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Foreword

In theory and practice, cross-functional teams (CFTs) are considered an essential requirement
for the success of innovation projects. However, empirical research indicates that the use of
CFTs does not automatically lead to successful innovation. It appears favorable that the em-

ployment of CFTs has to be directed as systematically as well as other organizational actions.

Against this background, this dissertation deals with the phase-specific influence of organiza-
tional and environmental variables for the success of cross-functional innovation projects.
New territory is entered by applying a phase-specific perspective. After having outlaid a theo-
retical framework, the effects of different variables on the success of cross-functional innova-

tion projects during the early and the late project stage are empirically investigated.

At its core, the purpose of this study is related to the investigation of the intentional and
phase-specific use of organizational infrastructures in order to increase the success of innova-
tion projects. Thereby, a difference is made between the early and the late project stage. The
intentional manipulation of different organizational and environmental variables may become
a more complicated venture, if these structures impede and/ or foster creative processes, inno-
vation and efficiency at the same time. Based on Duncan’s theory of the ambidextrous or-
ganization, the author elaborates a framework, which focuses on the following organizational

infrastructures:

= Organic Designs (participative decision-making, central budgets, team member proximity,

decentralization)
= Mechanistic Designs (rewards, formalization, steering committees)

= Boundary Management (integration with functional departments, top management sup-
port)

Based on comprehensive theoretical reasoning, the author presents three structural models
with the purpose of investigating the phase specific influence of the selected antecedents.
Model I addresses the phase-specific influence of creativity and efficiency. Creativity is con-
sidered as a result of the successful transfer of innovative information, while efficiency is
considered as a result of the successful transfer of coordinative information among the team
members. Model II deals with the effects of the selected antecedents on efficiency and crea-
tivity during the early project stage, while model III is concerned with said effects during the

late project stage.



The hypothesized relationships are theoretically derived and empirically tested. Great effort is

spent on the empirical estimation. Thereby, the author applies the partial least squares method

(PLS). In comparison to LISREL, PLS represents an iterative least square approach, where

the postulated paths are not simultaneously estimated. For several reasons, this approach

represents the preferred alternative.

All in all, this dissertation stands out due to its following characteristics:

The author provides a comprehensive and well elaborated literature review on the success

factors of cross-functional teams.
The dissertation addresses an explicit gap in the literature.

The empirical part demonstrates analytic expertise and the author’s willingness to spend a

lot of time and effort on the data survey.

The empirical results are discussed in detail and they are adequately reflected. The results

are relevant from a theoretical point of view as well as from a practitioner’s perspective.

It is my hope that this study will be favorably adopted and be well recognized by the scientific

community and the market.

Joachim Biischken

VI
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1 Introduction

1.1 Phase-Specific Organizational Infrastructures for Cross-Functional New Product
Development Projects

Functions like R&D and marketing share common responsibilities in new product develop-
ment, e.g. setting product goals, identifying opportunities for next generation products, or
resolving engineering design and customer-need tradeoffs (Griffin & Hauser 1996, p. 192). In
product development, the use of cross-functional teams (CFTs) provides a mean to establish a
closer link between functions, and CFTs are considered to be a key factor to successful inno-

vation (Griffin & Hauser 1996, Holland et al. 2000, McDonough 2000, Pinto & Pinto 1993).

Advocates of cross-functional teams mention several advantages. The interaction of team
members from diverse backgrounds and experiences will enhance creativity, i.e. the develop-
ment of new ideas and solutions (West et al. 2004, pp. 278-280). Moreover, instead of hand-
ing on outputs to the next department “in line”, cross-functional teamwork transforms sequen-
tial development processes into more simultaneous ones. The early and synchronized
cooperation of all relevant functions in the innovation process helps to recognize potential
later problems in advance (e.g. serial problems or changed customer needs) and allows for
early countermeasures. Thereby, the coordination and efficiency of the development process,
along with the integration of the new product initiative into the firm’s ongoing operations, is
supported (Gebert et al. 2006, p. 433, Jassawalla & Shashittal 1999, p. 239, McDonough
2000, p. 222).

Although cross-functional teams are usually formed with great expectations, not all of them
are successful. Previous research shows conflicting results when the CFT-performance rela-
tionship is investigated (Gebert et al. 2006, p. 432, McDonough 2000, p. 222). Recently, Ge-
bert et al. (2006, p. 431), stated: “The ubiquitous hope among managers of new product de-
velopment (NPD) teams that a cross-functional team composition may be a royal road to en-

hancing team innovation appears to be an illusion.”

One potential hypothesis to the inconsistent findings, is that an increase in cross-functionality
may not only lead to positive effects, but also to secondary negative effects in form of cross-
functional conflicts and communication barriers (Dougherty 1992, Gebert et al. 2006, pp.
439-444, Griffin & Hauser 1996, pp. 195-197). A second hypothesis focuses on the organiza-
tional context within which CFTs operate (Griffin 1997, p. 435, Griffin & Hauser 1996, p.



197, McDonough 2000, p. 222, Olson et al. 1995)." Cross-functional teams may require cer-
tain organizational infrastructures, work conditions, integration mechanisms, and procedures
in order to function well (Ayers et al. 2001, Bonner, 2005, Jassawalla & Shashittal 1998,
McDonough 2000, Olson et al. 2001).

Due to the multiphase nature of the innovation process, CFTs may even require different or-
ganizational infrastructures as a project proceeds from the idea generation, to the development
phase, and to the launch (Duncan 1976, Griffin 1997, Marino 1982, p. 76, Souder & Moenaert
1992, Spender & Kessler, 1995, Troy et al. 2001). In this context, scholars also highlight the
tensions surrounding product development projects. Project managers must cope with con-
flicting and fluctuating contingencies as they seek to foster creativity and efficiency. By
building up innovative capacities, project teams strive to develop new knowledge and achieve
commercial objectives. Yet, the success of an idea also requires efficient execution to keep
projects on schedule and within budget (Lewis et al. 2002, p. 546, Naveh 2005). While some
organizational infrastructures may foster efficiency, they might also inhibit creativity and in-
novation, and vice versa. If this is the case, managing these tensions by selecting appropriate
phase specific infrastructures is a crucial capability to the successful management of cross-

functional teams.

1.2 Research Goal

Various researchers state that more research on the effectiveness of project management
mechanisms and organizational antecedents in cross-functional new product development is
needed (Ayers et al. 2001, Jassawalla & Sashittal 1998, McDonough 2000, Olson et al. 2001).
Even though some scholars have studied organizational characteristics with respect to their
effects on overall innovation performance (Leenders & Wierenga 2002, Sicotte & Langley
2000, Pinto & Pinto 1993, Thamain 2003), there is a lack of studies focusing on the effects of
organizational characteristics on the specific stages of the product innovation process (Olson

et al. 2001, p. 270, Troy et al. 2001, p. 90).

In addition, few studies have investigated the effects of project management styles and organ-
izational antecedents on multiple facets of performance (Lewis et al. 2002, Naveh 2005). This
is even more surprising, since efficiency and creativity are frequently highlighted as essential

elements of new product development performance (Gebert et al. 2006, Lewis et al. 2002,

' Griffin (1997, p. 435) points out that “We have not yet been able to define the organization and infrastruc-

ture which best supports effective multifunctional teams over time and across projects.”
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Lovelace et al. 2001, Naveh 2005). Moreover, scholars highlight the tensions in managing
and coping with these two elements (Naveh 2005, Lewis et al. 2002).

Therefore, this study will contribute to the existing research by an analysis of the organiza-
tional success drivers at the early and the late stages of the innovation process, and identify

their phase-specific effects on creativity, efficiency, and overall performance.

A number of organizational structures ranging from bureaucratic and organic designs, to
boundary spanning activities, have been proposed as critical for cross-functional teamwork
throughout the past years (Griffin & Hauser 1996, Holland et al. 2000, pp. 241-244,
McDonough 2000, Nihtila 1999, Sicotte & Langley 2000, Thamain 2003). They include re-
wards, steering committees, physical proximity, resources and budgeting, participative deci-
sion-making within the team, and boundary spanning activities like top management support
and the level of integration between the team and functional departments (Ancona & Caldwell
1992a, 1992b, Gladstein 1984, Millson & Wilemon 2002). Table 1 presents the selection of
the investigated antecedents. They represent a comprehensive and representative mixture of
mechanisms applied in cross-functional new product development projects and are distin-
guished by organic and mechanistic structures (Burns & Stalker 1961), and boundary span-

ning activities (Ancona & Caldwell 1992a, Weinkauf et al. 2005, p. 100).

Table 1. Investigated Project Management Mechanisms and Organizational Antecedents

Organizational antecedents Defined as

Organic Structures

...the extent to which project decisions can be made without referring to higher

Decentralized decision-making structures
Participative decision-making within the team
Central budget
Physical proximity
Mechanistic Structures
Rewards
Project formalization / structuring
Steering committees
Boundary Management
Integration with functional departments

Top management support

management / escalation levels.

...the extent to which team members are involved in the decision-making processes.

...budget provided by a central function and not by an operational unit.

...the extent to which team member are easily reachable on foot and the extent to
which it is easy to get together for spontaneous meetings.

...the extent to which team members are rewarded for their participation and/ or the
extent to which working in the project is captured in target agreements.

... the extent to which the project is planned by clear and specified guidelines and the
extent to which the execution of the project follows a structured approach.

...the number of meetings and the relevance of this mechanism for the project man-
agement.

... the extent to which information with internal functional units is exchanged and
the quality of the cooperation and coordination with internal functional units.

...the extent to which the top management supports cross-functional teamwork and
takes part in the project by providing resources and giving feedback.




The theoretical fundament for the effectiveness of organic and mechanistic structures relies on
Duncan’s (1976) theory of the ambidextrous organization, as well as on Souder & Moenaert’s
(1992) closely related information-uncertainty reduction model, which focuses on the integra-
tion of R&D and marketing personnel in innovation projects. Duncan (1976) argues that due
to varying levels of information needs and uncertainty regarding the alternatives for a new
solution, organic structures (i.e. a wide span of control, horizontal communication modes, and
high levels of cross-functionality) are more suited to the initiation stage (idea generation and
conception) where they foster creativity. On the other hand, mechanistic structures (i.e. a nar-
row span of control, vertical communication modes, and low levels of cross-functionality) are
more appropriate to the later implementation stage (development and market launch) of the
innovation process where they foster efficiency.” This shift would result in a better fit be-

tween the organizational structure and the corresponding tasks.

The theoretical fundament for the effectiveness of boundary spanning activities builds on re-
source dependency theory (Pfeffer 1982, Pfeffer & Salancik 1978). Researchers like Ancona
(1990), Ancona & Caldwell (1992a, p. 324), and Gladstein (1984) suggest that a central chal-
lenge for teams is also to manage their boundaries with focal sources inside the organization,
i.e. top management and functional departments. This is because teams face external depend-
encies from these sources in terms of information, protection, capital and implementation sup-
port (Ancona & Caldwell 1990, Ancona & Caldwell 1992a, Ancona & Caldwell 1992b,
Gladstein 1984, p. 513, Hitt et al. 1999, p. 148, Holland et al. 2000, p. 242, McDonough
2000, p. 225, Weinkauf et al. 2005, p. 100).* These dependencies may exist during the entire
innovation process, making boundary spanning a permanent organizational requirement for

innovation success.

The concept of organic and mechanistic organizations was initially developed by Burns & Stalker (1961).

