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Abstract

Even though an individual’s knowledge network is known to contribute to the effectiveness and efficiency of his or her work
in groups, the way that network building occurs has not been carefully investigated. In our study, activities of new product
development teams were analyzed to determine the antecedents and consequences on the transactive memory systems, the
moderating affect of task complexity was also considered. We examined 69 new product development projects and found that
team stability, team member familiarity, and interpersonal trust had a positive impact on the transactive memory system and also
had a positive influence on team learning, speed-to-market, and new product success. Further, we found that the impact of the
transactive memory system on team learning, speed-to-market, and new product success was higher when there was a higher task
complexity. Theoretical and managerial implications of the study findings are discussed.
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1. Introduction

Knowledge management in the group dynamics and
behavior literature has been receiving great deal of
interest recently and scholars have been investigating
the ways of managing group knowledge, such as
generating, capturing, storing, sharing, and implement-
ing it [6,63,68,77,83]. Within such practice, knowledge
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networking (the webs of personal relationships) is
imperative to perform group activities effectively
[30,84]. Alavi and Tiwana [2] pointed out that
knowledge networking in groups or teams is effective
if its members know who has the required knowledge
and expertise, where the knowledge and expertise are
located, and where and when they are needed: the
knowledge needed to complete group tasks is distributed
among group members and no individual needs to know
all the detailed knowledge or to be fully cognizant of
every aspect of the project [13]. Thus interpersonal
awareness of others’ knowledge is essential.
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The idea of knowledge networking in general and
interpersonal awareness of other’s knowledge in
particular have been investigated as the transactive
memory system (TMS) in small group management
research [33,51]. A TMS requires that individuals, in
continuing relationships, utilize each other as memory
sources or aids to supplement their own limited and
unreliable memories and knowledge [79]. A TMS
provides a knowledge network among individuals
allowing the interchange of data, information, and
knowledge. However, empirical investigations were
mostly conducted in laboratory conditions, on
relationships among intimate couples and small
groups, and ignoring multi-functional work groups,
such as new product development (NPD) teams.

Such project teams are specific forms of organiza-
tional work-groups. NPD projects generally involve
[14,20,23]:

e people with different views, perspectives, functional
backgrounds, and knowledge, and concurrently, their
interaction with other units in the organization;

e team processes (e.g., conflict management, motiva-
tion, teamwork); and

e project related task work.

This complex nature of NPD projects requires effe-
ctive team knowledge of who has and needs particular
information. For instance, Lewis [42] argued that they
benefit when team members utilize their unique expe-
rtise and integrate the differentiated expertise of other
members. She further stated that such a TMS was “an
especially appropriate concept for understanding how
knowledge-worker teams can optimize the value of m-
embers’ knowledge.” Thus, investigating TMS theory in
NPD project teams could be valuable by helping reco-
gnize networking task-specific expertise and knowledge
for project related tasks. Accordingly, the goal of our
study was to investigate the factors effecting TMS and
the consequences of it in an NPD project team context.

2. Background

2.1. TMS and new product development

Transactive memory, in the mind of an individual,
is influenced by other people. Scholars (e.g., [72])

have showed that transactive memory forms beliefs
about the knowledge possessed by others and affected
accessibility to that knowledge. For instance, Wegner
[78] noted that it began when individuals learnt
something about someone else’s domains of expertise.

A TMS occurs when two or more people coopera-
tively store, retrieve, and communicate information and
knowledge [29]. It is formed by individuals playing the
role of external memory for others who, in turn, encode
memories about the memories of others. Thus, a TMS
consists of the memory stores of particular individuals
and any social interactions in which they participate
[81]. As Wegner [80] said, “One person has access to
information in another’s memory by virtue of knowing
that the other person is a location for an item with a
certain label. This allows both people to depend on
communication with each other for the enhancement of
their personal memory storage.” Thus a TMS tacitly
coordinates who will learn what from whom, and then
aids the dissemination of that knowledge [32]: people
rely on others to process and encode knowledge related
to their area of expertise within a TMS [34].

Early studies on TMS were based on dyadic
relations and were empirically tested in laboratory
settings [7]. In order to enhance the individual level
theory of TMS, group level studies proposed that
TMSs had three major components:

o Specialization: The differentiated structure of
member knowledge.

o Credibility: Members’ beliefs about the accuracy
and reliability of other members’ knowledge.

o Coordination: Effective and orchestrated knowl-
edge processing.

Moreland [55], using a radio assembling experi-
ment, found: that specialization showed that one pe-
rson remembered where components should be
inserted in a circuit board while another knew how
the circuit boards should be wired together, coordina-
tion explained how group members worked together
efficiently on the radio, and credibility showed the
degree of trust among group members of other me-
mbers’ radio knowledge. Studies on TMS in real-w-
orld workgroups were underestimated, with the
exception of a few studies such as Faraj and Sproull’s
[22] investigation of the impact of expertise coordi-
nation.
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Researchers have described new product develop-
ment as a knowledge-intensive activity and that a
cross-functional team was a primary vehicle for such
activities [58]. Huang and Newell [36] argued that
cross-functional project teams enabled a firm to merge
a range of expertise from various units to accomplish
complex tasks and enhance the quality of decision
making by considering multiple perspectives. How-
ever, teams were seen to be challenged by the need for
synergy among team members, deficient knowledge
exchange, and lack of an effective knowledge
network. A project team needs to utilize diverse
knowledge and incorporate new information into its
collective understanding to solve technical, market,
and process related problems. Specifically, a project
team requires effective human interconnections to
foster and develop successful products by using the
knowledge network of team members [19].

The use of TMS in NPD teams suggests that project
team members must utilize each other as an external
memory aid to add to and improve their own memories
[35]. Essentially, people on the team use their
transactive memories to retrieve and combine neces-
sary information to complete the project successfully:
a TMS is therefore needed by team members to
develop their expertise in a variety of knowledge
domains. The TMS helps an NPD project team by:

1. helping members compensate for one another;

2. reducing the cognitive load of each member;

3. providing access to an expanded pool of expertise
and information;

4. decreasing redundancy of effort;

5. facilitating sharing and dissemination of tacit
knowledge of different knowledge domains; and

6. allocating resources according to member exper-
tise.

Despite the importance of TMS in NPD projects,
little research has been attempted on the factors aft-
ecting the development of TMS and its impact on
project outcomes. For our work, antecedent variables
were selected from the group behavior literature and
used to test TMSs in a NPD project team context.
Many group level studies have demonstrated the si-
gnificance of team membership stability, trust, co-
location, familiarity with each other, and commu-
nication [16,64,73].

