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Abstract
Contemporary business and software environments are highly competitive and rapidly
evolving, resulting in software projects that are highly customized and changeable during
development. Therefore, software process tailoring (SPT) is important as software teams
conduct SPT to adjust shared development processes and evolve the project to better meet
unique and dynamic needs. SPT is a special type of teamwork in which members’ active
participation and critical input are necessary for understanding and synthesizing various
business and technical concerns that may be divergent and conflictual and then jointly
identifying an integrated tailoring solution. In this context, this study examines members’
decisive and critical involvement in SPT and adopts a motivational perspective to explore
how motivation can facilitate SPT performance. Specifically, we use empowerment
theory to develop a model to theorize and examine how psychological empowerment
(PE) in terms of meaningfulness, autonomy, potency, and impact motivates software
teams to efficiently and effectively conduct SPT. The model also considers the power
distance (PD) to understand how it functions in team-based critical thinking and deci-
sional processes to energize team members’ participative effort. The investigation sur-
veyed 102 software development teams and used partial least squares (PLS) to analyze
the data. The results show that PE in terms of the four components has various influences
on SPT performance and that PD has nonsignificant moderating effects. This study
contributes to the software engineering literature by uncovering the contextual mecha-
nism underlying the relationship between PE and PD in SPT. The limitations and possible
extensions of this study are also outlined for future research.
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1 Introduction

The essence of contemporary information system and software project development is inno-
vative and dynamic; thus, software teams often customize the development process in the
planning stage of a project and may need to continually refine the process during the
development to align with changed or new needs. The task of adjusting processes to account
for differences in project particularities and dynamisms is known as software process tailoring
(SPT) (Fitzgerald et al. 2003; Xu and Ramesh 2008; Tripp and Armstrong 2018; Campanelli
et al. 2018; Lee et al. 2020b). SPT is crucial to contemporary software environments, as it
assists a software team in driving the project’s innovative and evolutionary development
(Clarke et al. 2015; Lee et al. 2021).

In the literature, recent studies on SPT have stressed its importance and investigated how its
performance, in terms of efficiency and effectiveness, influences a project’s outcome (Xu and
Ramesh 2008; Bass 2016; Tripp and Armstrong 2018; Campanelli et al. 2018; Lee and Chen
2020; Lee et al. 2020a, 2020b). In particular, SPT involves many different aspects and various
levels of alterations of the shared processes of a project, and a software team’s efficient and
effective tailoring decisions critically determine a project’s performance (Lee et al. 2021).
Indeed, a team’s collaborative decision making in SPT requires soliciting business and
technical opinions and concerns from not only managers or leaders but also team members
who own mutually dependent tasks; leveraging and reconciling these opinions and concerns,
which may be diverse and conflictual (Sawyer 2001; Liang et al. 2010; Lee et al. 2020a,
2020b); and then consolidating to produce the most generally beneficial integrated process
solution. This is especially true as SPT is conducted by software teams that need a variety of
functional experts and critical thinkers to innovate the development. However, the underlying
issue is how members in theory may effectively contribute critical input and influence to alter a
project’s development when it is empirically directed and controlled by managers and leaders.
Thus, this study explores and investigates the drivers that can promote team members’ intrinsic
motivation to critically collaborate in SPT.

In empowerment theory (Spreitzer 2008; Kirkman et al. 2004), psychological empower-
ment (PE) is essential to people’s internal task motivation and their beliefs about the control
they have over their work (Kirkman et al. 2004; Maynard et al. 2012; To et al. 2015; Lee et al.
2019). When a team possesses higher levels of PE, members perceive more authority to make
decisions and control how their work is conducted and behave actively and energetically in
their work (Seibert et al. 2011; Maynard et al. 2012; Matsuo 2019). As extant studies have
shown the criticality of PE to team functioning and outcomes, this study seeks to explore its
deeper and undiscovered mechanisms in the SPT context. In this regard and considering team
members’ psychology, we adopt a motivational perspective and utilize empowerment theory
to explore how PE motivates team members in performing SPT work. Moreover, as SPT
involves many divergent development ideas as well as an extensive scope of task alteration, it
also largely depends on how managers and members reciprocally coordinate and accommo-
date bilateral inputs to yield more thorough tailoring solutions and decisions. In other words, a
software team’s power and authority of decision making is presumably shared among man-
agers and members during SPT. With this premise, a software team’s power distance (PD)
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(Daniels and Greguras 2014) is considered useful in understanding how PE operates in a team
during SPT. Specifically, when a software team is characterized by high PD, managers/leaders
are seen as less accessible and are expected to lead autocratically. Conversely, low PD is
indicative of participative decision-making and consultative leadership. Thus, we assume that
high/low PD may shape the team-based decision-making environment, and such an environ-
ment might affect team members’ psychological perception and state (i.e., PE in this study)
during collaborative and innovative SPT.

Based on the aforementioned context, the following two research questions are formulated:
(1) Does a software team’s PE contribute to its SPT performance, and if so, how? (2) Does PD
moderate the effect of PE on SPT performance, and if so, how? To answer these questions, this
study primarily adopts a quantitative research design and is scoped to the quantitative data
through a survey. We develop a research model and then empirically test the model using the
partial least squares (PLS) method to analyze a survey sample of 102 software development
teams working in Taiwanese and Mainland Chinese firms. To extend research concerning
software development and project management, as the existing SPT literature has shown that
knowledge and its absorption, especially concerning team members’ input, are crucial, this
paper further investigates and examines software team members and their critical input. The
results show that PE in terms of meaningfulness, autonomy, potency, and impact has various
influences on motivating members’ effectual involvement in SPT, and low PD is interestingly
found to have some nonsignificant moderating effects on SPT performance. These findings do
not seem to echo the contemporary software team settings that promote empowerment. These
results and findings are discussed to highlight theoretical advancements and provide practical
implications. This paper contributes to the literature by theorizing how PE can be encouraged
in a software team and how PD should operate when leading the team to perform the critical
and collaborative task of SPT to effectively evolve the development. The remainder of this
study is organized as follows. Section 2 surveys the relevant research literature and proposes
the hypotheses and research model; Section 3 describes the research method; Section 4
examines the hypotheses and model and presents the results; Section 5 discusses the theoretical
contributions and practical implications; and Section 6 concludes this paper and outlines future
research directions.

2 Literature review and hypothesis development

2.1 Software process tailoring and its performance

Today, SPT is critical to the evolution of software development, and SPT performance
determines project outcomes and performance (Xu and Ramesh 2007; Conboy and
Fitzgerald 2010; Tripp and Armstrong 2018; Campanelli et al. 2018; Lee and Chen 2020;
Lee et al. 2021). SPT performance embodies whether a software team can make effective and
efficient tailoring decisions considering the broad scope of process alteration and its influence
on project results. In particular, the efficiency of tailoring decisions (i.e., SPT efficiency) refers
to how much effort the team spends on process tailoring, and the effectiveness of tailoring
decisions (i.e., SPT effectiveness) refers to how well the team can formulate quality process
solutions, i.e., the team’s tailoring decisions help the project undergoing the changes to achieve
its goals and expectations (Xu and Ramesh 2008; Lee and Chen 2020; Lee et al. 2020a,
2020b). To investigate SPT performance, the extant literature has adopted a knowledge
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perspective to explore and investigate how a software team’s knowledge-processing mecha-
nisms influence efficiency and effectiveness in executing tasks (Xu and Ramesh 2008; Kalus
and Kuhrmann 2013; Lee and Chen 2020; Lee et al. 2020a, 2020b). For instance, Xu and
Ramesh (2008) noted that generalized and contextualized knowledge of a project is essential
for software teams to satisfactorily meet tailoring requirements and goals. Lee et al. (2021) also
showed how a learning ability, particularly absorptive capacity, helps a software team gather
useful relevant knowledge and experiences and then apply this know-how to efficiently and
effectively address various tailoring needs. The above research offers insight into the impor-
tance of SPT knowledge and how such knowledge is employed by software teams to reduce
the teams’ efforts in collaboratively tailoring the development and making quality tailoring
decisions.