Souder & Moenaert (1992, p. 497) follow a similar rationale. They consider innovation as a process of in-
formation uncertainty reduction. A high level of uncertainty during the planning stage is best reduced by in-
formal procedures and decentralized decision-making structures, which enable project team members to ex-
change innovative information. After successfully having reduced technological, consumer-related and/ or
competitive uncertainties, a formalized and centralized project infrastructure is assumed to contribute more
to the success of the development stage. Whereas uncertainty reduction during the planning stage is related
to the transfer of innovative information, (i.e. information that is helpful in problem solving, information on
experimental, analytical and explanatory aspects), it is expected that the transfer of coordinative informa-
tion, (i.e. information concerning the tasks and the time schedules assigned to team members and the output
expected), will gain impact during the late stage of a project.

For example, in the early stage, the information exchange between the team and functional departments
serves to reduce market-, and technology related uncertainties, while during the late stage deadlines and
workflow procedures regarding the development have to be negotiated. Early top management support is
likely to result in greater resources and willingness to take risks, while late top management support may fa-
cilitate the new product’s implementation by reducing resistance.

4



1.3 Outline of the Investigation

The research approach of this dissertation can be broadly divided into five parts. Chapter 11
introduces the basic theoretical rationale for cross-functional integration (2.1.1), the concept
of cross-functional teams (2.1.2), and provides an overview of literature dedicated to the ques-
tion if a cross-functional team composition automatically leads to increased new product de-
velopment performance (2.1.3). The discussed findings suggest that cross-functional teams do
not appear to be a straightforward approach to achieve greater innovation success. Therefore,
the subsequent section (2.1.4) presents problematic issues and challenges concerning the use
of cross-functional teams. It is followed by an extensive literature review of the critical suc-
cess factors for cross-functional teamwork (2.2). After a brief introduction on how the effec-
tiveness of groups is modeled (2.2.1), the framework of the content analysis is presented
(2.2.2). The literature review is structured along success factors pertaining to the organiza-
tional context (2.2.3), the behavioral processes and psychosocial traits of cross-functional
teams (2.2.4), and additional factors (2.2.5). The subsequent section summarizes the findings
of the literature review and presents gaps in the literature (2.2.6). It is leading over to the

scope of this study and to the particular gaps addressed in the following sections (2.3).

Chapter III presents the theoretical framework for the phase-specific effectiveness of organic
and mechanistic structures as well as for boundary spanning activities (3.1- 3.6). It consists of
a discussion of organic and mechanistic organizations (3.1), the phase-specific characteristics
of the innovation process (3.2), the particular information requirements and levels of uncer-
tainty throughout the innovation process (3.3), the concept of phase-specific organization
structures (3.4), and boundary management as a continuous — non phase-specific — require-
ment for successful innovation projects (3.5). An interim conclusion including the main re-
search questions (3.6) leads over to the formulation of the conceptual models and their related

hypothesis (3.7.1- 3.7.3.).

Model I addresses the effects of creativity and efficiency during the early and during the late
project stages (3.7.1). Model II focuses on the effects of organic and mechanistic structures
and boundary-spanning activities during the early project stage (3.7.2), and Model III presents
the hypothesized effects of mechanistic and organic structures, and boundary spanning activi-

ties during the late project stage (3.7.3).

Chapter IV begins with a description of the development of the survey and describes the col-
lection of the data for the empirical testing of the presented hypothesis (4.1). The subsequent
description of the sample reports on the profile of the surveyed companies and on related pro-

ject characteristics (4.2). It is followed by a presentation of the constructs and measures used
5



for the empirical analysis (4.3). For the empirical testing of the hypothesis, the partial least
squares technique (PLS) for structural modeling, is applied. Therefore, the main characteris-
tics and the functionality of this method are presented. Furthermore, the appropriateness of a
PLS analysis for the sample at hand will be evaluated (4.4). After having demonstrated that a
PLS analysis suits well to the empirical investigation of the given sample and to the related
hypothesis, the general procedures, principles, and guidelines of a PLS analysis are presented
(4.5). The evaluation includes the assessment of the reliability and the validity of the meas-
urement model (4.5.1) and the assessment of the structural model (4.5.1). Subsequently, these
procedures are conducted to test the hypotheses related to model 1 (4.6), model 11 (4.7), and
model III (4.8), followed by a summary of the results (4.9).

Finally, chapter V presents a comprehensive discussion of the findings including theoretical
(5.1) and managerial implications (5.2). Furthermore, meaningful pathways for future re-
search are provided (5.3) along with the limitations of this study (5.4). The study ends with a

conclusion (5.5).



2 Cross-Functional Teams in New Product Development
2.1 Emergence of the Concept and Related Challenges
2.1.1 Theoretical Background for the Need to Integrate Functions

The scientific analysis of the cooperation between organizational subsystems is rooted in
Lawrence & Lorsch’s (1967, p. 3), theory of integration and differentiation. According to this
theory, organizations are effective when they build specialized functional units and integrate

them.’

By establishing specialized functions, the organization adapts to the uncertainties of specific
sub-environments, e.g. the R&D department adapts to the scientific/ technological environ-
ment. It focuses on resolving problems related to newly emerging and competitive technolo-
gies. The marketing department adapts to the market environment and deals with uncertainties
concerning market demand, preferences and competition (Lawrence & Lorsch 1967, pp. 8-9,
Olson et al. 2001, p. 260, Souder & Moenaert 1992, p. 490). Such specialization enables the
firm to segment uncertainty. This process is called “differentiation”. At the same time, differ-
entiation bears the danger of isolation and it ignores the interdependencies between functions
in terms of resources, information and tasks (McCann & Galbraith 1981, p. 63). Accordingly,
there is need to integrate these differentiated subsystems. Lawrence & Lorsch (1967, p. 4)
define integration as “The process of achieving unity of effort among the various subsystems

in the accomplishment of the organization’s task”.

The need for integration across functions can also be theoretically established from a resource
dependency perspective (Pfeffer 1982, Pfeffer & Salancik 1978). This view has been widely
recognized to explain interactions between functional units and organizations (Gupta et al.
1986, Ruekert & Walker 1987, Stock 2006). It assumes that when employees have less relevant
experience to draw on when developing innovative new products, they depend more on other
functional competencies, information and resources in order to arrive at a creative, feasible,
and successful solution. Thus, the lack of self-sufficiency creates potential functional depend-
encies on the parties from which critical inputs are obtained (Stock 2006). Hence, resource-
dependency theory provides an additional theoretical explanation as to why cross-functional

diversity may increase new product development performance.

“An organization is defined as a system of interrelated behaviors of people who are performing a task that
has been differentiated into several subsystems, each subsystem performing a portion of the task, and the ef-
forts of each being integrated to achieve effective performance of the entire system.” (Lawrence & Lorsch
1967, p. 3)
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2.1.2 From Functional Lines to Cross-functional Teams

Cross-functional project teams have not always been the organizational approach of choice
when developing new products (Larson & Gobeli 1988), and not all companies use cross-
functional teams for new product development (Huizenga 2004, p. 134). A survey by
McDonough (2000, p. 229) reveals that 97% of the companies in the USA have used CFTs,
and that 33% use them 100% of the time. Griffin (1997, p. 431) demonstrates that over 84%
of the more innovative projects are using CFTs, and 40-50% of the surveyed companies use
CFTs for less-innovative projects. However, the identified best practice companies report a

more extensive use of CFTs for less-innovative projects (50-60%).

In order to understand the popularity, and to illustrate the particular characteristics of CFTs
against the background of other approaches to organize innovation, this section will provide a
brief review of the most common in-house designs used for innovation, namely, functional

non-project based structures, matrix designs, and finally cross-functional teams.

2.1.2.1 Functional Structures

Although functional structures are considered well suited for the accomplishment of routine
and less complex tasks, it has been shown that new product development in functional struc-
tures is a complex venture (Griffin & Hauser 1996, p. 206, Larson & Gobeli, 1988). In func-
tional structures, the participants of new product initiatives remain in their corresponding
function, which exerts the managerial authority over its respective domain and co-workers
(Larson & Gobeli 1988, p. 181). The traditional product development process in functional
structures follows a sequential pattern, where the new product initiative and its corresponding
responsibilities pass sequentially from one function to the next (Bhuiyan et al. 2006, p. 38,
Clark & Wheelwright 1992, p. 10, Olson et al. 1995, p. 49). Typically, an idea is first concep-
tualized within R&D and then submitted to the marketing department to review its viability. It
is then passed to the sales department in order to estimate the sales potential and then moved
to engineering to determine the product costs. After an executive committee has made a deci-
sion to approve the initiative, it continues its journey through the organization where it is be-
ing forwarded from product design to manufacturing and engineering, and finally to the mar-
keting and sales departments which share the responsibility for the market launch. Clark &
Wheelwright (1992, p. 10), refer to the sequential nature of the product development process

in functional structures by using the term “Throwing it over the wall”.



The major advantage of a functional structure for product development is that it concentrates
specialized expertise to deal with key issues. For instance, if a group of functional specialists
is always and exclusively responsible for the design of a particular component over a wide
range of development efforts, they will be able to benefit better from prior experiences when
dealing with a particular issue (Clark & Wheelwright 1992, p. 12). However, the “best” com-
ponents are only defined by technical parameters in the area of expertise, rather than by over-
all system characteristics or specified customer requirements. Hence, sequential and decom-
positional product development processes free managers in charge from having to look at the
entire problem. These structures have also been shown to result in extensive development
cycles (Larson & Gobeli 1988, p. 184). This can be explained by the lack of simultaneous
activities. Apart from the fact that not all required steps in the development of an innovative
solution can be well known in advance, the subdivision of a task into independent and dis-
persed activities bears an increased risk that coordination suffers and potential later problems
are not identified in advance, or too late (Clark & Wheelwright 1992, p. 10). In addition,
functional development structures are less adaptable in case of emerging changes within the
technological or market environment, due to their scattered responsibilities. Another argument
for the disadvantage of this design is that an organization, where people are grouped by disci-
pline, does not encourage teamwork across functions (Griffin & Hauser 1996, p. 206). Har-
monious operations are at risk due to conflicting performance standards and diverging deci-
sion-making responsibilities. When comparing the relative effectiveness of functional, matrix,
and project structures, Larson & Gobeli (1988) demonstrate empirically that functional, i.e.
sequential structures perform worst in terms of meeting schedules, cost performance, techni-

cal performance, and overall performance.

2.1.2.2 Matrix Structures

Another organizational alternative, ranging somewhat in between functional structures and
cross-functional project teams, are matrix structures (Ford & Randolph 1992, p. 269, Larson
& Gobeli 1987, p. 129).° In this design form, a dual authority structure is created. Functional
specialists continue residing in their functional group, but also report to the project leader,
who performs an integrating and coordinating function. Team members are partially assigned

to the NPD-project and, at the same time, to perform functional non-project related activities.

