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Abstract
The impact of unexpected changes in new product development (NPD) project scope
on the performance of project teams cannot be overlooked in today’s complex 
business environment in which project owners’requests and expectations change
constantly. The results of a recent literature review indicate that successful knowledge
sharing practices can lead to the development of competitive advantages of a project
team by enhancing individuals’abilities of coordination and problem solving. On the
other hand, undesired consequences may occur if the knowledge cannot be effectively
shared among the team members. Nevertheless, there have been very few studies
engaging in exploring the knowledge sharing mechanisms used and the contingency
factors affecting the application of these mechanisms in the context of NPD projects
with unexpected change in scopes. Consequently, in this study the knowledge sharing
mechanisms used by project teams and the contingency factors affecting the use of
these mechanisms when encountering changes in the NPD project scopes are
explored by conducting an in-depth case study. The findings can help NPD project
teams examine their abilities to harness critical knowledge, and, in turn, develop
effective methods to share it in order to enhance NPD project performance.
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1. Introduction
The impact of unexpected changes in project scope on the performance of project
teams, in terms of project cost, schedule, and quality, cannot be overlooked in today’s 
complex business environment in which project owners’ requests and expectations 
change constantly. Under such circumstances, project teams tend to encounter
stress-inducing situations in which critical decisions must be made in a timely manner
based on limited information in order to ensure favorable project performance.

Although research indicates that the key to enabling effective knowledge sharing
(KS) in project teams is to let the experts talk to each other, this is a difficult task to
accomplish in practice, particularly in a time-stressed decision-making context.
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Undesired consequences, such as the reduction in the work efficiency of the project
team, increases in the probability of the failures of new product development (NPD)
projects, and unreasonable project delays, may occur if the knowledge cannot be
effectively shared among the team members. Nevertheless, there have been very few
studies engaging in exploring the KS mechanisms used and the associated
contingency factors in the context of NPD projects with unexpected disturbances.

Consequently, this study aims to specifically explore the knowledge sharing
mechanisms used by project teams and the contingency factors affecting the use of
these mechanisms when encountering changes in the NPD project scopes By
conducting an in-depth multiple-case study. The findings of this study can help NPD
project teams develop effective KS methods to enhance NPD project performance.

2. Literature Review
2.1. Knowledge sharing
Knowledge sharing (KS) can be defined as a set of activities in which knowledge is
transferred/distributed from specific individuals, groups, and organizations to others
[14]. The results of the literature review indicate a number of primary research
perspectives for comprehending knowledge sharing, such as learning [5], knowledge
market [19], knowledge flow [7], and communications/interaction [21].

What connects these perspectives is the interaction perspective. Knowledge can
be shared not only through structured media, such as documents, but also through
informal and/or formal interpersonal interactions [5, 12]. With reference to the classic
distinction of tacit and explicit knowledge [20], KS practices tend to rely on four
modes of interpersonal interactions [21, 22]: socialization (tacit to tacit);
externalization (tacit to explicit); combination (explicit to explicit); and
internalization (explicit to tacit). To conclude, the core of KS is the perception that
knowledge must be continuously moving throughout a group/organization so that it
can be reused, and recombined to create new knowledge in order to generate its
potential benefits. This can be done by utilizing various social and technical systems
and processes that facilitate human interactions [7].
2.2. KS practices in NPD projects with changes in scope
Projects are proven challenging to plan and manage because of their conditions and
performance evolve/change over time as a result of environmental turbulence [18].
The NPD projects, which is defined as the complete process of bringing a new
product from idea to market [11], have drawn significant attention of researchers.
Very few NPD projects have succeeded because of the dynamic nature of key success
factors, including time, cost, quality, and, in particularly, scope [28]. For example,
changes in project scope often lead to significant schedule and/or cost overrun as a
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result of unexpected reworks and additional tasks, redesign of work processes, or
re-allocation of resources [15]. Additionally, as scope changes often occur during the
course of the NPD projects and cause significant impacts on the progress of the
projects, researchers have conducted and/or called for research that aims to explore
and examine the indicated issues [18, 28].

There has been a significant body of studies related to the KS in the context of
project management [9, 13]. A consensus is that individual team members do not
have all of the knowledge a project requires and must acquire the knowledge needed
via effective means in order to accomplish productive work. Existing studies that
focus on investigating KS in NPD project teams have conducted using various
approaches and/or based on various perspectives, such as action research approach
[13], communication/networking perspective [1, 23], social capital perspective [3],
and risk management perspectives [26, 27]. However, empirical or theoretical studies
that investigate how KS factors influence the management of the NPD projects
undergoing unexpected changes in scope using a contingency approach are rare.

2.3. The contingency approach
The contingency approach has been widely adopted in various kinds of management
literature, and has been an underlying theme for theory building [25]. The
contingency approach emphasizes the importance of choosing the most suitable
management systems by taking into consideration critical contingency factors,
including corporate strategy, structures, and culture. To elaborate on this argument, it
is worth noting that the essential premise of the contingency approach is that
effectiveness, which can be broadly defined as organizational adaptation and survival,
can be achieved in more than one way, which implies that universal principles for
management excellence may not exist [30]. Effectiveness depends on the appropriate
matching of contingency factors with internal organizational structures that enable
appropriate response to the uncertainty and changes in the environment [34]. This
study thus adopts a contingency approach to achieve our research objectives.

3. Research Methodology
3.1. Research design
In this study the method of in-depth case study is adopted with reference to the logic
of the grounded theory [29]. The use of the grounded theory will be further addressed
later along with the data analysis procedures.