3. Hypothesis development
3.1. Antecedents

Group/team level studies have noted the impor-
tance of team stability on effective TMS development;
membership change is low in a stable team, whereas
turnover is high in an unstable team. Research on team
stability has emphasized the disruption caused by
member turnover on functioning and project perfor-
mance due to knowledge depreciation. For instance,
when studying 211 NPD projects, Akgiin and Lynn [1]
found that team stability had a positive impact on team
learning and project success. Further, they suggested
that team stability facilitated the development of TMS
in stable environments; the team looses a valuable
knowledge and information resource when a member
leaves the team. However, they did not test this.
Moreland et al. [56] also agreed that group instability
could disrupt a team’s TMS; also new members tend to
disrupt the TMS [54]. Further, new team members
may disrupt the established beliefs, practices and the
existing TMS, because the new information/knowl-
edge brought in may affect collective beliefs and
memory structures. Argote and Ingram [5] argued that
membership change is harmful when member-task
network and member-tool network did not fit the skill
and expertise of new members. Bangerter [9] also said
that a TMS was sensitive to member fluctuation.
Therefore, it is hypothesized that:

H,;. Team member stability will be positively related
to development of TMSs in NPD project teams.

Trust is another critical factor in effective TMS
development. Even though this is a broad topic,
consistent with Kanawattanachai and Yoo [39], the
interpersonal trust among team members was the
focus of our study. McAllister [48] defined inter-
personal trust as “‘the extent to which a person is
confident in, and willing to act on the basis of, the
words, actions, and decisions of another.” It is
multidimensional, involving both cognitive and
affective aspects. Cognitive-based trust refers to
calculative and rational characteristics; it is developed
when people do what they promise to do in a timely
and professional fashion. Affect-based trust involves
emotional elements and social skills of trustees,
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including care and concern; it denotes the close social
relationships of a team.

The impact of trust on TMS is well established in
group behavior. Liang et al. [43], for instance, argue
that the level of trust and confidence among group
members is directly related to the development of a
TMS, because a group member has to trust the
expertise of others and believe that they are reliable
and competent.

The impact of trust on NPD process is also well
known. However, even though studies on cross-
functional team integration has emphasized the
positive role of trust on the development of knowledge
networks in general, there is a lack of work on the
effect of trust on TMSs in NPD project teams. For
instance, Madhavan and Grover [47] pointed out that
trust was critical in a cross-functional team, because
its lack causes members to withhold information and
this hinders the processes of knowledge articulation,
internalization, and reflection. Koskinen et al. [41]
also noted that the greater the level of trust, the greater
the level of accessibility, and the better the chance of
knowledge being transferred and shared in the team.
Therefore, it is hypothesized that:

H,. Interpersonal trust will be positively related to
development of TMSs in NPD project teams.

Group member proximity is another factor that
closely related to development of TMSs in the
literature. In particular, studies on virtual groups
indicated that co-located teams were better able to
develop an effective TMS. Product development and
innovation literature has also emphasized the impor-
tance of team member proximity. Kahn and McDo-
nough [38] pointed out that tteam member proximity or
co-location fostered easier and more frequent inter-
action and that functional and mental barriers between
departments were broken down, promoting the close
interactions needed in NPS activities. Pinto and Pinto
[62] argued that proximity was an effective tool in
creating team relationships and improving dissemina-
tion of tacit knowledge. Allen [3] found that when the
distance between individuals was increased to 10 m,
there was a 70% reduction in the probability of
informal contact. The researchers all suggested that
the propinquity of the team members provided for a
shared understanding of the team contextual knowl-

edge, thereby helping members directly observe and
share experience. Frequent interaction lead to
improved accessibility to other team members’
knowledge. Therefore:

H;. Team member proximity will be positively
related to development of TMSs in NPD project
teams.

Another antecedent of TMS development is team
member familiarity, which refers to the degree of prior
interaction between of group members [17,28].
Interpersonal knowledge will be intense in highly
familiar teams. Studies have indicated that prior
experience forms a range of beliefs and that these
affected the sharing of information. Gruenfeld et al.
[27] found that groups of members already familiar
with each other were significantly more successful at
sharing than groups of strangers. Littlepage et al. [44],
also said: ““Prior group experience should facilitate
group problem solving through the development of
cognitive structures which allow group members to
understand the ways in which other members might be
able to contribute to the task.”

Team member familiarity makes it possible to
develop an effective TMS in an NPD project team.
Since this reduces uncertainty and anxiety about social
acceptance during the project, and promotes inter-
personal attraction and cohesiveness, while team
members spend little or no time in acquiring members’
expertise and knowledge. It also fosters the rapid
coordination and integration of team members’ efforts
and knowledge, and speeds mutual understanding of
the effort. Therefore:

H,. Team member familiarity will be positively
related to development of TMSs in NPD project
teams.

Group member communication also facilitates the
development of a TMS. For instance, Moreland and
Myaskovsky [53] demonstrated that providing feed-
back about individual skills and opportunities to
communicate created an effective TMS. Rulke et al.
[65] found that informal communication contributed
to the creation of knowledge about who knows what.

Team member communication was also an
imperative in developing a TMS in NPD project
teams; this involved both formal and informal
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intrateam interaction [46]. Formal communication
was exchange via formal meetings and written
documents. Informal communication involved
exchange via hallway interactions and after-work
socialization. Since product development was a
complex process, it required constant control and
interaction among team members. As Patrashkova and
McComb [61] pointed out, team members may have
difficulty in collaborating if the members fail to
compensate for each other’s perspectives. In this
sense, team member communication is a means to
facilitate a shared understanding in the team [49,57].
Therefore:

Hs. Team member communication will be positively
related to development of TMSs in NPD project
teams.

3.2. Consequences

The positive influence of a TMS on group
performance is well established in group behavior
literature. In TMS studies, Yoo and Kanawattanachai
[85] found that a TMS has a positive impact on team
performance as shown by profit, ROA, ROE, stock
price, and market share. However, team performance
measures are numerous in the NPD literature. In our
study, performance measures were limited by select-
ing only the routinely studied items: team learning,
speed-to-market, and new product success. Team
learning is the level of knowledge that the team gains
in performing a new product action [45]; speed-to-
market shows how fast a new product is developed
[40]; and new product success denotes the market
performance of a new product [15]. However, testing
the direct impact of TMS on performance outcomes is
difficult because the effect is moderated by project
and environmental factors. One of the important
factors is the task complexity; Vakkari [74] stated that,
“The complexity of a task is a central feature in
determining its performance and consequent informa-
tion needs.”

Thus it depends on our ability to determine the
difficulty or uncertainty of the task outcome [75].
There are two types of task complexity [67] due to:

1. Routines: The repetitiveness of the elements of
tasks. When a task is simple or involves many

repetitions, people can use standard operating
procedures and methods to accomplish it [12]. For
higher complexity or non-routine tasks, the
elements and their interrelations are uncertain or
ill-structured and it is difficult to define clear and
precise “‘means to the end” relations.

2. Knowledge: Whether the tasks rely on established
bodies of knowledge or require new or novel
solutions. Tiamiyu [71], for instance, pointed out
that a complex task is accompanied by ambiguity
and difficulty due to incomplete a priori knowledge
about inputs, procedures, and solutions. Complex
tasks are new and the information required can
seldom be determined in advance.

