasted a small part of the
project duration”

4 = “Lasted a moderate part of
the project duration”

7 = “Lasted a large part of the
project duration”

1 2 3 4 5 6

Having to complete a lot of work that
allocated to your team.

O O O O O
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Having to work very hard to achieve team o o O O O O 0O
goal.

Time pressure in completing team tasks. O o o o O O O
Having to work at a rapid pace to complete all i

of team tasks.

Performing complex tasks whichareassigned o o o o o o O
to my team.

Having to use a broad set of skills and o o O o O O 0O
abilities to complete team tasks.

Having to balance several team projects at O o o o o O O
once.

Having to multitask team’s assigned projects. o © ©O O O O O
Having high levels of responsibility. o

A high level of accountability foryourteam’s o ©o o ©O 0O O O
work.

Administrative hassles when completingteam o o o o o o 0O
tasks.

Bureaucratic constrains (e.g. red tape) to O o o o o O O
completing team’s work.

Conflicting instructions and expectations O o o o O O O
from your manager or managers.

Unclear job tasks assigned to your team. o o O o O O 0O
Conflicting requests from your supervisor(s). o o o o O O O
Inadequate requests from your supervisor(s). ©o ©o ©O ©O O O 0O
Conflict with peers. O o o o o O O
Disputes with team members. o o O o O O 0O
Office politics. O o o o O O O
Team members receiving undeserved O o o o o O O
rewards/promotions.

Q9: Thinking of project X, please indicateto 1 =“Strongly agree”

what extent you agree or disagree with the 4 = “Neither agree nor disagree”
following statements (If unable to go to the 7 = “Strongly disagree”

next page, please check if all the questionsare 1 2 3 4 5 6 7
answered).

Our team dealt with unanticipated events on O o o o o O O
the spot.

When unexpected problems appeared, our O o o o O O O
team reacted in the moment.

When problems occurred, our team O o o o o O O
immediately tried new approaches.

Our team promptly identified opportunities O o o o O O O

for new work processes if an unpredicted
situation emerged.
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Our team members thought on their feet when
they had to respond to contextual changes.

Q10: Thinking of project X, please indicate to
what extent you agree or disagree with the
following statements (If unable to go to the
next page, please check if all the questions are
answered).

1 = “Strongly agree”
4 = “Neither agree nor disagree”
7 = “Strongly disagree”

1 2 3 4 5 6 7

Our team prepared in advance how to
overcome obstacle that might emerge during
performance of the task

To deal with contextual changes, our team
prepared a response before reacting to those
changes.

Before performing our work in different
contexts, our team developed new ideas on its
implementation.

Our team devised alternative plans in very
short time as a way to cope with new task
demands.

Our team discussed, in advance, innovative
ways to deal with unexpected events.

Q11: Please answer the following questions. 1 =“Very low”
4 = “Medium”
7 = “Very high”
4
My knowledge about this new product O O m

development project is...

Q12: What is your age?

o 18-24 0 25-34 1 35-44 o 45-54 o 55-64 o 65 or above

Q13: Q26: What is your gender?
0 Male o Female o Prefer not to say

Q14: What is your highest education level?

0 Technical or high school o Junior college o Bachelor o Master o Doctorate

Q15: How long had you been in the new product development team that

completed project XXX?
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....... Years....... Months

Q16: How many members were there in your team (including you) during project
XXX?

*Thank you very much for your participation.
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Appendix 4 SEM Results

Reflective constructs including team improvised adaptation, team preemptive
adaptation, slack resources, effectiveness, efficiency, and the interaction terms
between adaptations and slack resources were tested as single product indicator latent
variables with measurement errors fixed by using the reliability-adjusted product
indicator (RAPI) approach (Hsiao et al., 2018). Formative constructs including
challenge stress intensity, hindrance stress intensity and stress chronicity were treated
as observed variables. NPD team performance was measured by two first-order

constructs including effectiveness and efficiency.

The model fit satisfied the conventional thresholds with 4?(105) = 167.645, p < 0.001,
22ldf = 1.60; RMSEA = 0.073; SRMR = 0.098. As shown in the figure below, the
directionality, significance and effect sizes remain consistent with the regression

analysis, indicating that the results are robust.

Stress chronicity

Slack
resources
0.20% -0.26* 0.28%** 0.25* 0.47%%  030*

Improvised
adaptation+

Preemptive
adaptation+

Note: Standardised estimates are reported. Estimator was ML.

Challenge stress
intensity 0.54™ ¥

=24 Effectiveness

0.29* NPD team
performance

++

Efficiency

Hindrance stress
intensity

+ Controlling for team size, team tenure, Covid and number of team respondents.
++ Controlling for team size, team tenure, leader company tenure, firm size, firm age,

industry, Covid and number of team respondents.
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Appendix 5 Non-linear Relationships

(a) Linear and inverted U-shaped relationships between challenge stress intensity

and team improvised adaptation
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(b) Linear and inverted U-shaped relationships between challenge stress intensity

and team preemptive adaptation
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(c) Linear and inverted U-shaped relationships between challenge stress intensity

and NPD team performance
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