In the SPT context, each tailoring case and scenario is distinct (Lee and Chen 2020), and
conducting SPT involves the redesign of various and interdependent professional tasks,
practices and procedures. It therefore heavily relies on the active participation and critical
contributions of the team members who own the tasks. To enable team members’ active and
critical participation, this study focuses on motivational factors, as motivation is likely to be
translated into higher levels of learning and process improvement (Edmondson 2002; Kirkman
et al. 2004; Maynard et al. 2012). This focus is consistent with existing studies showing that
team members’ motivational factors, particularly PE, are critical to team operation and
outcome (Kirkman et al. 2004; Chen et al. 2007; Maynard et al. 2014; Lee et al. 2018,
2019). How team members’ PE influences SPT effectiveness and efficiency remains unknown
and needs to be further explored and investigated from an intrinsic motivational perspective.
Moreover, in the SPT context, managers may have considerable power and authority to
determine how an empowered team conducts SPT work that requires collaborative decisions
and joint responsibilities to output a highly contextualized process solution. Accordingly, in
this study, we explore PE and investigate how team members’ PE influences SPT perfor-
mance. In investigating this influence, we consider PD as a moderator to determine its effects
on the relationship between PE and SPT performance. The proposed constructs and their
corresponding hypotheses are further explored and theorized in the following section.

2.2 Psychological empowerment

In general, PE is a state or set of conditions that allow employees or teams to believe that they
have control over their work (Maynard et al. 2012, p.1235). In an organization, when people
have a strong sense of empowerment, they are more likely to undertake their work energet-
ically and perform ‘above and beyond’ what is expected (Spreitzer 2008; To et al. 2015; Lee
et al. 2019). In a team with high levels of PE, team members are endowed with more authority
to determine their proximal work environment and are responsible for their team’s functioning
(Mathieu et al. 2006). As a result, PE helps establish a favorable team atmosphere in which
members are more willing to provide or share useful ideas and opinions, regardless of whether
they are unfavorable for other members. Existing studies have demonstrated that PE can
encourage positive individual attitudes (e.g., job satisfaction) and behaviors (e.g., citizenship
behaviors) and enhance team performance (Hempel et al. 2012; Maynard et al. 2012; Singh
and Sarkar 2012; Zhang et al. 2014; Matsuo 2019).

Scholars have indicated that the essence of PE is multifaceted and cannot be captured by a
single concept (Kirkman et al. 2004; Seibert et al. 2011; Lee et al. 2018; Matsuo 2019).
Kirkman et al. (2004), focusing on teams, further theorized PE as comprising four

Empirical Software Engineering (2022) 27:183183    Page 4 of 28



subconstructs: (1) meaningfulness, the extent to which team members feel that their own work
is valuable and worthwhile; (2) autonomy, the degree to which team members believe that they
are free to make decisions; (3) potency, members’ self-evaluated belief that they have
sufficient ability to skilfully perform their work activities; and (4) impact, the extent to which
team members feel that their work significantly contributes to team outcomes. To further
understand the effects of PE on SPT, this study explores and investigates how meaningfulness,
autonomy, potency and impact each relate to SPT performance. Examining each of the four
subconstructs of PE separately allows us to better understand the distinct mechanisms whereby
they affect SPT effectiveness and efficiency.

2.3 The effects of PE on SPT performance

In the analysis of teams, meaningfulness refers to whether the tasks that a team works on are
important, valuable, and worthwhile (Kirkman et al. 2004; Maynard et al. 2012). It conveys
the fit between the team’s work goals and beliefs or values (Spreitzer 1996; Seibert et al. 2011;
To et al. 2015). When team members perceive that their work and task content are meaningful
and valuable and feel that they are doing the right thing, they tend to have higher levels of
motivation, commitment and focused enthusiasm in their work. In the SPT context, meaning-
fulness can stimulate and inspire a software team to maintain momentum and sustainable
capacity to streamline the planning process and make tailoring decisions that better connect
current planning to the expected evolution of the entire project. Specifically, meaningfulness
fortifies team members’ collective cognition of the perceived importance of process tailoring to
their project work, which may encourage team members to share and exchange SPT-related
experiences and concerns according to their best knowledge and in their best interest at work.
This leads to the advancement of team members’ mutual understanding of the value of the
tailored tasks owned by others and to the active sharing of ideas and critical concerns; such
outcomes may reduce the generation of cognitive blind spots and improve the anticipation of
possible remedial work, thereby yielding a more holistic solution that benefits the entire
development strategy. Hence, we hypothesize the following:

H1a: Meaningfulness has a positive influence on SPT efficiency.
H1b: Meaningfulness has a positive influence on SPT effectiveness.

In team research, autonomy denotes that a team has discretion over its work (Kirkman et al.
2004; Maynard et al. 2012). Autonomy allows team members to make timely decisions instead
of waiting for permission or approval from managers. This is particularly important when the
team is embedded in a rapidly changing environment (Kirkman et al. 2004; Lee and Xia 2010),
such as the environment in software development. In the SPT context, software teams are
required to solve problems and challenges that cause deviation from standard development
processes and may renovate processes and make breakthroughs to test better and more suitable
approaches to development (Lee and Chen 2020). In this sense, an autonomous software team
has a more adventurous spirit and takes greater experimental risks (Tushman and O’Reilly
1996; Kirkman et al. 2004). This fosters trial and error learning (Lee and Xia 2010), which
benefits innovative development and stimulates solutions to efficiently further the planning
process. On the other hand, in an SPT context where tailoring decisions are made by a group
composed of experts in various domains, autonomy is expected to extend to the individual
level to promote independent and critical thinking when brainstorming development solutions.
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In this way, a software team should be able to generate various professional opinions and
support coordinative communication among team members, thereby formulating a more
integrated process solution that benefits various team members and their tasks. Therefore,
we hypothesize the following:

H2a: Autonomy has a positive influence on SPT efficiency.
H2b: Autonomy has a positive influence on SPT effectiveness.

In team management, potency refers to team members’ shared beliefs in their ability to
perform and complete work (Kirkman et al. 2004; Maynard et al. 2012). Teams with
high levels of potency may be better able to channel the work performance of their
members to tackle challenges and to persist until they finish their work and missions
(Edmondson 2002; Kirkman et al. 2004; Tröster et al. 2014). In the SPT context, potency
gives team members ample confidence to actively express their opinions and ideas as
well as persistently seek out more challenging solutions that may not only accommodate
project dynamics and meet customer needs but also aggressively exceed expectations. In
other words, potency enables the team to build shared beliefs that stimulate team
members to aim higher and strengthen awareness among members (Tröster et al.
2014), which helps the team reach a consensus concerning a higher level of tailoring
performance. This enables the team to be more effective in setting better goals that in
turn produce holistic and quality tailoring decisions. In addition, because team members
are convinced of their own skills and abilities and perceive the influence of higher-
performing team members, they will take the initiative (Seibert et al. 2011; Maynard
et al. 2012; To et al. 2015) to do well when formulating their own development tasks and
practices. In this way, repetitive effort and procedures for coordinating members’ mutual
expectations of individual task proposals and solutions with respect to the tailoring goal
can be reduced. Thus, less effort and time are needed to make effective and quality
tailoring decisions. Thus, we hypothesize the following:

H3a: Potency has a positive influence on SPT efficiency.
H3b: Potency has a positive influence on SPT effectiveness.