The complexity of the task may differ from one
project to another and the TMS may vary with task
complexity, affecting team learning and knowledge
enhancing for high complexity tasks. Complexity i-
ncreases as the number of criteria specified by tech-
nical, manufacturing, and marketing requirements
increase and as uncertainty about the match between
technical ability and market requirements; product
development process and environment; and project
routines and dynamic or ambiguous information about
the market and technology increase. Accordingly, t-
eams are exposed to more stimuli, creating increased
arousal and must search for and evaluate alternatives,
demanding more information [11,76]. Therefore, m-
ore complex tasks call for more cooperation and co-
ordination between team members.

In addition to team learning, the influence of TMSs
on speed-to-market depends on the level of task
complexity. As noted in the literature, when task
complexity increases, team members experience
higher cognitive loads and trade off decision accuracy
against the time required to make the decision [60]. In
essence, the better a team member understands the
elements of a task, the easier it is to express what type
of information and knowledge is useful and select its
source.

Finally, since highly complex tasks put more
demand on the team members’ knowledge, the success
of the product is substantially influenced by the quality
of the TMS where team members make decisions
about product and process plans and alternatives more
effectively and solve product and process related
problems more successfully. Therefore:
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Fig. 1. Proposed model.

Hg. The higher the task complexity, the more of an
impact that TMS will have on team learning, speed-to-
market, and new product success.

Fig. 1 depicts our hypotheses.
4. Research method
4.1. Sampling

The initial sample consisted of 150 firms in the
industrial zone of Turkey, near Istanbul. These firms
were selected because they develop new products and
export them to other countries; they were identified by
the Istanbul and Gebze Chamber of Industry. The
general managers of the firms were contacted by
telephone and we explained the aim of our study to
them. Of the 150 contacted, 80 agreed to work with us;
from 27 of these firms, we received usable data
describing 69 new product development projects (this
is a 34% response rate). Data were not available from
some of the project teams due to their small size (less
than three persons in the team) and lack of cooperation
from some project teams members.

Respondents primarily were product/project man-
agers who had been asked to select projects that were

commercialized and in the marketplace for at least 6
months. After the respondents had been selected, each
was told that their responses would be anonymous and
that data (individually, their company, or products)
would not disclosed. The respondents were asked to
consult with other team members and answer questions
in a “round table” format to avoid “key informant
bias.” The data collection session took an average of
50 min, which included gathering responses to the
56-question survey instrument and interviewing team
members (for some projects, this data collection session
took 2 h). Several industries were included: telecom-
munications, computer and electronics, communica-
tion, software, manufacturing and machinery,
chemical, service technologies, food, and material.
The products were primary consumer durables (33.3%),
consumer service (18.6%), industrial materials or parts
(37.8%), and industrial service (10.3%).

4.2. Measures

To test the hypotheses, multi-item scales adopted
from prior studies were used for the measurement of
constructs: thirteen were measured, using a 5-point
Likert scales ranging from ‘strongly disagree’ (0) to
‘strongly agree’ (5). Task complexity questions were
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asked as itemized rating scale from ‘extremely low’
(0) to ‘extremely high’ (5). By using the parallel-
translation method, items were first translated into
Turkish by one person and then retranslated into
English by a second person. The two translators then
jointly reconciled all differences. The suitability of the
Turkish version of the questionnaires was then pre-
tested using five part-time graduate students working
in industry and involved in at least one NPD project.
After refining the questionnaire based on interviews
with the pre-test subjects, the questionnaires were
distributed and collected by one of the authors, using
the “‘personally administrated questionnaire’” method.
The measures and their sources can be found in the
Appendix A. Since a multi-company, multi-industry
sample was used, speed-to-market difference in the
nature of projects were controlled by using relative
speed measures, assessed relative to pre-set schedules,
company standards and similar competitive projects.
Team size (number of persons) was selected as a
control variable because TMS, team learning and
speed-to-market, are influenced by the size of the
team. In particular, knowing who knows what may not
be clear in a large team, because the members may not
know each other well, or the degree of all others’
expertise.

4.3. Measure validity and reliability

After collection, data were subjected to a purifica-
tion process in assessing their reliability, unidimen-
sionality, and discriminant validity [4]. To assess the
unidimensionality, measures were divided into four
subsets: the three TMS measures (specialization,
coordination, and credibility), the three outcome
measures (team learning, speed-to-market, and new
product success), the antecedents of TMS measures
(team stability, team member familiarity, formal
team communication, informal team communication,
cognitive-based trust, affect-based trust, and team
member proximity), and moderator measures (task
complexity in the perspective of routines and task
complexity in the perspective of knowledge) as
recommended by Moorman and Miner [52] and
Bentler and Cho [10] due to small sample size. Results
indicated that four models fit adequately: the three
TMS variables (X232 =36.2, p=0.28, RMSEA =
0.04, CFI= 0.973, three  outcome  variables

(Xfﬂ) =873, p=0.03, RMSEA=0.10, CFI=
0.91), antecedent variables (X2113 =161.4, p=
0.003, RMSEA =0.04, CFI =0.90), and moderator
variables (X%m) =31.8, p=0.03, RMSEA =0.04,
CFI=0.92).!

To assess the discriminant validity, a series of two-
factor models, as recommended by Bagozzi et al. [8],
were estimated; individual factor correlations, one at a
time, were restricted to unity using AMOS 4.0. The fit
of the restricted models was compared to those of the
original model. The chi-square change (Ax?) in each
model, constrained and unconstrained, were signifi-
cant, Ax* > 3.84, which suggested that the constructs
demonstrated discriminant validity.

Further, the measures were subjected to Confirma-
tory Factor Analysis (CFA) using AMOS 4.0, where all
variables, excluding team size variable, were included in
one CFA model. For the CFA analysis, subscales or
parcels were used instead of individual items (a method
aggregating or taking the mean of several items that
purportedly measure the same construct as indicators of
a latent variable), as recommended by Drasgow and
Kanfer [21], and Schmit and Ryan [66]. These
researchers had noted that goodness-of-fit measures
were affected when the number of items used to identify
a small number of factors was relatively large.
Consistent with this approach, two sub-scores or parcels
for each scale were computed, each consisting of a
randomly divided subset of the items in the scale. The
CFA produced a good fit with an incremental fit index
(IFD) of 0.91 and a comparative fit index (CFI) of 0.90
(also, X7ygp) = 396, RMSEA = 0.07).

A second-order confirmatory factor analysis of a
model depicting the specialization, credibility, and
coordination was conducted because the first-order
factors loading onto a single transactive memory
system factor included fifteen observable variables
(reflecting three latent factors). This model also
yielded acceptable fit indices (X234 =36.3; p=0.36,
CFI = 0.98; IFI = 0.98; RMSEA = 0.03). In addition,
all first-order and second-order factor loadings were
significant, thereby providing evidence for the
plausibility of the thesis that a TMS is a multifaceted
construct construed from specialization, credibility,
and coordination.