®  Additionally, one can distinguish between functional matrix and balanced matrix structures, where the level

of authority and responsibility between the project manager and the functional manager vary. For further
reading, compare Larson & Gobeli (1987, p. 129) and Ford & Randolph (1992, p. 269).
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In theory, matrix organizations are expected to maintain functional excellence, while improv-
ing the cross-functional teamwork and information flows between functions (Ford &
Randolph 1992, p. 273, Larson & Gobeli 1987, p. 130). Although intended to improve com-
munication and coordination, dual lines of authority are costly and time-consuming and lead
to new forms of stress, such as ambiguity about responsibilities and conflicts about schedules
and resources (Ford & Randolph 1992, p. 283, Sicotte & Langley 2000, p. 6). Furthermore,
since team members remain in their functions, and rather hold an “on demand function”, the
amount of cross-functional interaction remains on a low level. However, previous research
provides evidence that matrix structures indeed outperform functional structures in terms of
product development market success rates and cost effectiveness, but they do not outperform
cross-functional project structures with clear responsibilities (Griffin & Hauser 1996, p. 207,

Larson & Gobeli 1987, p. 136).

2.1.2.3 Cross-Functional Teams

Taking these findings into account, it is not surprising that CFTs have gained enormous popu-
larity within new product development (Cp. 2.1.2). For the purpose of this study, a cross-
functional team is defined as “A group of people with a clear purpose representing a variety
of functions or disciplines in the organization whose combined efforts are necessary for

achieving the team’s purpose” (Zimdars 2003, p. 6).”

The key elements of CFTs are a variety of skills, interdependence of work, and the delivery of
a common objective (Holland et al. 2000, p. 233). CFTs are typically designed as an overlay
to the existing functional structure (Dension et al. 1996, p. 1005, Galbraith 1994). In contrast
to functional and matrix structures, the functional team members report to a single and full-
time project leader, who is assigned to oversee the project (Larson & Gobeli 1988). The pro-
ject leader is responsible for the completion of the project, and represents the main authority.
Thus, the responsibilities are centered within the team and dual authority structures are non-
existent. Functional managers have no formal involvement. Sometimes, their participation

may be limited to assigning personnel as needed and providing advisory expertise (Griffin &

An alternative, but similar definition is given by Holland et al. (2000): “A cross-functional team is a group
of people who apply different skills, with a high degree of interdependence, to ensure the effective delivery
of a common organizational objective.” The term cross-functionality is defined as “the degree to which
team members differ with respect to their functional background” (Gebert et al. 2006, p. 432). Cross-
functionality includes differences of the member’s knowledge bases and experiential backgrounds. More-
over, it may also be associated with differences concerning deep-seated beliefs, values and attitudes.
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Hauser 1996, p. 207, Larson & Gobeli 1987, p. 129). CFTs are considered to be more self-

governing in establishing their own operating procedures (Olson et al. 1995, p. 50).

By concentrating all relevant functional specialists to participate in a project with a defined
objective, CFTs appear to be better suited to consider a problem as an entity and to overcome
the "throw it over the wall" mentality where tasks are sequentially transferred from depart-
ment to department. By focusing the group on a single goal, CFTs may better facilitate over-
coming functional differences and create a shared working environment (Griffin & Hauser

1996, p. 207, Olson et al. 1995, p. 50).

All functional members are involved in the project at the same time and from the outset (Ge-
bert et al. 2006, p. 433). This supposedly helps speeding up estimates, generating and evaluat-
ing alternatives, performing activities simultaneously, and identifying emerging problems in
advance to avoid time consuming redesigns (Ancona & Caldwell 1992, p. 338, Eisenhardt &
Tabrizi 1995, p. 90, Gebert et al. 2006, p. 433, Olson et al. 1995, p. 51). Hence, cross-
functional project structures are expected to maximize the coordination across functions (Grif-
fin & Hauser 1996, p. 207) and the efficiency in terms of development speed and budget ad-
herence (Gebert et al. 2006, p. 433).

Another major potential benefit is that the team members’ different knowledge bases and ex-
periential backgrounds are expected to increase the range of potentially useful and creative
ideas (Jehn et al. 1999, Miliken & Martins 1996, Sethi et al. 2001). The potential advantages
attributed to CFTs can be summarized in the following points (Wurst 2001, p. 11):

= Controlling complexity: The increasing complexity of innovative tasks exceeds the infor-
mation processing and coordination capabilities of individuals or functional groups. The

combined expertise of CFTs is expected to add to the accomplishment of these tasks.

= Efficiency: Cross-functional teams consider the innovation process as an entity and enable
development steps to be integrated (Eisenhard & Tabrizi 1995, p. 90). Thereby, costly and
time-consuming revisions may be better avoided. CFTs are expected to better perform
certain activities simultaneously, which otherwise would be performed sequentially

(Naveh 2005, p. 2790). Clear decision-making structures allow for flexibility, if required.

= Creativity: Proponents of the “value in diversity” hypothesis argue that the contact be-
tween workers from diverse backgrounds will lead to the development of creative and non
obvious solutions (Jehn 1999, Shalley & Gilson 2004, p. 43, West 2002, p. 363). A greater

variety of specialists offers a broader knowledge base giving rise to more varied interpre-
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tations of the same information. These more varied interpretations are expected to result in

more ideas being generated (Troy et al. 2001, p. 93).

2.1.3 Cross-Functional Teams and New Product Success — Empirical Evidence

Given the great popularity and the described advantages of CFTs, one could assume that a
cross-functional team composition automatically leads to increased new product development
performance. The purpose of this section is to refer to this matter, and provide the findings of

previous research.

All in all, five studies were found indicating that the simple use of cross-functional teams is
positively associated with greater innovation performance. In a study based on 510 respon-
dents, Larson & Gobeli (1987, p. 136) investigate the relative effectiveness of different or-
ganization structures for new product development. They find that cross-functional projects
outperform functional and matrix structures in terms of market success rates and cost effec-
tiveness. Cooper’s (1995) benchmarking study of 103 new product development projects of
major chemical companies identifies cross-functional teams to be the major driver of project
timeliness, and an important driver of profitability. Another benchmarking study conducted
by Roberts (1995) investigates 244 firms responsible for 80% of the R&D spending in North
America, Western Europe, and Japan. It finds that CFTs have the greatest impact on time to
market for new products. Similar results are obtained by Eisenhard & Tabrizi (1995, p. 84),
who find that cross-functionality is associated with faster time to market within the computer
industry. Also, McDonough (2000, p. 230) finds that the employment of CFTs has a positive
impact on project performance. The study is based on a sample of 172 members of the Prod-

uct Development and Management Association (PDMA).

However, these positive results contradict the findings of other researchers. Three studies
were found which report on non-significant relationships (Henard & Szymanski 2001, Web-
ber & Donahue 2001, Sethi et al. 2001), and three studies demonstrate negative relationships
between cross-functionality and team performance (Ancona & Caldwell 1992b, Keller 2001,
Lovelace et al. 2001). It may be worth to mention that these studies were published more re-
cently than the ones demonstrating positive associations between the use of cross-functional

teams and performance.

Reviewing the literature, Gebert et al. (2006) states that mainly non-significant relationships
with respect to the innovativeness of a solution, as well as with regard to constraint adherence

are reported in the literature. The meta-analysis of 24 success factors of new product devel-
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opment performance conducted by Henard & Szymanski (2001, pp. 368-372) is consistent
with this statement. The analysis is based on 41 studies. Although the authors do not particu-
larly focus on cross-functional teams, their analysis yields a non-significant relationship for
cross-functional communication/ cooperation and NPD-performance. Another meta-analysis
by Webber & Donahue (2001) is based on 24 studies. It investigates the relationships between
job related diversity, cohesion, and performance in work groups. It also results in non-
significant relationships. The directional impacts found between different types of diversity
and the criterion variables (group cohesion and performance) are mostly negative (Webber &
Donahue 1999, p. 154). Sethi et al. (2001) investigated 141 cross-functional product devel-
opment teams in the US. Consistent with the previous findings reported here, the authors do
not find a significant relationship between functional diversity and innovativeness. The re-

gression coefficient shows a negative sign.

In addition, there are studies reporting on negative effects due to cross-functionality in work
groups. Ancona & Caldwell (1992b) find that the overall effect of diversity is associated with
lower product development performance, even though some aspects of group processes are
enhanced. Their study is based on 45 new product teams in five high technology companies.
After surveying data from 93 R&D teams from four organizations, Keller (2001) finds that
cross-functionality by itself has no direct effects on technical quality, meeting schedules, and
a strong negative effect on budget adherence. However, he also finds that cross-functionality
has a positive effect on a team’s external communication, which in turn is positively related to
quality, budget and constraint adherence, but negatively related to team cohesiveness. He con-
cludes, that the benefits from cross-functionality may especially stem from the functional
networks that team members have within a firm. Lovelace et al. (2001) focus on the relation-
ship between conflict and cross-functionality in NPD-teams. Based on a sample of 43 CFTs
(328 team members) they find that cross-functionality is positively related to the level of task
disagreement within the team, which in turn is negatively related to innovativeness and

budget adherence; the latter not being significant.

2.1.4 Challenges Concerning the Use of Cross-Functional Teams

The findings of previous research indicate that the relationship between the use of cross-
functional teams and new product development performance is not positive in the majority of
the cases. Particularly recent studies and the mentioned meta-analysis suggest that cross-
functional teams do not appear to be a straightforward approach to greater innovation success

under all circumstances.
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The presented findings are in accordance with other scholars (Gebert et al. 2006, p. 434, Grif-
fin & Hauser 1996, McDonough 2000, p. 222). For instance, Griffin & Hauser (1996, p. 208)
state, that many companies using CFTs still have problems developing products efficiently
and effectively, because all aspects and barriers to integration are not addressed. Griffin
(1997, p. 435) points out, that research has not yet been able to define the organization and
infrastructure which best support CFTs over time and across projects. A survey of Fortune
500 companies reveals several obstacles impeding the effectiveness of cross-functional teams,
including conflicting organizational goals, overlapping responsibilities, no clear direction or
priorities, and lack of cooperation (Holland et al. 2000, p. 233, Wall & Lepsinger, 1994). The
notion that CFTs are no “self-sellers” is also affirmed by the existence of success factors stud-
ies for cross-functional teamwork. Holland et al. (2000) identify a total of 29 different success
factors in 6 different domains for cross-functional teamwork, Denison et al. (1996) identify 12
success drivers in three domains, and McDonough’s (2000) study suggests 11 factors in three

domains.

These findings indicate that a cross-functional team composition should rather be considered
as a first move towards successful innovation, than an ultimate solution. Therefore, it is nec-
essary to go one step further, and to identify and present problematic issues and challenges
concerning the use of cross-functional teams. The explanations put forward for these conflict-
ing results are diverse (Denison et al. 1996, p. 1996, Gebert et al. 2006, Holland et al. 2000,
pp- 233-235, McDonough 2000, p. 233). They can be categorized according to four domains:

1. The organizational context within which CFTs operate.

The organizational context refers to the effectiveness of supporting factors like goal set-
ting, empowerment, degree of autonomy of the team, top management support, or the

extent and form of project monitoring.
2. The behavioral processes and the psychosocial traits of the group.

Behavioral processes refer to the implications of interactions that occur among group
members, such as the degree of collaboration, the quality and quantity of communica-
tion, and the effects and types of conflict, that occur in CFTs. Psychosocial traits relate
to the norms, mental models, beliefs, and the degree of shared understanding between
the team members. Psychosocial traits refer to the implications of a more unconscious
and psychological dimension, which is different from work-related actions, behaviors

and feelings (Cohen & Bailey 1997, p. 244, Holland et al. 2000, p. 235).
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3. The use of CFTs for highly innovative versus non-innovative projects.

This domain deals with the question if the use of CFTs is appropriate for all kinds of

projects, or rather for selected projects.
4. The particular functional mix of team members.