In the investigation of teams, impact means that tasks performed by a team have a significant
influence on organizational or team objectives (Kirkman et al. 2004; Maynard et al. 2012).
When team members perceive that their work markedly affects outcomes, they may show
more proactive work attitudes and behaviors, which may have positive consequences for the
team (Seibert et al. 2011). Specifically, during SPT, with the support of impact, team members
tend to plan their own development work and solutions with an enlarged scope that actively
extends to consider potential consequences for the entire project and the organization. This
allows team members to better grasp the grand scheme of the tailoring information and
potential requirements stemming from a specific tailored task and helps them better see how
the expected consequences may benefit the overall result. On the other hand, impact may also
increase team members’ sense of responsibility for their owned tasks and practices and instil
the perception that their activities have a significant impact on others’ outcomes and the overall
result. This stronger sense of accountability can lead team members to be more cautious when
tailoring the development process and to give greater consideration to the possible conse-
quences of the process proposal. Presumably, to more rigorously conduct SPT, the effort and
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time expended would be increased to ensure the appropriateness of the tailoring decision.
Accordingly, we hypothesize the following:

H4a: Impact has a negative influence on SPT efficiency.
H4b: Impact has a positive influence on SPT effectiveness.

2.4 Power distance

Team-level power distance (PD) refers to the extent to which a team accepts an unequal
distribution of power among team members (Hofstede 2001; Cole et al. 2013; Daniels and
Greguras 2014; Yuan and Zhou 2015; Hu et al. 2018). Scholars have indicated that on low-PD
teams, team members believe that power should be shared and not limited to team managers;
hence, they cannot tolerate the asymmetrical authority. In a low-PD environment, managers
tend to have more interaction and socialization with employees (Cole et al. 2013; Daniels and
Greguras 2014). In addition, team members may not directly obediently follow the managers’
decisions and may actively express their opinions and ideas and negotiate with managers
(Yang et al. 2007; Cole et al. 2013; Hu and Judge 2017). Workers can be motivated when they
have rights to jointly participate in decision-making. Conversely, on teams with high PD, team
members accept the unbalanced distribution of power and authority, and they tend to strictly
abide by team policies and the manager’s instructions and believe that managers are the
primary source of support for the team (Drach-Zahavy 2004). During the decision-making
process on low-PD teams, team members are afraid to express their personal opinions and
conceal their thoughts and ideas because they fear the manager’s authority and dissatisfaction
(Hofstede 2001; Daniels and Greguras 2014).

On the basis of the aforementioned concept, we reasonably assume that low and high PD in
the SPT context may affect team operations differently and may therefore affect the team’s
tailoring-related decision making. Specifically, in software teams, managers often speak for the
business and customer side, while team members may be primarily concerned with the work
they do for the success of the technical development. In this context, effective and efficient
decision making should involve both managers’ and team members’ thoughts, ideas and
opinions to generate more comprehensive tailoring decisions. Decisions that favor one side
(e.g., the manager or team members) may have a unilateral or narrower and segmented
tailoring scope that fails to consider its potential impact on the entire project. As a result,
during SPT, PD may affect team members’ inherent motivation and authority to express their
opinions and make suggestions, which may influence the outcome of a participative decision-
making process (Taras et al. 2010; Cole et al. 2013; Yuan and Zhou 2015; Rao and Pearce
2016). However, the extant software development literature has not investigated the contextual
influence of power distance on team members’ PE during SPT. Therefore, this study explores
and investigates the moderating effect of PD on the relationship between the components of
PE and SPT performance (efficiency and effectiveness).

2.5 The moderation of SPT efficiency by power distance

In the SPT context, when a software team exists in a low-PD environment, authority and
power are shared among team members, and the informal exchange of task information in
manager-member and member-member relationships may be more frequent and symmetric.
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Team members can further understand and perceive the value and importance of their work
through open communication with peers (Daniels and Greguras 2014). In this context, the
team may have a more collective cognition and understanding of the meaningfulness of its
practice or task content. This may enhance the team’s energy and momentum in efficiently
planning to meet evolving development needs. In addition, in a low-PD team environment,
managers and leaders tend to be more egalitarian (Goleman 2000) and willing to accept and
solicit members’ opinions and concerns when proposing process solutions; hence, the opera-
tion and effect of autonomy in SPT may be enlarged. In other words, when an autonomous
team environment is associated with lower PD, the team as a whole can theoretically
synthesize and formulate tailoring schemes locally with greater speed without going through
the bureaucratic organizational hierarchy. This ensures that the team conducts SPT to effi-
ciently satisfy the internally established schedule and address emerging issues and changes in a
timely manner. Based on the above statements, we hypothesize the following:

H5a: Lower PD strengthens the positive effect of meaningfulness on SPT efficiency.
H5b: Lower PD strengthens the positive effect of autonomy on SPT efficiency.

Additionally, a lower PD team environment implies that members are highly participative in
the decision-making regarding process tailoring. Through collective group intelligence, the
process plans and decisions made by the team may reflect less effort and time spent conducting
SPT. This efficiency seems to be facilitated by high potency among team members, since
members are then more capable of figuring things out and getting things done (Kirkman et al.
2004). Thus, the entire team theoretically gains more cohesion and shared beliefs, which
increases team members’ commitment to efficiently tackle dynamic development challenges
and make tailoring decisions in like manner. In terms of impact, the aforementioned inference
indicates that software teams with this PE characteristic tend to formulate safer but more
thoughtful development solutions. This slower pace of decision-making might be exaggerated
when leaders do not exert firmer control over the tailoring process. This is because the process
of SPT decision making involves the discussion of potential consequences of the solution plan
for the outcome of the project. In this situation, lower PD makes the discussion more diffuse,
and a consensus cannot be easily reached (Cole et al. 2013; Daniels and Greguras 2014). In
other words, the existence of PD may reduce the negative effect of impact on SPT efficiency.
Based on the above statements, we hypothesize the following:

H5c: Lower PD strengthens the positive effect of potency on SPT efficiency.
H5d: Lower PD amplifies the negative effect of impact on SPT efficiency.

2.6 The moderation of SPT effectiveness by power distance

Since SPT drives how a development project may proceed, the results of SPT critically
determine the development outcome. When a software team conducts SPT in an environment
where power and authority over decision-making are shared and participative (i.e., low PD),
team members and task or practice owners have more firsthand and straightforward commu-
nication with the manager. In this situation and with perceived meaningfulness, team members
may exhibit higher enthusiasm in performing their tasks and may be more participative when
tailoring and coordinating the development process in which their tasks are contextually
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involved. As a result, more comprehensive involvement of team members can be expected
during SPT, which contributes to the effective validation of the tailoring proposals and ideas,
resulting in a more integrated and quality process solution that benefits a variety of interests. In
terms of autonomy, members in an autonomous team environment are given authority and
control to plan their own work (Maynard et al. 2012). When such a team also has low PD,
members are given more control over their work (Hu and Judge 2017), but more responsibility
regarding the outcome of the work is presumably imposed on team members as well. In the
SPT context, such a situation seems to lead software team members to not only engage in more
thorough consideration when proposing development tasks but also effectively remedy the
tasks when they deviate, hence helping the team develop tailoring solutions thoughtfully and
execute them carefully. Based on the above statements, we hypothesize the following:

H6a: Lower PD strengthens the positive effect of meaningfulness on SPT effectiveness.
H6b: Lower PD strengthens the positive effect of autonomy on SPT effectiveness.

Moreover, in an environment where PD is low, the manager is more willing to consider and
accommodate team members’ expert opinions, suggestions and solutions in the decision-
making process. A low-PD situation might enhance team performance in SPT when the team
has high potency. Specifically, in addressing new challenges that require development adjust-
ments, a highly capable software team with low PD has more freedom to test and adopt new or
more advanced solution approaches and adjust the development correspondingly to better meet
the project goal. In other words, such a team often aims higher when dealing with issues and is
able to effectively formulate a better solution that helps evolve the development to a superior
status. Finally, a software team that has a high level of impact orientation tends to closely relate
the decisions made in the development process to the ultimate outcome of the project. In this
situation, low PD enables such a team to conduct SPT more cautiously and make a considered
tailoring decision. Such a process solution comprehensively takes into account the concerns of
team members in various dimensions and from a longer-term perspective, thus effectively
ensuring the validity of the potential outcome of the team’s SPT decisions. Given the above
statements, we theorize the following:

H6c: Lower PD strengthens the positive effect of potency on SPT effectiveness.
H6d: Lower PD strengthens the positive effect of impact on SPT effectiveness.