! Confirmatory factor analysis item-construct loadings can be
obtained from authors.
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Descriptive scales and construct correlations, and reliability estimates

Mean S.D. Variables 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16

3.67 059 1 NPS -

3.61 0.85 2 Speed-to-market 0317 —

3.71 0.61 3 Team learning 035" 003 -

3.96 0.54 4 TMS—specialization 04277 0.15 024" -

402 055 5 TMS—<creditability 0.18 022" 004 026" -

386 0.62 6 TMS—coordination 0377 029 028 0297 030" -

406 0.86 7 Team stability 0417 042" 0437 026" 0.14 042" —

3.63 091 8 Familiarity 0327 026" 021" 022" 0377 0277 019 -

3.44 0.78 9 Formal communication 021" —=0.07 -0.07 0.17 —0.08 —0.09 —0.04 0.02 -

3.48 094 10 Informal communication 0.11 0.11 0.13 —-0.09 —0.09 -0.11 0.04 0.13 023" -

3.96 0.54 11 Cognitive-based trust 023" 013 0377 011 0457 0547 0297 044" 002 004 -

3.87 050 12 Affect-based trust 0.16 039" 0.08 013 0457 0327 0277 0357 007 028" 0507 -

281 1.0 13 Proximity —0.02 003 0.13 008 —007 —002 016 0.16 019 —0.11 0.18 —0.07 -

329 0.78 14 Task complexity—routine 004 009 008 003 002 014 011 014 008 004 —004 —005 008 -

287 0.69 15 Task complexity—knowledge —0.18 —0.19 —0.05 —0.10 0.03 —0.08 —0.14 0.06 —0.13 024" 0.04 —0.03 —0.02 —0.07 —

- — 16 Team size 003 012 —0.11 0247 004 023" —005 —023 012 006 —029" —0.11 —0.08 023" —03
Variance extracted 078 051 058 044 067 049 069 059 062 078 054 049 054 074 068 -
Comp. reliability 087 079 073 062 080 066 08 071 076 088 0.70 0.66 0.64 085 081 -
Cronbach’s o 087 086 077 060 078 063 070 087 075 086 0.71 062 084 078 077 -

(481!
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Table 1 shows the correlation among all sixteen
variables. The relatively low to moderate correlations
provided further evidence of discriminant validity. Also,
all reliability estimates, including coefficient alphas,
average variance extracted for each construct, and
AMOS-based composite reliabilities, were well-beyond
the threshold levels suggested by Nunnally [59] and
Fornell and Larcker [24]. In addition, the squared
correlations (ranging from 0.0004 to 0.30) did not
exceed the average variance extracted (ranging from
0.44 to 0.78) further suggesting discriminant validity. It
was therefore concluded that measures were unidimen-
sional and had adequate reliability and discriminant
validity. Further, skewness ranged from —1.11 to 0.33,
and kurtosis ranged from —1.02 to 3.06. These results
indicated that the variables were well below the level
requiring transformation of variables (skewness of 2 and
kurtosis of 5 as indicated by Ghiselli et al. [25]).

5. Analysis and results

A series of multiple linear regression models were
performed. The mean of items (composite score) was
used for each variable. Table 2 demonstrates the
results of the antecedents of TMS in NPD teams. As
shown there, each TMS construct was regressed on the
independent variables. The results indicated that,
when specialization was selected as the dependent
variable, the model was not significant. When

credibility was selected as the dependent variable, it
was found that affect-based trust was the only
significant predictor. Team stability and cognitive-
based trust were significant predictors when coordina-
tion was selected as a dependent variable. Second, the
components of TMS were summed as one cumulative
construct of TMS for the project teams. Results
showed that team stability, cognitive-based trust,
affect-based trust, and team member familiarity were
significant predictors of TMS, supporting H;, H,, and
H,4. However, statistical support was not found for
team member proximity and team communication,
thus H; and Hs were not supported.

In order to assess the moderator role of task
complexity between TMS and project outcomes, a
split group analysis was performed by dividing the
sample into low and high task complexity via a median
split. Following standard practice, Chow tests were
performed to determine whether the models based on
the split samples were significantly different from
each other [69]. Specifically, regressions were
performed on the four subsamples defined by the
models, high and low task complexity (routines and
knowledge). The regression coefficients from high and
low conditions were then compared using a 7-test. As
shown in Table 3, the impact of TMS on team learning
was significant under the conditions of low task
complexity in the perspective of routines and high task
complexity in the perspective of knowledge. Compar-
ing regression coefficients in low-task complexity and

Table 2
Results
Independent variables Hypothesis =~ TMS—specialization, =~ TMS—credibility, =~ TMS—coordination, =~ TMS—cumulative,
beta beta beta beta

Team stability H, 0.22" —0.05 031" 0.23""
Cognitive-based trust H, —0.17 0.17 0.46"" 0.23"
Affect-based trust H, 0.11 0.35™" 0.03 0.22"
Team member proximity H; —0.02 —0.12 —0.17 —0.15
Team member familiarity Hy 0.19 0.19 0.07 021"
Formal team communication Hs 0.27" 0.008 —-0.03 0.11
Informal team communication  Hs —0.08 —0.08 —0.16 —0.15
Team size —0.13 —0.04 0.11 —0.02
F 1.54 3477 4.80°"" 4.89""
Rgdj 0.17 0.32 0.39 0.32

" p<O.l.

™ p <0.05.

ok

" p<0.01.
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Table 3
Regression coefficients under the different complexity conditions
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Regression line Task complexity—routine

Task complexity—knowledge

Low (itis a High (it is not t-value Low (tasks rely on High (tasks do not r t-value
routine task) routine task) established bodies ely on established bodies
of knowledge) of knowledge or require
newer, novel solutions)
TMS — team learning 0.12" (0.29) 0.11 (0.15) 0.23 0.04 (0.06) 0.15" (0.36) 3.677"
TMS — speed-to-market 0.13 (0.26) 06477 (059 1085 030 (0.32) 024" (0.41) 15
TMS — NPS 0.197 (0.47) 032" (0.52) 448" 0.13™ (0.43) 0.37" (0.52) 245"
Sample size 42 20 27 34
Standardized values are in parentheses. Team size used as a control variable in all regression analyses.
" p<oO.l.

™ p <0.05.
™ p <00l

high-task complexity conditions showed that low and
high task complexity from the perspective of routines
was not significant. However, regression coefficients
between low and high task complexity, from the
perspective of knowledge, was significant, indicating
that task complexity increased the impact of TMS on
team learning. Thus, Hg, was partially supported.
Table 3 also demonstrates that the impact of TMS on
speed-to-market was significant in all types of
conditions, except for the low task complexity, from
a perspective of knowledge. Comparison of the
regression coefficients indicated that the coefficients
of low and high task complexity in the perspective of
routines were statistically significant, whereas low and
high task complexity from the perspective of knowl-
edge coefficients was not significant. Thus, our Hgy,
was partially supported. Finally, the impact of TMS on
NPS was significant under all types of conditions.
Comparison of the regression coefficients between
low and high task complexity was significant,
indicating that task complexity increased the impact
of TMS on NPS. Thus, Hg. was supported.