Research that focuses on the particular functional mix relates to the question if the rele-
vance and effectiveness of cooperation between certain functions or functional members

might depend on the particular stage of the innovation process.

In order to gain a better understanding of the particularities of cross-functional teamwork, the

next sections will illustrate the specific challenges associated with the respective domains.

2.1.4.1 The Behavioral Processes and the Psychosocial Traits

Cross-functional teams differ from conventional teams in important ways. Each functional
member has a competing social identity and loyalty to another subunit of the organization
(Denison et al. 1996, p. 1005, Holland et al. 2000, p. 233). The advocates of social identity
theory argue that diversity damages the cohesiveness of a group and reduces its communica-
tion, which ultimately results in discord, distrust, poor quality, a lack of customer focus, and
market orientation (Ashforth & Mael 1989, Bassett-Jones 2005, p. 171, Tafjel 1982a, Tajfel
1982b). Stereotyping can lead to substantial barriers between functional members (Griffin &
Hauser 1996, p. 195). Different functional origins may also result in greater interpretive dif-
ferences and task and value conflicts (Gebert et al. 2006, p. 434, Jehn 1995). A task conflict
for example refers to dissent regarding the most appropriate way to pursue a goal, while value
conflicts relate to a situation when team members have different values and attitudes, of what
the outcome of a group’s effort should be. For instance, value conflicts emerge when one in-
dividual wishes to technically optimize a product, while another individual focuses on product
usefulness from a customer’s perspective (Gebert et al. 2006, p. 441, Jehn et al. 1999). Value
conflicts are likely to occur, given the cultural differences (“thought worlds”) between func-
tional members (Dougherty 1992, Griffin & Hauser 1996, p. 196). While R&D professionals
tend to have low tolerances for ambiguity and a focus on scientific methods of problem solv-
ing, marketing professionals accept ambiguity, rely more on intuition, and on general problem

solving to make decisions (Griffin & Hauser 1996, p. 196).

The described processes caused by increasing cross-functionality might offset the potential

benefits (i.e. increased creativity and efficiency) of cross-functional teams. Team-internal
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conflicts, created by different perspectives, may ultimately lead to inefficiencies in informa-
tion sharing and faulty decision-making processes (Ancona & Caldwell 1992b). Although
CFTs feature more creative potential, they might fall down on implementation because they
have less flexibility and capability for teamwork than homogenous groups (Ancona & Cald-
well 1992b, p. 338). This argument is also in line with Duncan’s (1976) “ambidextrous
model”, proposing that cross-functionality facilitates the initiation of innovation by generating
a broader range of possible solutions, while low cross-functionality facilitates the

implementation of innovation due to reduced conflicts and less ambiguity.

To summarize, CFTs do not automatically overcome personality differences, thought worlds,
functional stereotyping, and conflict. This results in a dilemma. While on the one hand cross-
functionality is required for innovation, it may also obstruct cooperation and communication
within the team (Bassett-Jones 2005, Gebert el al. 2006, p. 433, Griffin & Hauser 1996, pp.
195-196, 208). Therefore, studies that do not consider the dynamic characteristics of the inno-
vation process and the described behavioral characteristics, might fail to reveal the benefits
and pitfalls related to the use of cross-functional teams. This may also serve to explain, why
some studies reported on non-significant or even negative relationships (Gebert et al. 2006, p.

433).

2.1.4.2 The Organizational Context

The function of organizational context as a critical factor to complement CFTs has also been
intensively highlighted in the literature (Hackman 1987, Holland et al. 2000, Griffin & Hauser
1996, p. 197, 208, Larson & Gobeli 1987, McDonough 2000, Olson et al. 1995, Olson et al.
2001). West (2002) and West et al. (2004) argue that group diversity is only to result in crea-
tivity and innovation implementation if there are (amongst others) clarified group objectives,
appropriate reward structures, participation in decision-making, and support for innovation.
Research at 3M finds that keys to CFT-success include team member selection, training, per-
formance evaluation, motivation, project sponsorship, and the role of middle management
(Hershock et al. 1994). McDonough (2000, p. 222) explicitly refers to the inconsistent results
regarding cross-functionality and performance. He argues that they may stem from the inter-
nal infrastructure of the firm using cross-functional teams and the organizational context
within which cross-functional teams operate. He lists factors like project-goals, empower-
ment, the stimulation of commitment, and top management support as critical success factors
for cross-functional teams. Duncan (1976) and Souder & Moenaert (1992) go even one step

further and suggest that due to varying levels of uncertainty, and due to the particular nature
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of the tasks, the various stages of the innovation process require different organizational infra-
structures for cross-functional teamwork. This might also explain why there have been incon-
sistent results regarding the relevance and directional impact of certain mechanisms when the

different project stages were not considered.

However, Henke et al. (1993) finds that even those firms recognizing the importance of CFTs
assert that implementing effective organization systems, structures, practices, and procedures
is an extremely difficult task, and one that is not always performed successfully. Consistent
with this view, Griffin (1997) points out that research has not yet been able to identify the
organizational designs and infrastructures, which best support CETs over time and across pro-
jects. The subsequent review of literature (2.2), will discuss which organizational structures

have been found to best complement CFTs and address further questions.

2.1.4.3 The Appropriateness for Innovative vs. Non-innovative Projects.

The inconsistent results may also stem from the fact that CFTs might simply be only advis-
able in selected contexts (Henard & Szymanski 2001, p. 373). Based on resource dependency
theory, Olson et al. (1995) argue that cross-functionality may only be advisable for highly
innovative projects and under conditions of high uncertainty because these situations require a
broader set of expertise. On the other hand, incremental innovations exhibiting low levels of
uncertainty can be conducted within functional lines with standardized procedures. Although
Olson et al. (1995) did not investigate CFTs in particular, their empirical analysis shows that a
good fit between the newness of the product concept and the participativeness of the
coordination mechanisms employed, results in better outcomes of product and team
performance. Building on these results, Hoegl et al. (2003) provide a study by which they can
partially confirm that the impact of cross-functional teamwork on new product performance is
more crucial in highly innovative projects. These results are in contrast to Griffin’s (1997, p.
431, 445) benchmarking study. Although, it shows that over 84% of the participants are using
CFTs for more innovative projects and only 40-50% of the surveyed companies use CFTs for
less-innovative projects, the identified best practice companies use CFTs in the majority of
the projects, regardless of the level of innovation. Given the few studies within this domain,

future research appears beneficial.
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2.1.4.4 The Particular Functional Mix

A last possible reason for the conflicting results may be that the relevance of the cooperation
between certain functions and functional members might depend on the particular stage of the
innovation process (Griffin & Hauser 1996, p. 208, Rochford & Rudelius 1992). If this cir-
cumstance is not considered within studies, it may also lead to ambiguous results. Similar to
Duncan (1976) and Souder & Moenaert (1992) who argue that every project stage requires
different organizational conditions, this stream of research proposes that every project stage
requires a particular functional mix (Olson et al. 2001, Song et al. 1998, p. 289). This ap-

proach might be more beneficial than integrating all functions during all NPD-stages.

Olson et al. (2001, pp. 261-2) note that the need for cooperation between marketing and R&D
might be highest in the early project stage. Marketing provides knowledge about preferences,
competitive offerings, and positioning, while R&D contributes with new technical solutions
and bears responsibility for translating technology into desirable performance attributes and
viable designs. On the other hand, cooperation between marketing and operations, and opera-
tions and R&D might become more relevant in the late project stage, because production lev-
els must be defined according to market needs, and the transformation of the conceptual de-
sign from the lab into a workable and producible product will become an important task. The
findings of Olson et al. (2001) reveal that early cooperation between marketing and R&D, and
operation and R&D is a driver to NPD-performance and that late stage cooperation between
marketing and operations, and R&D and operations is a key determinant for innovative prod-
ucts, but not for non-innovative products. In addition, early stage cooperation between mar-
keting and operations is positively associated with superior performance in case of low inno-

vation projects, but also associated with poor performance for innovative projects.

2.2 Literature Review on the Success Factors of Cross-Functional Teams

After having suggested that the simple use of CFTs does not automatically translate into
greater innovation performance, four different domains concerning the particular challenges
of cross-functional teams were presented. These domains imply that the contribution of cross-
functional teams is subject to a variety of influences and contextual factors. More important,
these factors have to be taken into account when using CFTs for new product development.
This section will therefore take a closer look at the research on success factors for cross-
functional new product development teams and finally address gaps in the present literature.

Particular focus will be placed on the domains “behavioral processes and psychosocial traits”
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(2.1.4.1) and “organizational context” (2.1.4.2). These domains exhibit a greater variety of
facets and are more complex. Besides, most of the research concerning cross-functional prod-

uct development teams has been conducted within these domains.®

The identification and understanding of particular success factors requires a basic understand-
ing about the way teams function and about the general frameworks that exist to explain the
performance of groups. In addition, the way one thinks about groups has important implica-
tions for the way research on team success factors is conducted, for example when theoretical,
testable models are developed, and when one has to decide on the inclusion of direct and indi-
rect links between certain variables. To provide a better understanding on this issue, section
2.2.1 will introduce the basic concepts, models, and insights of research on group effective-
ness. This research aims to describe what determinants and domains affect the behavior and
the effectiveness of groups, and how these determinants are generally assumed to be linked

with each other.

8 Except of the research already presented with respect to “The use of CFTs for highly innovative vs. non-

innovative projects” (2.1.4.3) and “The particular functional mix” (2.1.4.4), no more studies were found
within these respective areas.
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2.2.1 Modelling Group Effectiveness

McGrath (1965) pioneered the input-process-output model (IPO) as a way to think about
groups and group performance. The IPO-model proposes that causal inputs lead to certain
behaviors (processes), and these behaviors in turn lead to certain outcomes. No direct linkages
between inputs and outputs are assumed. Inputs typically include the organizational context,
the group composition, and the task design. Processes can be defined as the behaviors be-
tween team members, e.g. conflict, communication, and cooperation. Outputs refer to parame-
ters such as the quality of the outcome, productivity or job satisfaction (Cohen & Bailey 1997,
Holland 2000). However, during years of extensive research on group effectiveness the IPO-

model has faced some criticism (Gladstein 1984, Hackman 1987, Hoegl & Parboteeah 2003,

Stewart & Barrick 2000). It can be summarized in the following points.

Figure 1. A Heuristic Model of Group Effectiveness.
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Source: Cohen/Bailey (1997).