Based on the aforementioned arguments and hypotheses, this study develops a research model
(see Fig. 1) to explore and investigate the effects of PE in terms of meaningfulness, autonomy,
potency, and impact on SPT performance (i.e., efficiency and effectiveness). In particular, PD
is considered a moderator of the relationships between the four PE components and SPT
performance.

3 Research methods

3.1 Data collection and sample

A survey research method was adopted to empirically test the model. Since this investigation
focused on software development teams in Taiwan and Mainland China, a back-translation
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approach (Brislin 1970; Lee et al. 2021) was used to translate original English versions of the
measurement items into Mandarin. To ensure face and content validity, three experts (includ-
ing two university professors and one industry practitioner) who specialize in software
development and information systems participated in examining the measurement items
related to the SPT domain and confirmed that these items were clearly expressed and
meaningful. In addition, we recruited 30 graduate students from the Executive Master of
Business Administration (EMBA) and Management Information Systems (MIS) programs in a
university to join in the pilot-testing process. The participants were selected based on their
qualifications as practitioners in the software development domain to help ensure the compre-
hensibility of the questionnaire items. Through this procedure, the finalized formal question-
naires were developed.

To increase the quality of the samples, this study adopted the multiple sampling frames
strategy (Johnston et al. 2011). Specifically, the samples were collected from two regions,
Taiwan and Mainland China, because the authors have access to the IT and software
associations in these regions. The participating companies were selected based on the business
listings of the associations. With the assistance of the associations, we were able to obtain more
practical and effective questionnaires. Furthermore, we conducted a quality screening process
to establish our candidates and then randomly selected 200 organizations in the two regions as
the sampling frames. Moreover, the business listings included not only software companies but
also organizations that have the software development function (e.g.,software development
unit or department) in various industries. Of the 200 organizations contacted, 105 organiza-
tions were willing to delegate a software team to participate in this survey (one software team
per organization). The target samples for this investigation were software teams that are
directly involved in SPT and experience it.

To effectively target and select the proper participants, at the beginning of the question-
naire, we first introduced the SPT concept and its practices in software development, and then,
we designed a dichotomous question (Yes or No) to ask the respondents whether they had
SPT-relevant experience. Only those who responded “Yes,” implying they had SPT experi-
ence, were qualified to proceed with the questionnaire. To avoid single-source and common
method bias (CMB), an ex-ante treatment was used (i.e., each software team was requested to
delegate at least two key informants who had experienced and undertaken SPT tasks to
complete the questionnaires) to gather the survey data. Notably, the investigation and survey

Fig. 1 The research model
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took place during the COVID-19 pandemic. To minimize the influence of the epidemic, the
survey was conducted based on the participating teams’ preferences for taking either paper-
based or online questionnaires. By doing so, we were able to increase the teams’ willingness to
participate in the survey. Additionally, CMB may occur because of social desirability bias
(Nederhof 1985; Ralph 2018). Therefore, we adopted the following treatments to reduce the
social desirability bias effect (Nederhof 1985; Srivastava et al. 2015). In the survey, we
declared that the data were only used for an academic investigation. We also informed the
respondents that the questionnaires were anonymous and that their personal information would
be kept confidential to encourage the respondents to truthfully complete the questionnaire.

The survey was conducted from April to October 2020. We received 242 questionnaires
from the 105 participating organizations. Among the returned questionnaires, 6 invalid
questionnaires (e.g., incomplete responses) from 3 organizations were removed to ensure the
quality of the survey. Eventually, in total, 102 software teams from Taiwanese and Mainland
Chinese firms (79 teams from Taiwan and 23 teams from Mainland China) with 236
respondents participated in this survey. Thus, 236 samples were included in the data analysis.
Additional independent-samples t-tests of education, job position, and work experience
showed no significant differences between the paper and online questionnaires; thus, we
aggregated the data from these two groups. Furthermore, this study checked whether the
responses were representative of the population. Thus, we tested the nonresponse bias using
the extrapolation approach proposed by Armstrong and Overton (1977). This approach
assumes that participants who respond later are more likely to be nonrespondents. The t-test
results showed that there was no significant difference between the early and late question-
naires (after reminders) in terms of education, job position, and work experience. Thus, this
study reduced the threat of the nonresponse bias effect, and the responses were sufficiently
representative of the population. We also utilized the G*Power software (Faul et al. 2009;
Russo 2021) to calculate the minimum sample size (146 samples), and our sample met the
requirement. The parameters of the software were based on the suggestions of Campanelli
et al. (2018) and Lee et al. (2021) (effect size of 0.15 (average value), power level of 0.95, and
maximum allowed error of 0.05). The sample demographics are shown in Table 1. Collecting
the samples from multiple sources (i.e., Taiwan and Mainland China) and different industries
(See Table 1) helped us increase the sample heterogeneity (Johnston et al. 2011; Baltes and
Ralph 2022) and achieve data triangulation (Hussein 2009; Casey and Murphy 2009; Cao and
Reimann 2020) to increase the possibility of generalizability.

3.2 Measures

In this study, the measurement items of the research model were previously validated
constructs adapted to fit the SPT context and measured using a seven-point Likert scale, as
shown in the Appendix Table 8. Notably, the questionnaire items are presented in a generic
and concise manner in the Appendix Table 8. We elaborate on these items and provide
examples in the formal questionnaire to help the respondents complete the questionnaire. In
particular, PE is multifaceted and comprises the following four subcomponents: meaningful-
ness, autonomy, potency and impact. Each of the four components was measured by three
reflective items adapted from Kirkman et al. (2004). PD was assessed using a reflective six-
item scale adapted from Clugston et al. (2000) to measure the extent to which team members
are willing to accept unbalanced power and authority within the team. SPT performance was
operationalized as two constructs: SPT efficiency and SPT effectiveness. Specifically, we
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followed the literature in defining SPT efficiency as a software team’s effort spent on
performing a tailoring task. It was measured by two reflective items from Lee et al. (2021).
SPT effectiveness was defined as the quality of the tailoring decisions made by the software
team. Five reflective items developed by Lee et al. (2021) were utilized to assess SPT
effectiveness.

3.3 Data aggregation

Since we collected the survey data from multiple sources/responses of each team, it was
necessary to ensure consistency among the respondents’ answers when comparing them (Lee
et al. 2021; Hu and Judge 2017; Cole et al. 2013). We therefore examined several statistics:
Rwg (James et al. 1984) and intraclass correlation coefficients ICC(1) and ICC(2) (Schneider
et al. 2003). The values of Rwg and ICC(2) should be greater than the accepted value of 0.70,
and the value of ICC(1) should exceed the threshold of 0.12, which indicates a reasonable level
of agreement (Schneider et al. 2003). As shown in Table 2, the team members’ perceptions are
similar, and their ratings are valid for team-level analysis.