6. Discussion and conclusions

Antecedents and consequences of TMS in NPD
project teams were investigated. Our findings demon-
strated that an effective TMS occurs in an NPD project
team when team members remain on the team from pre-
prototype through launch of product development
process, rely on other members when they do their
jobs, approach their tasks with professionalism and

dedication, talk freely to other members about project
related issues and respond constructively and caringly,
and develop an emotional ties in their working relation-
ship. In addition, when team members knew each other
and had prior personal interaction at the time the project
team was formed, the TMS was developed sooner.
Interestingly, even though group behavior literature
has noted the importance of communication and
proximity for TMS development [37], our study did
not find statistical support of the importance of these
aspects on the development of TMS in project teams.
This study also tested the impact of TMSs on
project outcomes, such as team learning, speed-to-
market, and new product’s success in the market place.
The bi-variate correlations demonstrated that TMS has
a positive association with team learning, speed-to-
market, and NPS. This was of particular note when
teams established an effective TMS, as the project
team, develops the new product with fewer technical
problems, finds and solves the product problem areas
with which customers were dissatisfied, and develops
and launches product faster and better. However, it
should also be noted that the impact of TMSs on
project outcomes is contingent upon the project’s
complexity; when the tasks rely on established bodies
of knowledge, and there is a clearly defined way to do
the major types of project’s work, the impact of TMS
on team learning, speed-to-market and NPS will be
less. Also, when the repetitiveness of the elements of
project’s tasks is low—team members’ work is non-
routine, the impact of TMS on speed-to-market and
NPS will be higher. Non-routine work requires a
socially distributed knowledge network more than
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routine work, because less repetition of the elements
of project’s tasks requires team members to ask other
people to deal with emerging new information and
knowledge.

7. Managerial implications

Implications for managers are three-fold. First,
they should enhance a TMS during the project. If
people cannot gain timely and unobstructed access to
others, who have the needed experience and skills,
knowing who knows what just remains idle informa-
tion. Developing and sustaining a TMS is imperative
for project performance. Second, managers should
discourage team member turnover and facilitate trust
among the members. Also, they should support formal
and informal, within team communication at the start
of the project. Third, managers should tie IT and the
TMS together for effective project management.

8. Limitations

There are some methodological limitations to this
study, notably, retrospective reporting and cross-
sectional research design. Because there was a time
lag between projects completion and data collection,
there might have been a recall issue in survey
questions. However, the responses of most of the team
members were used to diminish this effect and to
improve objectivity. It should be noted that Miller
et al. [50] suggested that the use of retrospective data
is acceptable if reported measures are reliable and
valid. The measures used in our research demonstrated
both reliability and validity, and most of the measures
were well established in the literature.

Utilizing a cross-sectional design with question-
naires was also a limitation of this study. Even though
“surveying is a large and growing area of research in
the natural environment” [26], the method used may
not provide objective results about the flow of
knowledge, which is an inherently dynamic phenom-
ena, in NPD teams. A research strategy that may
overcome this limitation is one that involves long-
itudinal studies, in which flow of knowledge can be
followed over time. Also, using the perceptions of
respondents, i.e., subjective measures, may not

indicate the objective results. Even though moderate
to high correlations were found between subjective
and objective measures (e.g., 0.69 in Dess and
Robinson [18]), using objective measures, archival
data for some variables, such as speed and success,
may give results that are more objective.

In addition, the study was conducted in a specific
national context, Turkish NPD teams. For instance,
Turkish culture demonstrates more collectivist (less
individualistic) activity than most Western cultures
and “‘social belonging” to groups and teams is high in
Turkish culture. Thus readers should be cautious when
generalizing the results to a different cultural context
[31].

In addition, there are some theoretical limitations.
The behavioral aspects of the use of TMS were not
investigated. From a behavioral perspective, a TMS
fosters a shared vision, common goals, teamwork and
mutual understanding for project teams [82]. TMSs
also foster team creativity and thereby may lead to the
development of new and novel products [70].
However, there are issues of common concern
regarding the behavioral aspect in the use of TMS;
e.g., in some cases, team members are not willing to
share information/knowledge.

In our study, the impact of TMSs on team learning,
speed-to-market, and NPS was tested. However, using
these dependent variables may not capture the whole
aspect of NPD projects. Other depended variables,
such as product quality, process proficiency and
project cost, could also be considered. Also using
different moderating factors, e.g., environmental
turbulence, newness of product to firm and industry,
and organizational culture; special types of work
groups (e.g., new software development teams); and
industries (e.g., telecommunication industry) could be
investigated in the context of antecedents and
consequences of transactive memory system.

Appendix A. Measures

A.l. Transactive memory system (adapted from
Lewis [42])

A.1.1. Specialization
e Each team member has specialized knowledge of
some aspect of our project.
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e [ have knowledge about an aspect of the project that
no other team member has.

e Different team members are responsible for
expertise in different areas.

e The specialized knowledge of several different team
members was needed to complete the project
deliverables.

A.1.2. Credibility

o [ was comfortable accepting procedural suggestions
from other team members.

o [ trusted that other members’ knowledge about the
project was credible.

e [ was confident relying on the information that other
team members brought to the discussion.

A.1.3. Coordination

e Our team worked together in a well-coordinated
fashion.

e We accomplished the task smoothly and efficiently.

e There was much confusion about how we would
accomplish the task (reversed).

A.2. New product success (adapted from Cooper and
Kleinschmidt [15])

This product:

e met or exceeded sales expectations;

e met or exceeded profit expectations;

e met or exceeded return on investment (ROI)
expectations;

e met or exceeded senior management’s expectations;

e met or exceeded market share expectations;

e met or exceeded customer expectations.

A.3. Speed-to-market (adapted from Kessler and
Chakrabarti [40])

e Was completed in less time than what was
considered normal and customary for our industry.

e Was launched on or ahead of the original schedule
developed at initial project go-ahead.

e Top management was pleased with the time it took
us to full commercialization.

A.4. Team learning (adapted from Lynn et al. [45])

e Post-launch, this product had far fewer technical
problems than our nearest competitor’s product or
our own previous products.

e Opverall, the team did an outstanding job uncovering
product problem areas with which customers were
dissatisfied.

e Overall, the team did an outstanding job correcting
product problem areas with which customers were
dissatisfied.

A.5. Team stability (adapted from Akgiin and Lynn
[1])

e The project managers who started this project
remained on from pre-prototype through launch.

e Department managers who were on the team
remained on it from pre-prototype through launch.

e Team members who were on the team remained on
it from pre-prototype through launch.

A.6. Team member familiarity (adapted from
DeChurch and Marks [17])

o [ knew the other members of my team (on average),
at the time our project team was formed.

e [ had interaction with the other members of my team
(on average), at the time our project team was formed.

A.7. Formal team communication (adapted from
Lynn [46])

e Team members conducted frequent formal com-
munications through team meetings with fellow
project team members.

e Team members conducted frequent formal com-
munications through memos with fellow project
team members.

A.8. Informal team communication (adapted from
Lynn [46])

e Team members conducted frequent informal com-
munications at water cooler/coffee maker with
fellow project team members.
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e Team members conducted frequent informal com-
munications at launch or after work with fellow
project team members.