= Measuring processes (behaviors) implies a great risk of biased measurements due to re-

spondents’ implicit theories

Scholars like Gladstein (1984) and Ancona & Caldwell (1992b) appeal to be very cautious
when interpreting the causal link between process characteristics and performance. It might
rather be a result of what should have affected performance in accordance with the respon-
dents’ implicit theories, but not what has actually affected performance. This notion also
finds empirical support in the studies of Hoegl & Gemiinden (2001), Gladstein (1984), and
Ancona & Caldwell (1992b). They show that the process-output relationship becomes
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weaker (Hogl & Gemiinden 2001, p. 44), or even non-existent (Ancona & Caldwell 1992b,
p- 337, Gladstein 1984, p. 512), when performance is measured on the basis of (team exter-
nal) managerial ratings and external figures. These findings suggest that process variables

like communication and collaboration are not as crucial for group performance as assumed.
= Behavioral processes are not useful as points of intervention

Hackman (1987, pp. 318-320) points out that behavioral processes are not useful as points
of intervention in designing and managing teams, because changes of behaviors are imprac-
tical. This is because changing behaviors might take time and such a policy does not neces-
sarily target the underlying causes. One should rather focus on creating effective conditions
for groups, than attempting to manage a team’s behavior (Holland 2000, p. 235). Within this
context, Gladstein (1984, p. 512) states: “Process changes alone are unlikely to be success-
ful (...). For example, if poorly defined roles and goals lead to conflict in the group, then
teaching the group skills in managing conflict is only a partial solution. The underlying

*? This argument aims to shift the focus more on

cause of conflict has not been dealt with.
input factors like organizational context, in order to change the circumstances in which

groups work, and thereby increase group effectiveness.
= Effective group behavior is too complex to be explained by a limited set of variables

Hackmann (1987, p. 317) states that thinking in the IPO-paradigm may have misdirected the
search for useful knowledge about group effectiveness. He argues that many types of behav-
iors can be productive and that research has not yet found out what really mediates between
inputs and outputs. Limiting behavioral processes to a set of acknowledged parameters such
as cohesion, communication and conflict, neglects the role of alternative parameters such as
effort (Hackmann 1987, pp. 317-320, Holland et al. 2000, p. 235), flexibility, and knowl-
edge creation (Leenders & Wierenga 2002, p. 313).

The skepticism towards the classical [IPO-model has also been empirically justified (Hoegl &
Parboteeah 2003, Stewart & Barrick 2000, p. 142-144). Some studies find evidence for addi-
tional direct (non mediated) effects of inputs on outputs (Campion et al. 1996, Leenders &
Wierenga 2002, Stewart & Barrick 2000). Other studies find that context, i.e. input, is even a

more potent determinant of cross-functional team effectiveness than behavior (Hoegl & Par-

Consistently, Guzzo & Shea (1992, p. 306) state: “Improvements in group effectiveness can best be obtained
by changing the circumstances in which groups work. Thus, organizational reward systems can be changed
to recognize team accomplishments, group and organizational goals must be actively managed to ensure
that group and organizational goals are aligned, technical and human resource support systems can be
adapted to promote the welfare of work groups, and so on. A diagnosis of the contextual factors facilitating
or inhibiting group effectiveness should precede implementing changes in order to identify the specific
changes to be made to enhance effectiveness.”
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boteeah 2003, Gladstein 1984, Pinto & Pinto 1993, Sicotte & Langley 2001, Thamain 2003,
p. 303)."° For instance, besides demonstrating various direct input-performance relationships
within a sample of 121 R&D projects, Sicotte & Langley (2001) find that formal leadership
(input) has a stronger effect on new product performance than horizontal communication (be-
havior). When discussing their findings, the authors conclude that ways in which mechanisms
such as planning and information systems might improve performance are by helping to avoid
the necessity of extensive communication (Sicotte & Langley, 2001, p. 29). The findings of
inputs not being (fully) mediated by behaviors indicate that an exclusive reliance on known

behaviors is not sufficient to cover for the entire effects of inputs on group effectiveness.

Based on the criticism directed towards the IPO-model, research on group effectiveness has
broadened its view from a strict focus on a group processes as the main predictor of team per-
formance to a stronger consideration of the critical role of organizational context (Ancona &
Caldwell 1992b, Bonner 2002, Denison et al. 1996, p. 1019-1020, Gladstein 1984, Hertel et
al. 2004, Hoegl & Parboteeah 2003, Holland 2000, p. 235, Leenders & Wierenga 2002, Lewis
et al. 2002, Olson et al. 1995, Pinto & Pinto 1993, Sarin & Mahajan 2001, Sicotte & Langley
2000, Thamain 2003, West et al. 2004). This is accomplished by:

= Forgoing processes (behaviors) and modeling only direct relationships between inputs and

outputs.

= Allowing for additional direct relationships between inputs and outputs, while still consid-

ering process.
= Introducing alternative and additional process variables.

Figure 1 presents Cohen & Bailey’s (1997) more comprehensive model of group effectiveness
explaining how teams might function and in which ways certain domains such as organiza-
tional context, team processes and team performance may be linked with each others. It may
also serve as a general framework for research on the success factors of cross-functional

teams.

For instance, Pinto & Pinto (1993) find a stronger direct effect of rules and procedures on the performance
of cross-functional new product development teams, and a mediated effect across cross-functional coopera-
tion. Thamain (2003, p. 303) collected data from team staff of 180 R&D projects in 27 companies. His
analysis yields that clear organizational objectives, accomplishment and recognition, direction and leader-
ship are positively associated with overall innovative performance, while no significant relationship is found
between cross-functional cooperation and overall innovative performance. Hoegl & Parboteeah (2003) find
that goal setting in new product development teams has a direct impact on team performance. This effect is
not mediated, but moderated by the quality of teamwork.
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2.2.2 Framework of the Content Analysis

After having discussed approaches and alternatives to model team effectiveness, the ground-
work has been laid to review the literature of factors critical to the success of cross-functional
new product development teams. An extensive literature search was performed in order to
identify relevant papers. Particularly helpful were the studies of Denison et al. (1996), Hol-
land et al. (2000), McDonough (2000) and Thamain (2003), which put a special focus on the
success factors of cross-functional new product development teams. In addition Griffin &
Hauser (1996) provides a literature review on the integration of marketing and R&D on the
department level. The relevant papers were allocated according to their respective domain
(“The Behavioral Processes and the Psychosocial Traits” and “The Organizational Context”).
Figure 2 displays the identified success factors for cross-functional teamwork, which will be

reviewed in the following sections.

Figure 2. Critical Success Factors For Cross-Functional Teamwork.

Organizational Context Behavioral Processes and Psychosocial Traits
« Boundary Management (Integration with + Communication
functional departments, Top Management + Collaboration

Support)
« Decentralization and Team Leader Power

* Conflict
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« Resources and Budgets
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« Project Goals
« Formalization
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* Team Tenure
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« Financial Performance

« New Product Quality

« Job Satisfaction

It should be mentioned that in some of the found studies, the effectiveness of the listed suc-
cess factors is additionally investigated within various contingency frameworks. Popular con-
tingency factors being investigated are “strategy”, i.e. prospecting, analyzing, defending,
(McDonough & Griffin 1997), “degree of innovation/ uncertainty/ experience” (Bonner et al.
2002, Hoegl et al. 2003, Lewis et al. 2002, Sarin & Mahajan 2001), “product complexity”
(Sarin & Mahajan 2001), “national culture” (Garrett et al. 2006, Xie et al. 2003), “project
phase” (Hoegl et al. 2004, Hoegl & Weinkauf 2005, Olson et al. 2001, Song et al. 1998), and
“product program integration” (Bonner et al. 2002). Some studies even use some of the listed
success factors as moderators, while other success factor-performance relationships are inves-

tigated (Hoegl & Parbotheeah 2003, Xie et al. 2003).
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2.2.3 Organizational Context
2.2.3.1 Boundary Management

Boundary management (or boundary spanning) is defined as “the process by which teams
initiate interactions with, and respond to communication from other parts of the organiza-
tion” (Gladstein 1984, Holland et al. 2000, p. 246). The underlying assumption for the effec-
tiveness of boundary management is that groups are considered as open systems, which de-
pend on diverse sources inside and outside the organization with respect to resources, infor-
mation, and support (Aldrich & Herker 1977, Weinkauf et al. 2005, p. 99, 102)."" From this
perspective, a central challenge for teams is to manage their boundaries with focal sources
inside the organization.'> Within the context of CFTs, intra-organizational dependencies exist
in particular with respect to the top management and the functional departments (Ancona &
Caldwell 1992a, Weinkauf et al. 2005, p. 100). An effective boundary management with these
sources is considered a success factor for cross-functional new product development teams.
The following two subsections will elaborate on this issue in discussing the specific relation-

ships between CFTs and these two groups.

2.2.3.1.1 Integration with functional departments

Within the CFT context, deadlines for inputs, outputs and workflow procedures have to be
negotiated between the team and functional departments, resources have to be obtained, and
results have to be promoted (Ancona 1990, Ancona & Caldwell 1992a, p. 324, Ancona &
Caldwell 1992b, p. 637, Gladstein 1984, p. 513). Amongst others, Ancona & Caldwell
(19920b, p. 638) mention two types of boundary spanning activities “molding” and “coordinat-
ing and negotiating”, which stand for influencing functional departments to suit the team’s
agenda, by shaping the beliefs and behaviors of outsiders, and by coordinating and negotiat-

ing about the way an innovation is implemented.

""" The rationale for the effectiveness of boundary spanning is based on resource dependency theory, which

assumes that organizations are not internally self-sufficient with respect to their critical resources (Pfeffer
1982, Pfeffer & Salancik 1978, Stock 2006, p. 589). “They require resources from the environment and,
thus, become interdependent with those elements of the environment with which they transact” (Pfeffer
1982, p. 192-193). Resource dependence theory argues that all groups in an organization (to a certain de-
gree) depend on external resources and information, and that groups need to transfer their outputs to external
groups. Therefore, the capability to interact and collaborate with external groups will affect group perform-
ance. The higher the level of external interdependence, the greater the influence on performance caused by
boundary-spanning activities (Cp. Stock 2006).

Gladstein (1984) was the first to show that teams act across their boundaries and that group processes do not
only consist of internal elements. Consistently, Ancona (1990) and Ancona & Caldwell (1992a, p. 324) find
that the performance of a CFT does not solely depend on intra-team factors, but also on interactions with
other parts of the organization.
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When investigating 45 R&D teams, Ancona & Caldwell (1992b, p. 337) find that the top
management’s ratings of innovation are related to the frequency of team members’ external
communication. Keller (2001) comes to a similar finding when he investigates 93 CFTs in
four organizations. He finds that a team’s external communication is positively related to
product quality, budget, and constraint adherence. Interestingly, team internal communication
only shows a positive association with schedule performance, leading Keller (2001) to con-
clude that the benefits from cross-functionality may especially stem from the functional net-
works team members have within a firm. Consistently, Ancona (1990) finds that for teams
facing external dependence, external activities are better predictors of team performance than

internal group processes.

Also, the type of external communication and not just the amount has been found to deter-
mine CFT performance. Ancona & Caldwell (1992b) identify four distinct sets of activities:
“Ambassador” (protecting and persuading), “Task-Co-ordinator” (coordinating and negotiat-
ing), “Scout” (mapping and scanning), and “Guard” (avoiding releasing information). A mix-
ture of “ambassador” and “task-coordinating” activities is found to be most successful, be-
cause these teams are able to manage both power- and workflow structure. The results suggest
that opportunities for team members to communicate outside the group should be provided.
Team members need to be aware that boundary management is an important part of their task

(Holland et al. 2000, p. 247).