In this study, the partial least squares (PLS) method was selected to examine the model.
PLS has been extensively adopted in empirical software engineering studies (e.g., Romero
et al. 2015; Akgün et al. 2015; Campanelli et al. 2018; Russo 2021; Russo and Stol 2021)

Table 1 Characteristics of the study sample

Item Number Percentage

Respondent information
Respondent position Team leader/Project manager 40 16.9%

System analyst 25 10.6%
System developer 134 56.8%
System tester 22 9.3%
Other 15 6.4%

Work experience 1–5 years 95 40.3%
6–10 years 98 41.5%
11–15 years 22 9.3%
More than 15 years 21 8.9%

Education Bachelor’s degree 65 27.5%
Master’s degree 151 64.0%
Ph.D. 20 8.5%

Software project information
Team size Fewer than 5 70 29.7%

6–10 68 28.8%
11–15 50 21.2%
16–20 20 8.5%
Over 21 28 11.9%

Project duration Less than 3 months 92 39.0%
4–6 months 80 33.9%
7–12 months 40 16.9%
Over 13 months 24 10.2%

Industry Software 134 56.8%
Communication 16 6.8%
Electronics 32 13.6%
Manufacturing and machinery 28 11.9%
Finance and banking 21 8.9%
Other 5 2.1%
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because PLS is a distribution-free technique (i.e., the estimation is not affected by the
complexity of the model or nonnormality of the data) (Lee et al. 2020a, 2020b) and can
overcome multicollinearity issues (Hair et al. 2012, 2013; Russo and Stol 2021). Additionally,
PLS is insensitive to sample size considerations and is suitable for both very small and very
large samples compared to covariance-based structural equation modeling (CB-SEM) (Hair
et al. 2012; Akgün et al. 2015; Russo and Stol 2021). In terms of other approaches, such as
CB-SEM, PLS is employed for the following reasons (Hair et al. (2012, 2017). First, the
proposed model of this study is complex, as it has a total of seven constructs and sixteen
hypotheses. PLS is more suitable for analyzing a complex model than CB-SEM (Russo and
Stol 2021). Second, the model is of a focused type (i.e., the number of exogenous latent
variables is at least twice as high as the number of endogenous latent variables) (Hair et al.
2012, p.421), rendering it suitable for PLS (Hair et al. 2012; Koubaa et al. 2014; Lin et al.
2021). In contrast, CB-SEM is proper for analyzing an unfocused model (i.e., the number of
endogenous latent variables is at least twice as high as the number of exogenous latent
variables) (Hair et al. 2012, p.421). Third, the analysis involves a continuous moderator
(i.e., PD) (Hair et al. 2017), and PLS can be used to conduct a moderation analysis (Memon
et al. 2019). In the following section, the measurement model is first examined by testing the
reliability and validity of the constructs, and then, we verify the structural model by assessing
the strength of the hypothesized links among the variables (Lee et al. 2020a). In this study,
SmartPLS 3 (Ringle et al. 2015) was adopted for the analysis.

4 Results

4.1 Measurement model

In this study, we validated the measurement model by examining item reliability, convergent
validity and discriminant validity. First, item reliability can be determined by examining the
item loadings of the constructs. The loading value should exceed the threshold of 0.7 (Hair
et al. 2013); here, all the item loadings of the indicators, which were between 0.701 and 0.962,
were greater than the suggested acceptable value (see Table 3). Additionally, reliability was
assessed using composite reliability (CR) values. According to the results (see Table 3), all the
CR values, which ranged from 0.870 to 0.958, exceeded the recommended threshold of 0.7,
confirming the reliability of the constructs (Hair et al. 2013). To evaluate convergent validity,
we examined the average variance extracted (AVE) of the constructs. Each construct’s AVE
should exceed the threshold value of 0.50, which indicates that 50% or more of the variance is
explained by the indicators of the construct (Hair et al. 2013). Based on the results, all the AVE

Table 2 Data aggregation statistics
Constructs ICC (1) ICC (2) Rwg

Meaningfulness 0.578 0.763 0.866
Autonomy 0.551 0.752 0.852
Potency 0.601 0.712 0.806
Impact 0.385 0.708 0.875
SPT efficiency 0.479 0.820 0.920
SPT effectiveness 0.822 0.901 0.759
Power distance 0.451 0.766 0.811
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values exceeded the threshold of 0.50, as the values ranged from 0.573 to 0.919 (see Table 3);
thus, the convergent validity of the constructs was confirmed. Next, discriminant validity was
examined using a heterotrait-monotrait ratio of correlations (HTMT) procedure (Henseler et al.
2016). The results indicated that all the HTMT values were below the accepted value of 0.90
(see Table 4), indicating that discriminant validity was established between the two constructs.

Moreover, although we used an ex ante treatment to reduce the possibility of CMB and its
effect on the model, post hoc examinations of the CMB remain necessary. This study adopted
two post hoc approaches to detect whether CMB exists. This study performed Harman’s one-
factor test (Podsakoff et al. 2003), and the results showed that the variance of the first factor
accounted for 35.22% of the variance, which is less than 50%, verifying that CMB was not a
significant concern. Then, as Kock (2015) and Lee et al. (2021) suggested, we conducted full
collinearity tests by testing whether all the variance inflation factors (VIFs) were below the
recommended threshold of 3.3. The results showed that none of the VIFs in this study
exceeded this threshold (see Table 5), implying that CMB was not a significant issue in this
study.

4.2 Structural model

The bootstrap resampling method (5000 resamples) was employed to test the structural model
and path coefficients, and the coefficients of determination (R-square value) were calculated

Table 3 Descriptive statistics and measurement model results

Constructs Mean Standard deviation Loadings CR AVE

Meaningfulness (ME) 0.883 0.716
ME1 5.45 1.02 0.811
ME2 5.33 1.13 0.857
ME3 5.55 1.16 0.870
Autonomy (AU) 0.896 0.811
AU1 5.66 0.98 0.892
AU2 5.78 1.13 0.909
Potency (PO) 0.876 0.701
PO1 5.88 1.11 0.822
PO2 5.92 0.92 0.859
PO3 5.75 0.82 0.831
Impact (IM) 0.876 0.78
IM2 5.22 1.20 0.866
IM3 5.09 1.23 0.900
SPT Effectiveness (EE) 0.870 0.626
EE1 5.72 1.05 0.828
EE2 5.58 0.92 0.796
EE3 5.83 0.86 0.832
EE4 5.92 0.95 0.702
SPT Efficiency (EY) 0.958 0.919
EY1 4.71 1.77 0.955
EY2 4.66 1.82 0.962
Power distance (PD) 0.870 0.573
PD1 2.75 1.88 0.812
PD2 3.44 2.08 0.711
PD4 2.81 2.11 0.801
PD5 3.02 2.27 0.752
PD6 3.36 2.39 0.701
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(Hair et al. 2013). Specifically, path coefficients indicate the strength of the relationships
between the dependent and independent constructs. R-square values refer to the amount of
variance explained by the independent constructs (Lee et al. 2021). Table 6 summarizes the
results of the structural path analysis of the PLS estimations. Specifically, in terms of the main
effects, we found that most of the proposed hypotheses were supported. Surprisingly, mean-
ingfulness had a negative effect on SPT efficiency (H1a), and impact had a positive influence
on SPT efficiency; thus, H4a could not be confirmed. Regarding the moderating effects, only
the two hypotheses (H5b and H6b) were supported. These results are further explained and
discussed in the next section (i.e., section 5). The coefficient of determination (R2) of the
model was 0.353 for SPT efficiency and 0.715 for SPT effectiveness. We also examined the
predictive relevance (Q2), and the Q2 values for SPT efficiency and effectiveness were 0.212
and 0.371, respectively. These values were greater than 0, indicating that the model has
acceptable predictive relevance (Hair et al. 2013). Moreover, based on the R2 and Q2 values,
we further assessed the f2 and q2 effect sizes. Values of 0.02, 0.15, and 0.35 reflect a small,
medium, or large f2 or q2 effect size, respectively (Söllner et al. 2017, p. 242). According to
Table 7, the results demonstrated the least small f2 and q2 effects for all significant relation-
ships. Finally, the model fit was examined using the standardized root mean square residual
(SRMR) (Henseler et al. 2016). The model’s SRMR value was 0.073, which is less than the
threshold value of 0.8, implying that our model is acceptable (Henseler et al. 2016).