A.9. Team member proximity (adapted from Kahn
and McDonough [38])

e The core engineers on this team were located within
a short walk of the core marketers.

e The core engineers on this team were located so
close to the core marketers that they could talk to
one another without using a telephone.

A.10. Cognitive-based trust (adapted from
Kanawattanachai and Yoo [39])

e Most of my teammates approach his/her job with
professionalism and dedication.

e I see noreason to doubt my teammates’ competence
and preparation for the job.

e I can rely on other teammates not to make my job
more difficult by careless work.

e Most of my teammates can be relied upon to do as
they will do.

A.l11. Affect-based trust (Adapted from
Kanawattanachai and Yoo [39])

e [ can talk freely to my team about difficulties I am
having at work and know that my team will want to
listen.

o If I share my problems with my team, I know s(he)
would respond constructively and caringly.

e [ would have to say that we (my team) have made
considerable emotional investments in our working
relationship.

A.12. Task complexity—routines (adapted from Scott
and Tiessen [67])

o To what extent would you say your work is routine?

e To what extent are your duties repetitious?

e To what extent do co-workers perform repetitive
activities in doing their jobs?

e To what extent do your co-workers do about the
same job in the same way most of the time?

A.13. Task complexity—knowledge (adapted from
Scott and Tiessen [67])

e To what extent is there a clearly defined way to do
the major types of work you normally encounter?

e To what extent is there a clearly defined body of
knowledge of subject matter which can guide you in
doing your work?

e To what extent is there an understandable sequence
of steps that can be followed in doing your work?

e To do your work, to what extent can you actually
rely on established procedures and practices?

References

[1] A.E. Akgiin, G.S. Lynn, Antecedents and consequences of
team stability on new product development performance,
Journal of Engineering and Technology Management (19)
2002, pp. 263-286.

[2] M. Alavi, A. Tiwana, Knowledge integration in virtual teams:
the potential role of KMS, Journal of the American Society for
Information Science and Technology (53) 2002, pp. 1029-
1037.

[3] T. Allen, Managing the Flow of Technology, MIT Press,
Cambridge, MA, 1977.

[4] J.C. Anderson, D.W. Gerbing, Structural equation modeling in
practice: a review and recommended two-step approach, Psy-
chological Bulletin (103) 1988, pp. 411-423.

[5] L. Argote, P. Ingram, Knowledge transfer: a basis for compe-
titive advantage in firms, Organizational Behavior and Human
Decision Processes (82) 2000, pp. 150-169.

[6] L. Argote, B. McEvily, R. Reagans, Managing knowledge in
organizations: an integrative framework and review of emer-
ging themes, Management Science (49) 2002, pp. 571-582.

[7] J.R. Austin, Transactive memory in organizational groups: the
effects of content, consensus, specialization and accuracy on
group performance, Journal of Applied Psychology (88) 2003,
pp. 866-878.

[8] R. Bagozzi, Y. Yi, L.W. Phillips, Assessing construct validity
in organizational research, Administrative Science Quarterly
(36) 1991, pp. 421-458.

[9] Bangerter, 2002. Maintaining interpersonal continuity in
groups: the role of collective memory processes in redistribu-
tion information, Group Processes and Intergroup Relations 5,
203-219.

[10] P.M. Bentler, C.P. Cho, Practical issues in structural modeling,
in: J.S. Long (Ed.), Common Problems/Proper Solutions:
Avoiding Error in Quantitative Research, Sage Publications,
Newbury Park, CA, 1988, pp. 161-192.

[11] S.E. Bonner, A model of the effects of audit task complexity,
Accounting, Organizations and Society (19) 1994, pp. 213—
234.



1118 A.E. Akgiin et al./Information & Management 42 (2005) 1105-1120

[12] D. Campbell, Task complexity: a review and analysis, Acad-
emy of Management Journal (13) 1988, pp. 40-52.

[13] J.A. Cannon-Bowers, E. Salas, Reflections on shared cogni-
tion, Journal of Organizational Behavior (22) 2001, pp. 195-
202.

[14] S.G. Cohen, D.E. Bailey, What makes teams work: group
effectiveness research from the shop floor to the executive
suit, Journal of Management (23) 1997, pp. 239-290.

[15] R.G. Cooper, E.J. Kleinschmidt, Success factors in product
innovation, Industrial Marketing Management (16) 1987, pp.
215-223.

[16] R. Cross, A. Parker, L. Prusak, S.P. Borgatti, Supporting
knowledge creation and sharing in social networks, Organiza-
tional Dynamics (30) 2001, pp. 100-120.

[17] L.A. DeChurch, M.A. Marks, Maximizing the benefits of task
conflict: the role of conflict management, International Journal
of Conflict Management (12) 2001, pp. 4-22.

[18] G.G. Dess, R.B. Robinson, Measuring organizational perfor-
mance in the absence of objective measures, Strategic Manage-
ment Journal 5(July-September), 1984, pp. 265-273.

[19] A. Donnellon, Cross functional teams in product development:
accommodating the structure to the process, Journal of Product
Innovation Management (10) 1993, pp. 377-392.

[20] D. Dougherty, Interpretive barriers to successful product inno-
vation in large firms, Organization Science (3) 1992, pp. 179-
202.

[21] F. Drasgow, R. Kanfer, Equivalence of psychological measure-
ment in heterogeneous populations, Journal of Applied Psy-
chology (70) 1985, pp. 662-680.

[22] S. Faraj, L. Sproull, Coordinating expertise in software devel-
opment teams, Management Science (46) 2000, pp. 1554-
1568.

[23] P.S.W. Fong, Knowledge creation in multidisciplinary project
teams: an empirical study of the processes and their dynamic
interrelationships, International Journal of Project Manage-
ment (21) 2003, pp. 479-486.

[24] C.Fornell, D.F. Larcker, Evaluating structural equation models
with unobservable variables and measurement error, Journal of
Marketing Research (18) 1981, pp. 39-51.

[25] E.E. Ghiselli, J.P. Campbell, S. Zedeck, Measurement Theory
for the Behavioral Sciences, Freeman, San Francisco, CA,
1981.

[26] A.M. Graziano, M.L. Raulin, Research Methods: A Process of
Inquiry, third ed., Longman, New York, 1997.

[27] D.H. Gruenfeld, E.A. Mannix, K.Y. Williams, M.A. Neale,
Group composition and decision making: how member famil-
iarity and information distribution affect process and perfor-
mance, Organizational Behavior and Human Decision Process
(67) 1996, pp. 1-15.

[28] D.A. Harrison, S. Mohammed, J. McGrath, A.T. Florey, S.W.
Vanderstoep, Time matters in team performance: effects of
member familiarity, entrainment, and task discontinuity on
speed and quality, Personnel Psychology (56) 2003, pp. 633—
669.

[29] W.D. Haseman, D.L. Nazareth, S. Paul, Implementation of a
group decision support system utilizing collective memory,
Information & Management (42) 2005, pp. 571-605.

[30] M. Hoegl, K.P. Parboteeah, C.L. Munson, Team-level ante-
cedents of individuals” knowledge network, Decision Sciences
(34) 2003, pp. 741-770.