2.2.3.1.2 Top Management Support

Top Management support has gained a lot of attention as an important antecedent to success-
ful innovation and several studies have confirmed a positive impact on innovation. Scholars
stress both a direct effect on performance (Ancona & Caldwell 1990, Ancona & Caldwell
1992a, Ancona & Caldwell 1992b, Gladstein 1984, p. 513, Hitt et al. 1999, p. 148, Holland et
al. 2000, p. 242, McDonough 2000, p. 225), for example by providing resources, reviewing,
helping the team to surmount obstacles and integrating it into the firm’s regular operations, as
well as an indirect effect across encouragement to take risk and by stressing the importance of
collaborative behavior (Hitt et al. 1999, p. 147, Jasswalla & Sashittal 1998, p. 245, Sethi et al.
2001, Swink 2000, Xie et al. 2003, p. 236). In addition, Duncan (1976) highlights top man-
agement’s role to institutionalize, communicate, and to stand up for a phase-specific man-
agement of innovation processes in order for it to become accepted in the organization (Dun-

can 1976, p. 185).
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Jassawalla & Sashittal (1998, p. 245) find more collaboration in those organizations, where
top management actively proclaims that product innovation is a central component in the or-
ganization. By conveying a sense of urgency about new products and by attaching high prior-
ity to NPD processes, top management encourages cooperative efforts and reduces goal in-
congruities among functional team members (Gupta et al. 1986, p. 11, Jassawalla & Sashittal
1998, p. 245, Xie et al. 2003, p. 236). Swink (2000) notes, that a high level of visible support
for the project generates enthusiasm, and product and process designers are likely to pay
closer attention to details. Besides, top management support has also been shown to support
creativity. CFTs receiving management support report that they are engaging in more chal-
lenging and relevant tasks. In turn, these are conditions that have been linked to creative per-
formance (Tierney et al. 1999, Sethi et al. 2001, p. 78). In addition, employees receiving sup-
port from the top management are more likely to engage in job-related risk taking and free-
dom to deviate from the status quo (Tierney et al. 1999). Using Data from 191 R&D employ-
ees of a large chemical company, Tierney et al. (1999) confirm a positive link between top
management support and creativity. A recent literature review on the antecedents of employee
creativity comes to identical findings (Shalley & Gillson 2004, p. 40). During the literature
review, no indication was found for top management support as a mechanism detrimental to

CFT-performance.

2.2.3.2 Decentralization and Team Leader Power

Centralization defines the locus of authority within the organization to make decisions (Mar-
ino 1982, p. 83). It refers to the extent to which decision-making authority is concentrated
within a few positions (Ayers et al. 2001). The higher the level of which decision-making
takes place within the organization, the greater the degree of centralization (Gupta et al. 1986,

p- 11).

As indicated by Zaltman et al. (1973), a strict emphasis on a hierarchy of authority reduces
the organizational innovativeness. Centralized structures are thought to limit the involvement
in decision-making, not communicate the values of trust and cooperation, and encourage indi-
viduals only to provide positive feedback about their performance (Ayers et al. 2001). A study
conducted by Trent & Monczka (1994) shows that one of the greatest drawbacks for cross-
functional sourcing teams is that managers outside the team attempt to influence team deci-

sions and to control team activities."® If (external) functional managers create obstacles or

3 Although Trent & Monczka (1994) study deals with cross-functional sourcing teams, it is suggested that

their findings may also be transferred to the context of cross-functional product development teams. This is
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attempt to override team decisions, then cross-functional teams are ineffective (Holland et al.
2000, p. 238). The empirical studies conducted by Deshpande (1982) and John & Martin
(1984) find a negative association between centralization, the use of market research informa-
tion, and the utilization of plan output. Hage & Aiken’s (1967) and Daft & Becker’s (1978)

studies show negative correlations between innovative output und centralization.

In contrast, McDonough (2000, p. 224) argues, that by locating decision-making authority at
the project level (i.e. decentralizing decision-making), firms are able to reduce the time it
takes to make decisions, take actions, and solve problems. Also, Clark & Wheelwright (1992)
highlight empowered project leaders as a critical success factor to NPD-success. Marino
(1982, p. 77) notes that decentralized decision-making structures permit open communication,
and increases the sources of information. Thoughts or proposals conceived at lower organiza-
tional levels are less likely to become filtered out. Thus, the ability of the organization to gen-
erate alternative proposals for the tasks at hand will be enhanced. Participation based on a
decentralized structure on the project level can increase the team members® commitment,

since they are more likely to derive a feeling of ownership (Gupta et al. 1986, p. 11).

Jassawalla & Sashittal (1998) find high levels of cross-functional cooperation where teams
have the autonomy to make all product development decisions and design their own work-
flows. Eisenhard & Tabrizi (1995) find that project leader power (whether the project leader
reported to the business unit manager or not) is associated with faster development time.
Ayers et al. (2001) find that centralization impedes the development of relational norms be-
tween R&D and marketing personnel. Moenaert et al. (1994) confirm that centralization has a
negative effect on the communication between R&D and marketing. Based on a sample of 95
NPD-projects across various industries, Bonner et al. (2002) show that increased team influ-
ence, e. g. in setting schedules, budgets, and project goals, is positively associated with pro-

ject performance, while management interventions impede team effectiveness.

While some degrees of flexibility and freedom have shown to be essential ingredients to the
speed and success of cross-functional NPD teams, decentralization is not without risks. Teams
might “wander off” strategy, pursue design options that exceed the firm’s competencies and
resources, and run behind schedule or over budget (Bonner et al. 2002, p. 234). Therefore,
some authors (Duncan 1976, Marino 1982, p. 77, Souder & Moenaert 1992) expect decen-

tralization to hinder the implementation stage of the innovation process. During the late stages

because both team types require quick decision-making and flexibility when looking for alternative saving
potentials (sourcing teams) or developing new product concepts (product development teams).
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of the innovation process, centralized decision-making may be required to provide unity of

action, facilitate control, and reduce negotiation and bargaining.

2.2.3.3 Participative Decision-Making

In contrast to decentralization, participative decision-making focuses on the distribution of
authority within the team. It refers to the extent to which regular team members take part in
and have influence over project related decisions. It has also been termed “project manager’s

operating style” (Sethi et al. 2001) or “empowerment” (McDonough 2000, p. 223).

If team members see themselves as the primary decisions makers and implementers, the moti-
vation to collaborate with each other may be increased (Gupta et al. 1986, p. 11). Each team
member will be more involved in the technical, functional, and market challenges the project
is facing. The active participation in setting project standards increases the team members’
ownership, accountability, and motivational commitment (Bonner et al. 2002, p. 237). To the
extent that information and decision-making authority are equally shared, and point of views
are openly exchanged, the cross-fertilization of perspectives, which can spawn creativity and

innovation, is more likely to occur (Olson et al. 1995, p. 51, West 2002).

Studies investigating the association between participative decision-making in cross-
functional teams and performance yield consistent results (Donellon 1993, Hershock et al.
1994, McDonough & Barczak 1991, Thamain 1990). For instance, McDonough & Barczak
(1991) find that the speed of product development is significantly related to the amount of
freedom and responsibility given to project team members by the project leader. Moreover,

West (2002) reports on increased creativity due to participative decision-making.

Nevertheless, participative decision-making may be more time consuming and more costly
than centralized and bureaucratic processes (Olson et al. 1995, p. 51). For this reason, some
researchers (Duncan 1976, Marino 1982, Souder & Moenaert 1992) argue that participative
decision-making is only effective during the initial stages of the innovation process, where it
primarily supports the generation of new ideas. Once the concept has been generated and ap-
proved, a singleness of purpose and efficient operations are required. This makes participative
decision-making within CFTs less favorable. Similarly, it has been argued that participative
structures are better suited to highly innovative projects, while they might be contra-

productive when the level of innovation is low (Olson et al. 1995).
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2.2.3.4 Resources and Budgets

The availability of sufficient resources is a critical contribution to the potency of groups (Hol-
land et al. 2000, p. 243). It is often argued that organizations with spare time, spare resources,
and less strict performance monitoring have greater freedom for experimentation and are bet-
ter capable of absorbing failures (Cyert & March 1963, Greve 2003, March 1981). Hence,
cross-functional teams with sufficient resources and managerial patience may more likely
innovate with success. In contrast, scarce resources and strict performance monitoring can
cause new activities to be aborted before a team has accumulated sufficient experience to
know whether it will eventually succeed (Greve 2003, p. 688, Lounamaa & March 1987).
Garud & Van de Ven (1992) note that a rigid performance evaluation caused by low slack is
detrimental for R&D projects.14 They are particularly vulnerable to cutbacks due to the am-
biguous performance signals that they usually generate (Greve 2003). Therefore, greater slack

makes it easier to continue new product development projects.

The critical importance of resources also finds empirical support. Trent & Monczka (1994)
find that the availability of resources is highly correlated with the effectiveness of cross-
functional sourcing teams. In addition, van der Stede (2000) finds that rigid budgetary control
increases management focus on business matters that affect short-term results. A rigid budg-
etary control style is one in which employees are evaluated primarily on whether or not they
achieve their budget. A meta-analysis by Damanpour (1991, p. 569) based on 23 studies, con-
firms a positive but weak relationship between slack resources and innovation. When investi-
gating R&D organization structures, Argyres & Silverman (2004, p. 930) find that a central-
ized R&D budget authority generates innovations that have a higher impact upon a broader
range of technological capabilities, than budgets provided by business units. The authors ex-
plain their findings by the fact that centralized governance offers greater abilities to pursue
non-specific research. Furthermore, central budgets facilitate the creation of knowledge across
business units since the incentives for a business unit to invest in non-specific and firm wide

knowledge initiatives are naturally low (Argyres & Silverman 2003, p. 933)."

Slack is generally considered as resources and effort towards activities that cannot be justified in terms of
their immediate contribution to the organizational objectives. Slack resources include excess inputs such as
redundant employees, unused capacity, and “unnecessary” capital expenditures. They also include unex-
ploited opportunities to increase outputs (Nohria & Gulati 1996, Grewe 2003).

While central budgets are typically characterized by a higher level of slack resources and a relatively less
rigid control style, divisional budgets are characterized by the opposite characteristics (Argyres & Silverman
2004, Birkinshaw & Fey 2000, Hoskisson et al. 1993). Budgets are generally defined as financially orien-
tated planning and control mechanisms that underpin the evaluation of organizational and subunit perform-
ance (Dunk & Kilgore 2004).
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Besides, the study of Hoskisson et al. (1993) demonstrates that R&D intensity decreases when
division managers are responsible for innovation, because these agents have negative incen-
tives to take risks. Consistently, Birkinshaw & Fey (2000, pp. 5, 9-10) argue, that operational
funding relates negatively to the effectiveness of R&D activities due to its short term and
commercial focus, while at the same time it is positively related to the efficiency of R&D ac-

tivities. However, the authors could not support this assumption empirically.

While it has been shown that a greater availability of resources will enable more creative and
experimental initiatives, there are also arguments that additional resources may not be effi-
ciently deployed, and ultimately lead to diminished or even negative returns (Herold et al.
2006). Opponents of slack (Jensen 1986, Jensen 1993) argue that it diminishes incentives to
innovate and promotes undisciplined investment in R&D projects. According to this view,
slack encourages the pursuit of pet projects and breeds complacency by agents who show lit-
tle regard for the interest of the principals they are expected to serve (Nohria & Gulati, 1996,
p. 1246). Although slack leads to the pursuit of new projects, very few of these projects actu-
ally translate into value added innovations for firms, because loose controls placed on these
projects allow decision makers to make choices that correspond better with their own prefer-
ences than with economic considerations (Child 1972, p. 11, Nohria & Gulati 1996, p. 1246).
Considering both the pros and cons of slack resources, Nohria & Gulati (1996) assume that
the relationship between (slack) resources and innovation is curvilinear. Slack fosters greater
experimentation but also diminishing discipline over innovative projects. Their assumption is
empirically supported. Recently, Herold et al. (2006) obtained similar results when patent

data was investigated.