Moreover, the samples were gathered from software and non-software industries. We
conducted an additional analysis using the non-software industry samples (106 respondents
from 46 teams) to examine whether the sample distribution affected the results. This supple-
mentary analysis is possible since the sample size (106) is considered sufficient with the
minimum sample size requirement of 60 and the rule of thumb of 10 cases per indicator (Lee
and Chen 2022; Chin 1998) concerning the most complex variable, i.e., PD, which has 6
indicators in the model. According to Table 6, the results showed that no difference exists in

Table 4 The HTMT values of dis-
criminant validity Constructs ME AU PO IM EE EY PD

1. ME
2. AU 0.567
3. PO 0.335 0.662
4. IM 0.620 0.610 0.588
5. EE 0.387 0.450 0.382 0.610
6. EY 0.228 0.297 0.702 0.575 0.458
7. PD 0.691 0.557 0.487 0.198 0.402 0.232

Table 5 The VIF values of com-
mon method bias Independent

construct
Dependent construct

ME AU PO IM EE EY PD

1. ME 1.987 1.622 2.221 2.670 1.220 1.998
2. AU 2.372 2.001 1.856 2.110 1.335 2.338
3. PO 1.988 1.852 2.551 2.987 2.221 2.220
4. IM 1.637 1.962 2.557 1.335 1.888 1.228
5. EE 2.006 2.223 1.667 2.111 1.607 1.118
6. EY 2.587 1.335 1.369 3.001 1.558 2.005
7. PD 1.005 1.857 2.001 2.115 1.327 2.009
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terms of the full sample group and non-software industry group, implying that the non-
software industry samples do not skew the results of the full sample.

5 Discussion and implication

5.1 Theoretical contributions

Considering the findings of this study, its theoretical contributions are discussed as follows.
Overall, this study sheds light on an important yet unresolved issue regarding the conditions
under which team members are psychologically motivated to efficiently and effectively engage
in the collaborative decision-making of SPT. Though existing SPT studies have shown that
knowledge and its absorption, especially with respect to team members’ input, is critical, how
to facilitate team members’ intrinsic motivation to actively participate in such a unique team-
based decisional process and contribute critical thinking to it remains unknown. This paper
closes this gap by examining team members and their critical input and contributes to the
literature by theorizing the effects of team members’ PE on the output of efficient and effective
tailoring decisions through SPT. The results advanced our knowledge by revealing that the PE
dimensions of meaningfulness, autonomy, potency and impact differentially influence team
members’ devotion and accountability to collaborating in the tailoring process.

Table 7 f2 and q2 effect sizes for the model

Effect types Hypotheses f2
value

f2
effect
size

q2
value

q2
effect
size

Main effects H1a: Meaningfulness has a positive influence on SPT
efficiency.

0.035 Small 0.024 Small

H1b: Meaningfulness has a positive influence on SPT
effectiveness.

0.112 Small 0.025 Small

H2a: Autonomy has a positive influence on SPT efficiency. 0.132 Small 0.031 Small
H2b: Autonomy has a positive influence on SPT effectiveness. 0.242 Middle 0.090 Small
H3a: Potency has a positive influence on SPT efficiency. 0.091 Small 0.012 Small
H3b: Potency has a positive influence on SPT effectiveness. 0.110 Small 0.022 Small
H4a: Impact has a negative influence on SPT efficiency. 0.160 Middle 0.141 Small
H4b: Impact has a positive influence on SPT effectiveness. 0.045 Small 0.013 Small

Moderating
effects

H5a: Lower PD strengthens the positive effect of
meaningfulness on SPT efficiency.

0.000 −0.005

H5b: Lower PD strengthens the positive effect of autonomy on
SPT efficiency.

0.025 Small 0.02 Small

H5c: Lower PD strengthens the positive effect of potency on
SPT efficiency.

0.000 0.000

H5d: Lower PD amplifies the negative effect of impact on SPT
efficiency.

0.002 −0.001

H6a: Lower PD strengthens the positive effect of
meaningfulness on SPT effectiveness.

0.005 −0.004

H6b: Lower PD strengthens the positive effect of autonomy on
SPT effectiveness.

0.065 Small 0.02 Small

H6c: Lower PD strengthens the positive effect of potency on
SPT effectiveness.

0.015 −0.005

H6d: Lower PD strengthens the positive effect of impact on
SPT effectiveness.

0.004 −0.003

Empirical Software Engineering (2022) 27:183 Page 17 of 28     183



Scholars have noted that a software team’s dynamics play a critical role in knowledge-
intensive SPT (Kalus and Kuhrmann 2013; Campanelli and Parreiras 2015; Campanelli et al.
2018; Lee et al. 2020a, 2021). These studies mainly focus on the team’s interactive behaviors
when conducting SPT. We take these studies as a starting point to further trace team members’
underlying motivational state in terms of PE, exploring its effects and how it operates in SPT.
Specifically, meaningfulness is shown to enable the team to understand the value of process
tailoring as well as the value of individual input in the accomplishment of the tailoring work.
Meaningfulness strengthens SPT knowledge and idea sharing and exchange, thereby enabling
the team to generate effective and quality tailoring decisions. In terms of SPT efficiency,
however, meaningfulness is shown to have a significantly negative effect. Such a result reflects
that when people perceive that their work and input are valuable and worthwhile (Kirkman
et al. 2004; Maynard et al. 2012), the coordination involved in SPT is prolonged. The ideas
and input on tailoring the shared process are conflictual or contradictory, and this arouses team
members’ emotional self-esteem or rational egoism (Lindenberg 2001). Because they feel that
they are doing the right thing (Dust et al. 2018), they may continue to defend or debate the
ideas and input, and as a result, greater effort is required to reach a consensus on the process
solution that is the most generally beneficial.

Autonomy may be typically assumed to worsen conflict and prolong the collaborative
decision-making process or to be beneficial only for agile software development teams
(Diegmann and Rosenkranz 2017). However, in our opinion, the results may imply that in
the SPT context, autonomy not only assists software teams in generating timely process
solutions without going through the bureaucratic organizational hierarchy but also fosters
team members’ independent and critical thinking to help them formulate more integrated
tailoring decisions that benefit a variety of interests. Potency is found to equip team members
with sufficient confidence and a shared belief in their ability to further challenge their limits in
producing synthesized tailoring solutions characterized by higher quality but requiring lower
individual effort. This finding implies that team members who perceive higher self-potency
can motivate themselves not only to keep pace with rapid and dynamic development processes
but also to equip themselves with more knowledge in accepting additional challenges to
advance the development project. In addition, as studies show that competent team members
tend to help others in highly interdependent work such as software development (Hudson
2007; Chen and Chong 2011; Von Krogh et al. 2012), the presence of potency motivates team
members to actively help the team accomplish the desired new development goal, thus
increasing the efficiency of collaborative solution planning in SPT.

Regarding impact, the results show that it allows team members to generate process
solutions and decisions by deliberating with an enlarged scope that includes the potential
consequences on the project execution, which leads to more suitable tailoring decisions. Such
a finding implies that a holistic impact orientation may be instilled in team members when
considering solutions in planning and responding to changes in the development process.
Moreover, an interesting finding shows that impact exerts an antagonistic (i.e., positive)
influence on SPT efficiency instead of the negative effect that we hypothesized. A possible
reason is that impact-oriented team members are likely to better grasp and comprehend the
necessary and peripheral information (Kirkman et al. 2004) of not only their own tasks or
practices but also others’ and are then able to devote effort to formulating valid process
solutions that are beneficial to the ultimate outcome of the project. This in turn helps the team
avoid spending additional time and effort on re-executing and remediating tasks, thereby
improving SPT efficiency. As a whole, we contribute to the extant software development

Empirical Software Engineering (2022) 27:183183    Page 18 of 28



literature by providing fresh insight into how PE empirically influences how a software team
carries out SPT, which can help improve SPT performance. Maynard et al. (2012) and To et al.
(2015) argued that the possible differential effects of the four empowerment subfactors should
be investigated and examined, and the results of this study clarify and theorize the distinct
operational mechanisms whereby they facilitate a team’s SPT, which drives the evolution of
software development.