[31] G. Hofstede, Culture’s Consequences: International
Differences in Work-related Values, Sage, Beverly Hills,
CA, 1980.

[32] A.B. Hollingshead, S.N. Fraidin, Gender stereotypes and
assumptions about expertise in transactive memory, Journal
of Experimental Social Psychology (39) 2003, pp. 355-
363.

[33] A.B. Hollingshead, Retrieval processes in transactive memory
systems, Journal of Personality and Social Psychology (74)
1998, pp. 659-671.

[34] A.B. Hollingshead, Perception of expertise and transactive
memory in work relationship, Group Process and Intergroup
Relations (3) 2000, pp. 257-267.

[35] A.B. Hollingshead, Communication, learning and retrieval in
transactive memory systems, Journal of Experimental Social
Psychology (34) 1998, pp. 423-442.

[36] J.C. Huang, S. Newell, Knowledge integration processes and
dynamics within the context of cross-functional projects,
International Journal of Project Management (21) 2003, pp.
167-176.

[37] LL. Janis, Groupthink: Psychological Studies of Policy Deci-
sions and Fiascoes, Houghton Mifflin, New York, 1982.

[38] K.B. Kahn, E.F. McDonough, An empirical study of the
relationships among co-location, integration, performance,
and satisfaction, Journal of Product Innovation Management
(14) 1997, pp. 161-178.

[39] P. Kanawattanachai, Y. Yoo, Dynamic nature of trust in virtual
teams, Strategic Information Systems (11) 2002, pp. 187-213.

[40] E.H. Kessler, A.K. Chakrabarti, Speeding up the phase of new
product development, Journal of Product Innovation Manage-
ment (16) 1999, pp. 231-247.

[41] K.U. Koskinen, P. Pihlanto, H. Vanharanta, Tacit knowledge
acquisition and sharing in a project work context, International
Journal of Project Management (21) 2003, pp. 281-290.

[42] K. Lewis, Measuring transactive memory systems in the field:
scale development and validation, Journal of Applied Psychol-
ogy (88) 2003, pp. 587-604.

[43] D.W. Liang, R.L. Moreland, L. Argote, Group versus indivi-
dual training and group performance: the mediating role of
transactive memory, Personality and Social Psychology Bul-
letin (21) 1995, pp. 384-393.

[44] G. Littlepage, W. Robison, K. Reddington, Effects of task
experience and group experience on group performance, mem-
ber ability and recognition of expertise, Organization Behavior
and Human Decision Process (69) 1997, pp. 133-147.

[45] G.S.Lynn, R.R. Reilly, A.E. Akgiin, Knowledge management
in new product teams: practices and outcomes, IEEE Transac-
tion on Engineering Management (47) 2000, pp. 221-231.

[46] G.S. Lynn, New product team learning: developing and profit-
ing from your knowledge capital, California Management
Review (40) 1998, pp. 74-93.

[47] R. Madhavan, R. Grover, From embedded knowledge to
embodied knowledge: new product development as knowledge
management, Journal of Marketing (62) 1998, pp. 1-12.



A.E. Akgiin et al./Information & Management 42 (2005) 1105-1120 1119

[48] D.J. McAllister, Affect- and cognition-based trust as founda-
tions for interpersonal cooperation in organizations, Academy
of Management Journal (38) 1995, pp. 24-59.

[49] E.H. McKinney, J.R. Barker, D.R. Smith, K.J. Davis, The role
of communication values in swift starting action teams: IT
insights from flight crew experience, Information & Manage-
ment (41) 2004, pp. 1043-1056.

[50] C.C. Miller, L.B. Cardinal, W.H. Click, Retrospective reports
in organizational research: a reexamination of recent evidence,
Academy of Management Journal (40) 1997, pp. 189-204.

[51] S. Mohammed, B.C. Dumville, Team mental models in a team
knowledge framework: expanding theory and measurement
across disciplinary boundaries, Journal of Organizational
Behavior (22) 2001, pp. 89-106.

[52] C. Moorman, A.S. Miner, The impact of organizational mem-
ory on new product performance and creativity, Journal of
Marketing Research (34) 1997, pp. 91-106.

[53] R.L. Moreland, L. Myaskovsky, Exploring the performance
benefits of group training: transactive memory or improved
communication? Organizational Behavior and Human Deci-
sion Processes (82) 2000, pp. 117-133.

[54] R.L. Moreland, J.M. Levine, Newcomers and oldtimers in
small groups, in: P.B. Paulus (Ed.), Psychology of Group
Influence, Lawrence Erlbaum, NJ, 1989, pp. 143-186.

[55] R.L. Moreland, Transactive memory: learning who knows
what in work group and organizations, in: L.L. Thompson,
J.M. Levine, D.M. Messick (Eds.), Shared Cognition in Orga-
nizations: The Management of Knowledge, Lawrence Erl-
baum, Mahwah, NJ, 1999, pp. 3-31.

[56] R.L. Moreland, L. Argote, R. Krishnan, Socially shared
cognition at work: transactive memory and group perfor-
mance, in: J.L. Nye, A.M. Brower (Eds.), What’s Social About
Social Cognition?, Sage, Thousand Oaks, CA, 1996, pp. 57—
84.

[57] U.S. Murthy, D.S. Kerr, Decision making performance of
interacting groups: an experimental investigation of the effects
of task type and communication mode, Information & Man-
agement (40) 2003, pp. 351-360.

[58] I. Nonaka, H. Takeuchi, The Knowledge-creating Company:
How Japanese Companies Create the Dynamics of Innovation,
Oxford University Press, New York, 1995.

[59] J.C. Nunnally, Psychometric Theory, McGraw-Hill, New
York, 1978.

[60] E. O’Donnell, B. Kock, J. Boone, The influence of domain
knowledge and task complexity on tax professionals’ com-
pliance recommendations, Accounting, Organizations and
Society (30) 2005, pp. 145-165.

[61] R.R. Patrashkova, S.A. McComb, Exploring why more com-
munication is not better: insights from a computational model
of cross-functional teams, Journal of Engineering and Tech-
nology Management (21) 2004, pp. 83—114.

[62] M.B. Pinto, J.K. Pinto, Project team communication and cross-
functional cooperation in new product development, Journal of
Product Innovation Management (7) 1990, pp. 200-212.

[63] D.L. Rulke, J. Galaskiewicz, Distribution of knowledge group
network structure, and group performance, Management
Science (46) 2000, pp. 612-625.

[64] D.L. Rulke, D. Rau, Investigating the encoding process of
transactive memory development in group training, Group &
Organization Management (25) 2000, pp. 373-396.

[65] D.L. Rulke, S. Zaheer, M.H. Anderson, Sources of managers’
knowledge of organizational capabilities, Organizational
Behavior and Human Decision Processes (82) 2000, pp.
139-141.

[66] M.J. Schmit, A.M. Ryan, The big five in personnel selection:
factor structure in applicant and non-applicant populations,
Journal of Applied Psychology (78) 1993, pp. 966-974.