This study uses a step-by-step process [2]. The first step is to identify the key
contingency factors and the KS mechanisms used by project teams by reviewing the
existing literature on relevant domains such as PM, KS, and group learning. The
second step is to conduct archival data analysis on a research-based department to
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further evaluate the suitability of the identified contingency factors and the KS
mechanisms, and then to group and modify them based on the results of the analysis.
The third step is to conduct a case study of two research-based departments to
investigate the relationships between the contingency factors and the KS mechanisms.
3.2. Data collection
To ensure the construct validity of this study [33], three procedures were conducted.
First, data for this study are collected from multiple sources for the purpose of
carrying out data triangulation [16]. The data sources were as follows: (a) data from
17 semi-structured, face-to-face personal interviews with executives, middle-level
managers, and employees with non-managerial positions, each lasted from 40 to 120
minutes; and (b) documents from participating organization, including memos,
personal notes, work logs, and meeting minutes. Second, before the data collection
processes officially begin, the sample interview questions, data collection protocols,
and data analysis techniques to be used are sent to a number of professionals with
expertise relevant to this study for their evaluation. Finally, three pilot interviews with
two informants are conducted to further validate the interview instruments.

3.3. Data analysis
This study adopts the grounded theory approach [29], which can be summarized by
the following characteristics. First, the researchers engaged in data analysis while
collecting data. This practice allows the researchers to gradually adjust the orientation
of their data collection procedures based on the improving understanding of the
research topic, which makes the collected data become more focused. Second, the
two-stage method of analytic coding is adopted for the data coding process [17]. In
the first stage of initial coding, the data collected is examined line by line in order to
identify statements that are related to the study. When initial coding is completed, the
second stage of focused coding begins, in which the codes are sorted and categorized
based on their conceptual similarities. In this stage codes that are considered
irrelevant or relatively less productive are discarded. The remaining codes are then
reexamined for future analysis.

Third, the researchers used an inductive method in order to identify and develop
theoretical reasoning for the critical themes relevant to the research topic, while
simultaneously grounding this reasoning in empirical observations or data. These
themes were then further analyzed using the technique of pattern matching in order to
ensure internal validity [33]. The fundamental logic of this technique is to compare
an empirically-based pattern or a rival pattern with one or multiple-predicted patterns
[31], and then to appropriately explain and organize what is observed from the
collected data. Fourth, the external validity of this study was ensured by the use of
cross-case comparisons. Findings across the three cases in this study are compared to
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determine whether or not they share similar characteristics. Finally, the validity of the
findings is checked through three follow-up interviews.

4. Research Results
Results acquired from the first two research steps indicate that multiple means

through which knowledge is shared among individuals in NPD projects are identified
and categorized into three main KS mechanisms as follows: communities of practice,
documentation, and mentoring systems (see Table 1). Additionally, multiple factors
that influenced KS practices are found and grouped into three key contingency factors
as follows: knowledge categorization and indexing, management style, and level of
task complexity (see Table 2).

Table 1. Knowledge Sharing Mechanism Used in NPD Projects
Knowledge
Transfer Channel

Definition and references

Communities of
practice

Formal or informal groups where individuals come together
for common purposes or interests and share information and
knowledge with one another [5, 8].

Documentation A set of activities of transforming, coding, and preserving the
expertise of employees in the forms of paper-based
documents in filing cabinets or electronic files in computer
information systems for reference and reuse by other
employees [5, 6].

Mentoring systems A mechanism in which a mentor (an individual who is
relatively experienced) conducts a set of activities for a
mentee (an individual who is relatively inexperienced) in
which the mentor monitors and coaches the mentee’s practice
in order to help the mentee do a job more effectively and/or to
progress in his or her career [5, 21].

Table 2. The Contingency Factors Influencing KS Practices in NPD Projects
Contingency
factor

Sample supporting argument and references

Effective knowledge management in project-based organizations
involves interventions which reflect various ways of
appropriately embedding knowledge within organizational
systems and processes [4].

Knowledge
categorization
and indexing

Better indexing of knowledge enables effective search for the
knowledge needed and hence drive the success of NPD projects
[10].

Management
style

Teams with better communication (i.e. KS ability) are more
likely to have better project performance, and thus organizations
may benefit from creating contexts that encourage such
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communication [24].

Project team members who exhibit different attitudes and
behaviors regarding interpersonal coordination (i.e. knowledge
sharing) have different preferences for management styles [32].

A higher degree of complexity regarding working and innovating
in a group has the potential to create a situation where
knowledge sharing is hampered [9].

Level of task
complexity

The changes in scope would result in competence (e.g.,
knowledge) loss of the project staffs due to the decreasing human
interactions [3, 28]

5. Conclusion
With intent to highlight the importance of performing effective KS practices during
the progress of NPD projects that encounter unexpected and/or disturbing changes in
scope, this study explores the knowledge sharing mechanisms used to share and use
critical knowledge and the contingency factors associated with these KS mechanisms
by conducting an in-depth case study of three research-based departments of two
organizations. The research findings can help managers better examine their strengths
and weaknesses in terms of handling the disturbances of their NPD projects, and then
make appropriate strategic choices to match their resources, such as knowledge, with
their project goals. This, in turn, can help them develop useful knowledge sharing
mechanisms for facilitating the generation of effective measures to appropriately
manage the potential disturbances of their future NPD projects.

The next step of this study is to further analyze the data collected in order to
explore the relationships between the identified KS mechanisms and key contingency
factors in order to provide more insights into future planning that can facilitate
knowledge sharing for managing NPD projects. Thus, this study will advance our
understanding of KS practices within NPD project teams when encountering changes
in project scopes, and, in turn, enables future researchers to further develop a
programmed body of research on this topic.
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