Moreover, in a further investigation of how to build a proper and favorable decision-making
environment for a team’s engagement in SPT, this study looks into the power distribution in
the relationship between managers and team members (i.e., power distance). The results of this
study demonstrated that lower PD strengthens the positive effect of autonomy on SPT
efficiency and effectiveness. It is known that the innovative and dynamic nature of
contemporary software development suggests the need for team autonomy. This finding
delivers a critical message from software teams that reinforces the claim by showing the
utility of SPT, particularly spiced with PD, for them to promptly respond and collaboratively
adjust the development through waves of change. Chen et al. (2015) indicated that when new
product teams engaged in highly challenging technological development processes face
problems that they cannot solve on their own, they may feel distraction, pressure or loss of
motivation, thereby hampering team performance. This study furthers the research by
reporting a result specific to the context of software development planning. Specifically, the
results of this study show that in a low-PD environment, managers can exert more influence on
team members’ perception of autonomy and their associated work motivation and in turn
provide more support that can produce valuable psychological capital, which helps increase
team members’ self-efficacy when performing tailoring work.

However, the rest of the results showed that the effect of PD on the relationships of
meaningfulness, potency, and impact with SPT performance were nonsignificant (i.e., hypotheses
H5a, H5c, H5d, H6a, H6c, and H6d were not supported). This seems to contradict the call for
promoting lower PD in managing empowered software teams. Specifically with respect to H5a
and H6a (meaningfulness × power distance→SPT efficiency and effectiveness), the possible
reasons are as follows. According to prior studies (e.g., Guinote (2017) and Hildreth and
Anderson (2016)), teams with low PD may have difficulty reaching consensus and may experi-
ence increased difficulty in task negotiation when individual team members perceive that their
tasks are the most important and valuable. This may create task conflicts among team members
and task owners (Lee et al. 2020b). In addition, power may decrease the accuracy of judgment and
decision quality when power holders are overconfident or self-righteous (Fiske and Berdahl 2007;
Nissan et al. 2015). In this regard, the role of PD in the relation between team members’
perception of meaningfulness and SPT performance is shown to be nonsignificant. Furthermore,
the failure to confirmH5c andH6c (potency × power distance→SPT efficiency and effectiveness)
indicates that lower power distance has little effect on a team’s collaborative SPTwork. The study
of Antonakis and Atwater (2002) may explain why, as it suggests that when team members’
perceived ability is high, they prefer to avoid intensive interaction with managers (i.e., a low-PD
environment) because they are afraid that managers maymeddle in their work and seek to guide it
(Chen et al. 2014). As the work of SPT involves various domain-specific tasks that are owned by
capable team members, a low-PD team environment is thus shown to not significantly affect the
relationship between potency and SPT performance. Such a finding advances our understanding
of power distance in the SPT context: managers need not have weaker authority for the team to
better perform collaborative SPT. Rather, they can display more trust in team members and help
build up team members’ belief in their potency (Ozyilmaz et al. 2018) to accomplish the tailoring
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goals. They can also encourage the more competent team members to be more altruistic. In these
ways, the shared and interdependent development processes can be tailored to yield a more
integrated process solution.

Regarding the failure to confirm H5d and H6d (impact × power distance→SPT efficiency
and effectiveness), the possible reasons are discussed as follows. Because of the diversity of
each tailoring case, conducting SPT often involves nonroutine decision-making. Under this
uncertain decision-making environment, the team members with more power (i.e., in a low PD
team environment) may feel stress and anxiety (Chen et al. 2015) if they perceive that their
task has a significant influence on the team objectives and project outcomes. This may lead
power holders to dislike the tasks that they are in charge of (DeWall et al. 2011). Therefore, in
the SPT work that requires team members to be responsible and accountable for collaborative
SPT decisions, decreasing manager-member PD does not influence the relationship between
impact and SPT performance. This finding uncovers the underlying operational mechanisms
of a contextual factor (i.e., power distance) on the specific effects of PE on SPT performance.
The results also extend Guinote’s (2017) study by showing that even in an empowered
environment, the relationship between power and performance is nuanced and depends on
the task and the motivation to complete it.

5.2 Practical implications

Based on the results of this study, several practical implications are provided as follows. First,
the results of this study showed that PE indeed fosters SPT performance, except in the case of
the negative effect of meaningfulness on SPT efficiency. In terms of meaningfulness and
impact, organizations can consider establishing a process asset library (PAL), a knowledge
repository used to store and make available all the process assets that are useful and sharable to
those who define, implement, and manage processes in the organization (Lee et al. 2016;
García et al. 2011). A PAL can help organizations and software teams transfer and exploit
software process knowledge, collect similar past tailoring experiences of processes and
practices, and archive failed tailoring cases and best practices. With such functionality, team
members can survey the PAL to increase their all-around cognition and understanding of
planning and tailoring processes, thus helping them view impact more holistically when
proposing a tailoring solution.

Moreover, with the establishment of a PAL, we suggest that organizations encourage
project teams and their members to share their proven tailored process solutions (i.e., best
practices) and publish the solution case in the library to recognize employees’ contribution to
the organization’s software process improvement (SPI) program. This would help increase
members’ perceived value and meaningfulness and ignite their enthusiasm to contribute more
valuable input to subsequent SPT tasks. To reduce the negative effect of meaningfulness on
SPT efficiency, projects and practitioners may consider utilizing the Delphi method or nominal
group technique (NGT) (Cantrill et al. 2015) to facilitate the collaborative decision-making
process in SPT. For example, in the Delphi method, two of the best-known features of which
are anonymity and converging evolution, team members record their opinions, and these are
then discussed while preserving anonymity to mitigate emotional responses. The project team
then votes anonymously again to effectively reach a consensus before moving on to the next
process issue. Such a group decision practice would increase the productivity of brainstorming
in terms of soliciting ideas and opinions and would streamline discussion of the input to yield a
process solution that truly satisfies the most needs.
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Concerning teams’ perceptions of autonomy and the favorable results reported in this study,
we suggest that managers consider loosening control over team members and instead becom-
ing team members’ “devil’s advocates” to prevent groupthink (Lee and Chen 2019; Lee et al.
2020a). This is particularly necessary in the critical thinking and decisional process of SPT. In
addition, managerial practitioners should ponder how much and what type of autonomy they
are willing or able to give. Providing a proper scope for decision-making and appropriate
discretion over goals, budgeting, resourcing and scheduling (i.e., autonomy for planning)
seems to be an effective means of instilling task motivation (Janz et al. 1997). However,
when managers grant autonomy and discretion to team members over tailoring decisions, they
may need to also consider whether team members are willing to accept the offered authoriza-
tion, since it is often deemed by individuals that, according to attribution theory (Kassin et al.
2010), such an offer comes with a price, i.e., the corresponding responsibility for the outcome
of the tailoring decisions. Therefore, it is suggested that managers not present the offer as a
trade and instil the idea in members that SPT decisions are made by the whole team, not
individuals. Notably, when a software team is composed of younger or less experienced
members, too much authorization might turn into excessive pressures, resulting in less
participation or avoidance of participation in the collaborative SPT work. Thus, to better
develop team members’ task motivation in SPT, autonomy should be associated with an
appropriate degree of authorization.

Regarding the moderating effect, interestingly, the results show that even if a low-PD team
environment is provided to software teams, it exerts little influence on the effect of the team
members’ task motivation on process tailoring performance. With this finding, we suggest that
managerial practitioners consider adopting the servant style of leadership (Holtzhausen and de
Klerk 2018) in guiding the team’s SPT activities. According to several studies, servant leaders
focus on the personal development of their followers/subordinates and adapt their leadership
style to fit each individual’s different needs, interests, motivations and idiosyncratic behavior
(van Dierendonck 2010; van Dierendonck et al. 2014; Eva et al. 2019). In other words, this
leadership type primarily focuses on team members’ advancement from a psychological and
intrinsic motivational perspective. However, as Eva et al. (2019) noted, building a servant
leadership culture requires selecting pro-socially motivated, conscientious people and provid-
ing corresponding servant leadership training. It can be inferred that leader selection is
particularly important because regardless of how good a training program is, changing self-
centered or narcissistic people into other-centered, empathetic, socially sensitive servant
leaders is almost impossible. To promote this leadership style, we suggest that software
organizations can consider providing incentive programs for team leaders and managers to
motivate them and to evaluate how they work to establish this leadership culture. In this way,
managers/leaders can be encouraged to become servant leaders that accommodate and support
the four distinct traits of psychological task motivation in their team members. This can help
catalyze and strengthen the social relationships between managers and team members, thereby
enhancing teams’ collaborative work performance when conducting SPT.