2.2.3.5 Rewards

Rewards are investigated in a variety of forms and contexts, and with respect to different out-
come dimensions. Scholars focus on the relationships between rewards and collaborative be-
havior, efficiency, creativity, and overall team performance. There is research on outcome
based and process based rewards, and also on equal rewards, or rewards which are allocated
according to individual member contributions. Furthermore, the effectiveness of rewards is
investigated in a variety of contexts (high vs. low innovativeness, long vs. short product de-

velopment cycles, high vs. low risk environments).

There is no consensus among researchers to which degree feam based rewards can support

the effectiveness of CFTs (Bonner et al. 2002, Hertel et al. 2004, p. 7, Menon et al. 1997, p.
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191, Sarin & Mahajan 2001, p. 38, Wageman 1995, Wageman & Baker 1997). Some re-
searchers argue that by the using team rewards, functional complementarities and interde-
pendencies between team members become emphasized (Leenders & Wierenga 2002, p. 312,
Menon et al. 1997, p. 191, Xie et al. 2003, p. 236).'¢ When goals are interdependent, it means
that as one person moves towards goal attainment, others move towards reaching their goals
as well (Alper et al. 1998). Involving and interrelating a team by collective rewards gives rise
to cooperative behavior and to the reduction of dysfunctional conflicts. The importance of
perceived goal interdependence is essential to Deutsch’s (1949) theory of cooperation and
competition, which states that groups collaborate and perform better when they perceive their
goals to be interdependent. The studies conducted by Leenders & Wierenga (2002), Menon et
al. (1997), Sethi (2000b), and Xie et al. (2003) show that collective rewards foster cross-
functional integration, and Gomez-Meja & Balkan (1989) finds evidence that team based
compensation is more effective than individual compensation in increasing overall team per-

formance.

However, there may be also detrimental effects to team rewards. Wageman & Baker (1997, p.
142) note that rewarding based on team results may lead to free riding; the reduction of indi-
vidual effort resulting from reduced accountability in groups. A necessity not to reward team
members equally can also be derived from an organizational fairness and justice perspective
(Sarin & Mahajan 2001, p. 38)." Perceptions of inequity or injustice may result in dissatisfac-
tion, lower motivation, and finally in a lower level of productivity (Sarin & Mahajan 2001, p.
38). In fact, when Sarin & Mahajan (2001) interviewed cross-functional team-members, out-
standing team members expressed a desire for extra recognition that acknowledged their
above average contribution. In their subsequent analysis, the authors find that position based
rewards display a positive effect on team member satisfaction, when individual contributions
are easy to evaluate (p. 42). They also find that equal rewards are negatively related to self-
rated performance and to team member satisfaction, when ease of individual evaluation is low
(p. 43). Their findings imply that organizations should rather develop evaluation systems to
monitor individual performance, than use equal rewards. Other studies yield non-significant
results with regard to the team rewards-performance or innovation relationship (Bonner et al.

2002, p. 241, Sethi et al. 2001, p. 81).

' Note that these studies were conducted at the department level.

17" Distributive justice relates to the perception of individuals whether they received a fair share of rewards;

proportionally to their contribution to the group. Equity theory relates to fairness in social exchanges. Ac-
cordingly, individuals compare the ratio of their rewards (outputs) and contributions (inputs) to those of
other team members (Sarin & Mahajan 2001, p. 38; Cp. also Adams 1965, Baron & Byrne 1997, Greenberg
1993).
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Sarin & Mahajan (2001) also investigated the effectiveness of process and output based re-
wards. They find that the use of process-based rewards (i.e. rewards which are tied to proce-
dures, behaviors, and means of achieving desired outcomes) are mostly negatively related to
project performance, and in particular to projects with long development cycles and high
complexity. Outcome based rewards (i.e. rewards which are tied to the bottom-line profitabil-
ity of the project) are positively related to team performance, when product complexity is low
and product development cycles are long (p. 43). Their results suggest that process based re-
wards are mostly detrimental to team performance, whereas output based rewards can have
positive effects when team members perceive a clear link between efforts, performance and
reward. Their finding is consistent with expectancy theory (Sarin & Mahajan 2001, p. 46,
Vroom, 1964). By making the reward contingent on an objective outcome a clear link is es-
tablished. Yet, their findings does not indicate that one should always favour outcome-based
rewards. It also shows that the association between outcome based rewards and product qual-
ity is monotonically decreasing, in cases of high project risk, strong competition, and high
dynamics. This finding can be explained from an agency perspective. When outcome based
rewards are applied, risk is transferred to the agent (i.e. the CFT). However, too much risk
exposure is detrimental, and agents prefer evaluations, which ensure compensation regardless
of the project outcome (p. 47). A similar study conducted by Bonner et al. (2002, p. 240)
yields non-significant relationships between team performance and outcome based control
regardless of the level of innovation, and negative results for process based control. Eisenhard
& Tabrizi (1995, pp. 91, 103-106) investigate the association between process-based rewards
and product development speed. In accordance with the scholars mentioned above, a negative
reward-speed relationship is found, particularly when uncertainty is high. As a possible rea-
son, the authors mention that designers who are rewarded for schedule may neglect other out-
comes such as quality and adherence to specifications. This could lead to inappropriate trade-
offs and subsequent delays or surprises, which ultimately slow down the development proc-

€sS.

For this reason, outcome based rewards may be positively associated with CFT-performance,
when development cycles are long and product complexity is low. There may be detrimental
effects when there is a high project risk, strong competition, and high industry dynamics. On
the other hand, process based rewards seem to be negatively related to team performance in
general. The presented research left unclear, whether any of type of reward might enhance or
hamper creativity. Both types have characteristics, which may foster and inhibit creativity at
the same time. Although output based rewards do not prescribe a particular procedure to

achieve objectives and therefore guarantee operational freedom and flexibility, they put risk
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on the team, which is detrimental to creative behavior. On the other hand, although process
based rewards do not expose high risk on the team members, they prescribe the procedures

and steps to be done for goal achievement (Bonner 2002).

Furthermore, there is also little agreement among scholars with reference to the direction of
the general effects of rewards on creativity (Baer et al. 2003), independent from whether re-
wards are outcome or process based. Some authors argue that offering rewards will enhance
individuals’ subsequent creative performance (Eisenberger & Cameron, 1998) while others
argue that the use of extrinsic rewards will actually reduce creativity by undermining indi-
viduals’ intrinsic motivation (Osterloh et al. 2002, p. 68) and the willingness to take risks

(Kohn 1993).

According to cognitive evaluation theory (Deci & Ryan 1985), offering extrinsic rewards to
individuals should have detrimental effects on their intrinsic motivation, and subsequently
their creativity (Deci et al. 1999, Calder & Staw 1975). Individuals are likely to perceive their
behavior as being motivated by the extrinsic reward contingency rather than by the work it-
self. The evaluation aspect promotes a feeling of external control (Harackiewicz et al. 1984).
In the presence of rewards, employees will no longer explore new opportunities outside the
realm of the rewarded behavior (McShane & Glinow, 2006). This effect has also been termed
“crowding out” (Osterloh et al. 2002, p. 68). In contrast, proponents of rewards argue that
they can increase creativity if a clear link between rewards and creative performance is estab-
lished (Eisenberger & Cameron 1998, p. 676). This link can increase the participants’ stated
interest in a task. With rewards, individuals receive something tangible as a symbol of their
excellence. This symbolic meaning or "cue value" is proposed to affect interest and involve-
ment by intensifying the importance of the accomplishment (Harackiewicz et al. 1984, San-

sone & Harackiewicz, 1998).

As indicated, there is empirical research providing support for both positions. For instance,
positive associations are demonstrated by Eisenberger et al. (1998), Eisenberger & Rhoades
(2001), and negative effects are demonstrated by Amabile et al. (1986), Kruglanski et al.
(1971). Sethi’s et al. (2001) study yields insignificant results, when the relationship between
rewards and CFT-innovativeness is investigated. In a recent study, Baer et al (2003) integrate
both perspectives. The findings of this study suggest that the inconsistent results obtained in
previous investigations might have been a function of job complexity and cognitive style
variables. The authors find a negative effect between rewards and creativity for adaptors in
complex jobs (i.e. those jobs characterized by high levels of autonomy, skill variety, feed-

back, and non routine), and a non significant effect for innovators. For less complex jobs, they
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find that adaptors respond positively to rewards, while innovators’ creative performance de-
creases as rewards increase.'® Their findings are explained as a result of the particular combi-
nation of job type and employee cognitive style. Receiving a reward for creative actions in
simple jobs, seems to enhance adaptor’s feelings of self-determination and leads to creative
actions. On the other hand, if employees with an innovative cognitive style occupy simple
routine jobs, they may view the possibility of being rewarded as a poor substitute for the op-
portunities provided by the job itself and therefore experience more dissatisfaction and frus-
tration with their work. Innovators in complex jobs seem to be a good person to job match,
which results in intrinsic motivation being sufficiently high to immunize these employees
against the undermining effects of rewards (Amabile 1996). In contrast, employees with an
adaptive cognitive style prefer routine work and predictable tasks and tend to derive less en-
joyment and intrinsic motivation from challenging activities (Amabile et al. 1994, Kirton
1994). Because adopters tend not to appreciate the motivational quality of complex jobs to the
same extent as innovators, their creative performance is more likely to suffer from extrinsic
rewards. The findings of Baer et al. (2003, p. 580) suggest that rewards can promote, inhibit,

or not affect creativity, depending on the task type and the employee’s cognitive style.

In summary, rewards can take many forms and each form is sensitive to their particular con-
text (Bonner et al. 2002, Sarin & Mahajan 2001). Furthermore, there is evidence that not all
individuals respond in the same way to rewards (Baer et al. 2003). Therefore, one can not
make a particular recommendation against or in favour of rewards. In complex and risky set-
tings, rewards appear to have detrimental effects (Baer et al. 2003, Sarin & Mahajan 2001).
Furthermore, relative to other success factors, rewards do not seem to be very critical. For
instance, the study of Bonner et al. (2002) shows that participative control mechanisms out-
perform formal team rewards. Consistently, Thamain’s (2003) study on the success factors of
R&D team performance identifies salary increases and bonuses as a less important driver to
team success. In addition, the results of Baer et al. (2003) and Sarin & Mahajan (2001) sug-
gest that rewards can lead to more damages than benefits (Cp. Hennessey & Amabile 1998, p.

674 for a similar point of view).

'8 Adaptors, i.e. individuals with an adaptive cognitive style, tend to operate within given procedures and

paradigms. They do not question their validity. Adaptors value being recognized for their efforts and
achievements. Innovators, i.e. individuals with an innovative style, are rather willing to take the risk of vio-
lating the agreed upon way of doing things. They propose creative ideas and develop solutions that are dif-
ferent from previous ones. Innovators describe themselves as less depending on extrinsic reinforcements.
Employees with an innovative style tend to appreciate complex and challenging activities, whereas those
with an adaptive style prefer tasks that are relatively straightforward and routine (Kirton 1994, Baer et al.
2003).
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2.2.3.6 Goals

McDonough (2000) and McShane & Glinow (2006) note that establishing goals provides pro-
ject members with a common frame of reference, and goal-setting keeps heterogeneous team
members oriented towards a common task outcome. Thereby, goals offset the problem of dif-
ferentiation and promote a higher level of cross-functional cooperation. Goals also serve as a
way to create boundaries, so that the team will not continually redefine its direction. In this
regard, goals do not only serve as tool to tell a team what to do, but also what not to do.
Moreover, Holland et al. (2000, p. 241) add that a compelling vision builds commitment

among the team members.