[67] T.W. Scott, P. Tiessen, Performance measurement and manage-
rial teams, Accounting, Organizations and Society (24) 1999,
pp. 263-285.

[68] PJ. Sher, V.C. Lee, Information technology as a facilitator
for enhancing dynamic capabilities through knowledge
management, Information & Management (41) 2004, pp.
933-945.

[69] S.W. Sussman, P.J. Guinan, Antidotes for high complexity and
ambiguity in software development, Information & Manage-
ment (36) 1999, pp. 23-35.

[70] L. Thompson, E.G. Alan, Socially shared cognition, affect, and
behavior: a review and integration, Personality and Social
Psychology Review (3) 1999, pp. 278-302.

[71] M. Tiamiyu, The relation between source use and work com-
plexity, decision making discretion and activity duration in
Nigerian government ministries, International Journal of Infor-
mation Management (12) 1991, pp. 130-141.

[72] R.S. Tindale, S. Sheffey, Shared information, cognitive load,
and group memory, Group Process and Intergroup Relations
(5) 2002, pp. 5-18.

[73] R.S. Tindale, T. Kameda, Social sharedness” as a unifying
theme for information processing in groups, Group Process
and Intergroup Relations (3) 2000, pp. 123-140.

[74] P. Vakkari, Task complexity, problem structure and informa-
tion actions: integrating studies on information seeking and
retrieval, Information Processing & Management (35) 1999,
pp. 819-837.

[75] P. Vakkari, Growth of theories on information seeking: an
analysis of growth of a theoretical research program on the
relation between task complexity and information seeking,
Information Processing & Management (34) 1998, pp. 361—
382.

[76] C. Wagner, Decision support for messy problems, Information
& Management 28(6), 2000, pp. 393-404.

[77] R.L. Wakefield, Identifying knowledge agent in a KM strategy:
the use of structural influence index, Information & Manage-
ment 2005, in press.

[78] D.M. Wegner, A computer network model of human transac-
tive memory, Social Cognition (13) 1995, pp. 319-339.

[79] D.M. Wegner, T. Guiliano, P.T. Hertel, Cognitive interdepen-
dence in close relationships, in: W.J. Ickes (Ed.), Compatible
and incompatible relationships, Springer-Verlag, New York,
1985, pp. 253-276.

[80] D.M. Wegner, Transactive memory: a contemporary analysis
of the group mind, in: B. Mullen, G.R. Goethals (Eds.),
Theories of Group Behavior, Springer-Verlag, New York,
1987, pp. 185-208.



1120 A.E. Akgiin et al./Information & Management 42 (2005) 1105-1120

[81] D.M. Wegner, R. Erber, P. Raymand, Transactive memory in
close relationships, Journal of Personality and Social Psychol-
ogy (61) 1991, pp. 923-929.

[82] K.E. Weick, K.H. Roberts, Collective mind in organizations,
Administrative Science Quarterly (38) 1993, pp. 357-381.

[83] G.M. Wittenbaum, G. Stasser, Management of information in
small groups, in: J.L. Nye, A.M. Brower (Eds.), What’s Social
About Social Cognition? Research on Socially Shared Cogni-
tion in Small Groups, Sage Publications, Thousand Oaks, CA,
1996, pp. 3-28.

[84] H. Yang, J. Tang, Team structure and team performance in IS
development: a social network perspective, Information &
Management (41) 2004, pp. 335-349.

[85] Y. Yoo, P. Kanawattanachai, Developments of transactive
memory systems and collective mind in virtual teams, The
International Journal of Organizational Analysis (9) 2001, pp.
187-208.

Ali E. AKkgiin is an associate professor of science and technology
studies in the School of Business Adminstration at Gebze Institute of
Technology, Turkey. He received his Ph.D. in Technology Manage-
ment from Stevens Institute of Technology and his M.S. in Engi-
neering Management from Drexel University. His research has been
published in the Human Relations, Journal of Engineering and
Technology Management (JET-M), Journal of Product Innovation
Management, IEEE Transaction in Engineering Management,
Research Technology Management, Industrial Marketing Manage-
ment, International Journal of Technology Management, Journal of
Business Strategy among other journals. His research areas are new
product/technology development, organizational learning, and cog-
nitive and social psychology.

John C. Byrne received his Ph.D. in technology management from
Stevens Institute of Technology and is an assistant professor in the

Department of Management and Management Science in the Lubin
School of Business of Pace University. His research interests include
leadership, affect, mood and emotion in the workplace, emotional
intelligence, personality influences in teams and managerial per-
sonnel.

Halit Keskin is an assistant professor of science and technology
studies in the School of Business Adminstration at Gebze Institute of
Technology, Turkey. He received his Ph.D. in management and
organization from Gebze Institute of Technology. His research
interests include technology and innovation management, knowl-
edge management and human resource management in high-tech
firms.

Gary S. Lynn is an associate professor in the Wesley J. Howe
School of Technology Management at Stevens Institute of Technol-
ogy, Hoboken, New Jersey. He has authored or coauthored 40 books
and referred publications on the intersection of technology, innova-
tion and marketing. His latest book, Blockbusters: The five Keys to
Developing Great New Products (Harper Business, 2002) identifies
the critical success factors of over 700 new product development
teams. Business 2.0. magazine named Lynn one of ““today’s leading
business thinker” in its October 2002 issue. He received as Ph.D. in
technology marketing from R.P.I., a master of management from the
J.L. Kellogg Graduate School of Management, Northwestern Uni-
versity, and a bachelors degree in mechanical engineering from
vanderbilt University.

Salih Z. Imamoglu is an assistant professor of science and tech-
nology studies in the School of Business Adminstration at Gebze
Institute of Technology, Turkey. He received his Ph.D. in manage-
ment and organization from Gebze Institute of Technology. His
research interest is the technology and innovation management.



	Knowledge networks in new product development projects: �A transactive memory perspective
	Introduction
	Background
	TMS and new product development

	Hypothesis development
	Antecedents
	Consequences

	Research method
	Sampling
	Measures
	Measure validity and reliability

	Analysis and results
	Discussion and conclusions
	Managerial implications
	Limitations
	Measures
	Transactive memory system (adapted from Lewis [42])
	Specialization
	Credibility
	Coordination

	New product success (adapted from Cooper and Kleinschmidt [15])
	Speed-to-market (adapted from Kessler and �Chakrabarti [40])
	Team learning (adapted from Lynn et™al. [45])
	Team stability (adapted from Akg&uuml;n and Lynn [1])
	Team member familiarity (adapted from DeChurch and Marks [17])
	Formal team communication (adapted from Lynn [46])
	Informal team communication (adapted from Lynn [46])
	Team member proximity (adapted from Kahn and McDonough [38])
	Cognitive-based trust (adapted from Kanawattanachai and Yoo [39])
	Affect-based trust (Adapted from Kanawattanachai and Yoo [39])
	Task complexity-routines (adapted from Scott and Tiessen [67])
	Task complexity-knowledge (adapted from Scott and Tiessen [67])

	References