6 Limitations and future research

This study has several limitations and corresponding suggestions for extending and continually
developing SPT research. First, as the study focuses on software teams in Mainland China and
Taiwan, the findings may be limited in terms of generalizability. Future research can expand to
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examine the hypothetical relationships in other geographic contexts, such as different regions
or countries, and identify the differences. Second, this study primarily adopted a cross-
sectional research design (i.e., survey) to examine how PE influences SPT performance.
Scholars e.g., Maynard et al. (2012) have suggested that empowerment research should
incorporate a temporal dimension because empowerment may not be a static phenomenon
and may differ across phases of the team life cycle. Thus, subsequent research may advance
our understanding of SPT by studying empowerment while accounting for the team develop-
ment lifecycle, e.g., via Tuckman’s model, to extend the relevant results.

Third, the sample in this study was drawn from an Eastern social context. The cultures of
Eastern and Western societies are different (Hofstede 2001), and these cultural differences
might also affect team members’ perceptions about PD (Daniels and Greguras 2014; Hauff and
Richter 2015). Therefore, we suggest that follow-up studies extend the findings by adopting
cross-cultural research designs to further examine how culture influences team processes and
function when conducting SPT. Fourth, since SPT is commonly implemented in contemporary
software development, the investigation of this paper took a higher view and examined effects
that are not limited to any specific development type. Future research can use our findings as a
reference in considering different types of software development. In particular, as the distin-
guishing feature of agile development is self-organizing teams, these teams are theoretically
given more freedom and discretion over development. In this sense, future research can seek to
identify whether and how the agile development environment affects team members’ involve-
ment when performing SPT, as well as how the related effects, e.g., psychological contracts
(Robinson 1996; Rousseau et al. 2018), impact agile teams’ perceived power when authori-
zation is empirically not ideally autonomic. Finally, this study primarily conducted a quanti-
tative investigation (i.e., survey) and adopted several strategies and treatments in the survey
and the analyses. To some extent, this study ensures the quality of the data in such a
quantitative study with the purpose to theorize the proposed model and generalize the results.
Even so, future research is suggested to include qualitative studies, such as conducting case
studies or utilizing qualitative analyses (e.g., interviews), to obtain more additional and
specialized details from the findings of this study. In particular, we suggest that future
quantitative survey studies consider including a supplementary qualitative analysis when
planning and conducting the survey for the purpose of discovering more details about the
findings.

7 Conclusion

Software process tailoring is a crucial activity for dynamic and team-based software develop-
ment; it demands team members’ active and critical participation to innovate the development.
To understand the members’ energetic participation in SPT, this study focuses on the motiva-
tional perspective to theorize how psychological empowerment and the power distance
motivate team members to foster SPT performance. The results showed that psychological
empowerment in terms of meaningfulness, autonomy, potency, and impact has positive
impacts on SPT efficiency. Additionally, autonomy, potency, and impact increase SPT
effectiveness, whereas meaningfulness decreases SPT effectiveness. Regarding the moderation
effect, lower PD is found to enhance the positive effect of autonomy on SPT efficiency and
effectiveness. The theoretical model and empirical results of this study contribute to the
software engineering literature by conveying the important messages in SPT, i.e., we ascertain
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that the four components of PE exert different effects on the motivation of members when
conducting SPT. In addition, as a contextual factor, the power distance significantly deter-
mines the function of members’ autonomy on SPT efficiency and effectiveness.

Appendix

Appendix Table 8

Table 8 Questionnaire items

Construct Items Strongly disagree Neutral Strongly agree

Please indicate the extent to which you
agree with the following statements.

1 2 3 4 5 6 7

Meaningfulness
(ME)

(Kirkman et al.
2004)

(ME1) My team believes that the task
of SPT is significant to its projects.

○ ○ ○ ○ ○ ○ ○

(ME2) My team feels that it is
worthwhile to spend effort and
resources on SPT.

○ ○ ○ ○ ○ ○ ○

(ME3) My team feels that taking part
in SPT is meaningful.

○ ○ ○ ○ ○ ○ ○

Autonomy (AU)
(Kirkman et al.

2004)

(AU1) My team can propose different
ways to accomplish the tailoring goal.

○ ○ ○ ○ ○ ○ ○

(AU2) My team determines as a team
when a tailoring solution has been
found.

○ ○ ○ ○ ○ ○ ○

(AU3) My team makes suitable
tailoring decisions without being
told by management. (Item
dropped)

○ ○ ○ ○ ○ ○ ○

Potency (PO)
(Kirkman et al.

2004)

(PO1) My team has confidence in
itself when making tailoring
decisions that change the
development process.

○ ○ ○ ○ ○ ○ ○

(PO2) My team can get things done
when facing substantive and
continuous tailoring needs.

○ ○ ○ ○ ○ ○ ○

(PO3) My team believes that it can be
very productive.

○ ○ ○ ○ ○ ○ ○

Impact (IM)
(Kirkman et al.

2004)

(IM1) The tailored processes on my
team has a positive impact on the
project’s customer. (Item dropped)

○ ○ ○ ○ ○ ○ ○

(IM2) The tailored tasks of my team
help my company in the
establishment of new process
standards.

○ ○ ○ ○ ○ ○ ○

(IM3) The changes to the project
made by my team due to SPT make
a difference to my organization.

○ ○ ○ ○ ○ ○ ○

SPT effectiveness
(EE)

(Lee et al. 2021)

(EE1) This tailoring decision is based
on the best available information
for a software project.

○ ○ ○ ○ ○ ○ ○

(EE2) This tailoring decision is made
based on valid assumptions about a
project.

○ ○ ○ ○ ○ ○ ○
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Table 8 (continued)

Construct Items Strongly disagree Neutral Strongly agree

Please indicate the extent to which you
agree with the following statements.

1 2 3 4 5 6 7

(EE3) This tailoring decision helps the
project achieve its objectives.

○ ○ ○ ○ ○ ○ ○

(EE4) This tailoring decision makes
sense in light of the project’s
current resource situation.

○ ○ ○ ○ ○ ○ ○

(EE5) This tailoring decision is
consistent with the strategy and
context of integrated process and
product development. (Item
dropped)

○ ○ ○ ○ ○ ○ ○

SPT efficiency
(EY)

(Lee et al. 2021)

(EY1) We have accomplished SPT
tasks in less time than expected.

○ ○ ○ ○ ○ ○ ○

(EY2) We have accomplished SPT
tasks with less effort than expected.

○ ○ ○ ○ ○ ○ ○

Power distance
(PD)

(Clugston et al.
2000)

(PD1) Managers should make most
SPT decisions without consulting
subordinates.

○ ○ ○ ○ ○ ○ ○

(PD2) It is frequently necessary for a
manager to use authority and
power
when dealing with subordinates
during SPT.

○ ○ ○ ○ ○ ○ ○

(PD3) Managers should seldom ask
for members’ opinions in
proposing and determining
tailoring solutions. (Item drop)

○ ○ ○ ○ ○ ○ ○

(PD4) Managers should avoid
off-the-job social contact with
employees.

○ ○ ○ ○ ○ ○ ○

(PD5) Employees should not disagree
with management decisions
regarding SPT.

○ ○ ○ ○ ○ ○ ○

(PD6) Managers should not delegate
important planning and tailoring
tasks to team members.

○ ○ ○ ○ ○ ○ ○

Note: the questionnaire items are presented in a generic and concise manner in the Table 8. We elaborate on these
items and provide examples in the formal questionnaire to help the respondents complete the questionnaire
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