There is considerable empirical evidence that goals positively affect team performance
(Guzzo & Shea 1992, Hertel et al. 2004, Holland et al. 2000, Pinto & Pinto 1993). For in-
stance, Pinto & Pinto’s (1993) study demonstrate a direct effect impact of superordinate goals
on project outcomes and an indirect effect across cross-functional integration. No indications

for negative effects of goal setting were found during the literature review.

2.2.3.7 Formalization and Structured Planning

Gupta et al. (1986) define formalization as the emphasis placed on following rules and proce-
dures in performing one’s job. Formalization refers to the degree to which activities and tasks
on a project team are mandated or controlled. It offers a mechanism for integrating and coor-
dinating activities in CFTs (Cooper 1996, Moenart & Souder 1990, Pinto & Pinto 1993, p.
284, Sicotte & Langley 2000, p. 8) and ensures that teams do not pursue random opportunities
that are inconsistent with the strategic objectives of the organization (Ayers et al. 2001). Little
formalization may result in role ambiguity and conflict (Gupta et al. 1986). Consistently,
Garrett et al. (2006, p. 295) argue that formalization assists in removing the barriers of differ-
ent organizational responsibilities by clearly articulating what roles and tasks each function
has to fulfill. Some authors (Ayers et al. 2001, p. 136, Pinto & Pinto 1993) even argue that
formalization will foster better cross-functional relationships. The clarification of responsibili-
ties should lead to an appreciation of the interdependencies between functional personnel and

help in increasing mutual respect and commitment.

While Ayers et al. (2001) can not confirm the hypothesis that formalization leads to the crea-

tion of relational norms between R&D and Marketing, Pinto & Pinto’s (1993) study shows

that rules and procedures enhance cross-functional cooperation and project performance.

Similar results are obtained by Sicotte & Langley (2001). In addition, Moenaert & Souder
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(1994) confirm that formalization is positively attributed to the communication between R&D

and Marketing personnel during the development stage of new products.

Another stream of literature is less enthusiastic about the benefits of formalization. Gupta et
al. (1986) and Denison et al. (1996, p. 1012) argue that formalization may cause estrange-
ment, noninvolvement, and might release team members from taking their collective respon-
sibility. Work environments characterized by the excessive use of rigid rules and controls may
restrict the resources of information consulted in the formulation of ideas (Zaltman et al.
1973), lead to ritualization, impede thoughtful reflection by constraining the way a job is
done, and ultimately inhibit creativity (Andrews & Smith, 1996, p. 177, Shalley et al. 2000).
There is also empirical evidence supporting these assumptions. Troy et al. (2001) find a nega-
tive effect between formalization and the generation of new product ideas in work groups, and
Deshpande (1982) demonstrates that less formalization leads to a greater use of market re-

search information.

Some authors attempt to consider both the benefits and disadvantages of formalization and
propose an integrated perspective. For instance, Andrews & Smith (1996) assume a curvilin-
ear formalization-creativity relationship. Under a moderately formal planning process some
degree of emphasis is placed on thinking about a product’s future, yet formalization is not so
great that managers are inhibited from using non-routine methods to generate ideas. Their
hypothesis is empirically confirmed. Olson et al. (1995) argue that formalized procedures are
rather appropriate for incremental projects but less appropriate for extremely novel projects.
The authors confirm their hypothesis by showing that a good fit between the level innovative-
ness and the selected organization structure leads to increased performance. Duncan (1976)
advocates a selective use of formalization as well. While low levels of formalization in the
initiation stage of innovation contribute to an organizations flexibility and search for alterna-
tive courses of action, high levels of formalization ensure a singleness of purpose, and provide
clear guidelines for implementation. This point of view is also in line with Daft & Lengel’s
(1986) media richness theory proposing to use richer media (e.g. face to face) in case of non-
routine situations, and to rely more on less rich media, e.g. rules and procedures, in more rou-
tine situations. Although no direct empirical test directed at Duncan’s (1976) ambidextrous
model was found during the literature review, Damanpour’s (1991) meta-analysis shows con-
sistency with the proposed directional signs. Yet, the differences are not significant. Vande-
velde & Van Dierdonk (2003) demonstrate empirically that increasing formalization facili-
tates the production start up of new products. However, the authors do not investigate the

early project stage.
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2.2.3.8 Important Challenging Tasks and Intrinsic Motivation

Several breakthrough-products came from individuals who focused primarily on solving a
problem rather than on exploiting markets or seeking fortune (Griffiths-Hemans & Grover
1996). Intrinsic motivation is the motivation to engage in a task primarily for its own sake
because the task itself is interesting, engaging, or satisfying (Andrews & Smith 1996, Grif-
fiths-Hemans & Grover 2006). Many scholars point out that individuals are likely to be most
creative when they experience high levels of intrinsic motivation. (Amabile 1996, Baer et al.
2003, Oldham & Cummings 1996). Baer et al. (2003) note that intrinsically motivated indi-
viduals tend to be more persistent in the face of barriers, more curious, more willing to take

risks, and more cognitively flexible.

Empirical work provides support for the positive association between intrinsic motivation and
creativity. The studies by Tierney et al. (1999) and Andrews & Smith (1996) demonstrate
positive relations between intrinsic motivation and individual creativity. Moreover,
Thamain’s (2003) study provides strong empirical support for the importance of intrinsically
team members in the R&D team context. The statistically most significant drivers of innova-
tive R&D team performance are derived from the work itself, including personnel interest,
pride and satisfaction with the work, professional work challenge, accomplishment, and rec-
ognition. On the other hand, only weak support is found for extrinsic influences, like salary

increases and bonuses.

2.2.3.9 Co-Location and Team Member Proximity

New product development teams can vary in terms of team member proximity. Co-location or
team member proximity refers to the degree to which all team members are in direct vicinity
over the course of a project (Hoegl & Proserpio 2004). Scholars have proposed several advan-
tages to team member proximity. Allen (1986) notes that isolation could increase the problem
of separate cultures, jargon, and perceived personality differences. When co-located, estab-
lishing effective cross-functional contacts requires less effort as compared to situations where
team members are geographically dispersed (Hoegl & Proserpio 2004). Close proximity also
allows for a better synchronization of task activities, and a real time observation of team
members progress. Since all team members are more likely to be informed about the work of
other members, gaps or overlaps can be avoided (Hoegl & Proserpio 2004, p. 1156). Further-
more, the possibility of spontaneous and informal face-to-face interaction, in form of so called

kitchen talks becomes facilitated (Hoegl & Proserpio 2004, p. 1156).
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According to media richness theory, spontaneous and frequent face to face interaction is par-
ticularly necessary in case of non-routine situations. It suits well to the information processing
requirements of innovative tasks (Daft & Lengel 1986, p. 563). Decreasing team member
proximity is likely to result in a reduction of face to face communication, and consequently in
an increasing use of communication media, e.g. telephone and email, which does not provide

the same level of information richness (Daft & Lengel 1986)."°

The empirical study conducted by Hoegl & Proserpio (2004) based on 145 software develop-
ment teams demonstrates that the proximity of team members is positively associated with
task related team processes like team member communication, coordination, and also with
social team processes like mutual support, effort, and cohesion. Additional support for a posi-
tive relationship between physical proximity and cross-functional cooperation is demonstrated
by Pinto & Pinto (1993). In contrast Sethi’s (2000b) study does not reveal a significant rela-
tionship between physical proximity and superordinate identity. No studies investigating the
direct relationship between team member proximity and new product development perform-

ance were found.

2.2.3.10 Steering Committees and Milestone Reviews

Steering committees or review boards typically consist of senior managers from different
functional areas who evaluate new product business cases and monitor the progress of a pro-
ject. Review boards act as project sponsors. They have decisive power over “go- and no-go”
decisions and provide a formal platform to solve cross-functional conflicts (Griffin & Hauser

1996, p. 210, Leenders & Wierenga 2002, p. 305).

Fundamental to review boards is that this mechanism controls the team’s behavior and its
actions across project stages by setting predefined milestones. In this sense, they represent
process or behavior based information systems (Eisenhardt 1989, p. 61) because they specify
how the project should be completed. Eisenhardt & Tabrizi (1995, p. 93) point out that fre-
quent milestones assist in the early identification of problems, and consequently allow for
early countermeasures. They provide a sense of order and routine, which serve as a counter-
point to more freewheeling activities within the innovation process. They are also motivating

by conveying a sense of urgency and frequent achievements. The empirical study of Eisen-

' Information richness is defined as the ability to change understanding within a time interval (Daft & Lengel

1986, p. 560).
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hard & Tabrizi (1995, p. 106) yields that frequent milestones (i.e. formal project review

points) accelerate product development projects.

However, some researchers argue that behavior based control may exert a negative influence
on creativity and market orientation because predefined means end relationships keep a team
away from exploring new ways (Bonner et al. 2005, Lewis et al. 2002). Lewis et al. (2000, p.
550) state, “(...), if teams are forced to follow top-down plans, the might not explore novel
scientific or commercial opportunities.” Another potential critical point to steering commit-
tees is that they indeed serve as a platform for co-ordination and information exchange, but do

not necessarily foster the teamwork between functions (Kahn 1996).

Nihitila (1999) conducted a qualitative analysis on the integration of R&D and production in
the early phases of the development process. Although, it was observed that respondents con-
sider the principle of having milestones and design reviews necessary to achieve cross-
functional integration, they also acknowledged that early milestone reviews lack data and re-
sult in inefficiencies and overly detailed reviews. Early meetings were perceived less effec-
tive. For instance, respondents stated that too many people were involved, which resulted in
endless discussions (p. 69). This finding is also in line with Bonner et al. (2002), who finds
that projects, which are subject to detailed a priori, process requirements by upper managers
are associated with delays, cost overruns, lower product performance, and lower team per-
formance. Consistently, Lewis et al. (2002) demonstrate that formal review activities are
negatively associated with budget adherence. However, they also reveal a positive association
with innovation. Leenders & Wierenga’s (2001) study also yields ambiguous results. Review
boards have the highest positive beta with respect to cross-functional integration. However,
apart from this relationship, they also find a direct and negative relationship with new product
performance. The authors argue, that this effect may be caused by the fact that this mecha-

nism may lower employee initiatives and cause some loss of flexibility.

2.2.4 Behavioral Processes and Psychosocial Traits

Many researchers highlight the need for CFTs to overcome the barriers between functional
departments, which for instance consist of real or perceived differences in personality, de-
partmental culture, use of language, priorities, and measures of success (Griffin & Hauser,
1996, Holland et al. 2000, p. 235). A high quality of communication, cooperation, and an ef-
fective management of conflict between functional actors has been labeled “cross-functional

integration” (Leenders & Wierenga 2002, p. 315, Song et al. 2002, Xie et al. 2003). Cross-
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functional integration serves as a collective term for the overall quality of the behavioral proc-
esses within CFTs, and is assumed to be an important contributor to the success of cross-
functional new product development teams (Leenders & Wierenga 2002, p. 315, Song et al.
2002, Xie et al. 2003). The following sections will present the findings of previous research
with respect to facets of cross-functional integration; namely communication, collaboration
and conflict. However, note that other researchers state to be cautious when considering proc-

ess variables as critical success factors (2.2.1).

2.2.4.1 Communication

Effective communication has been highlighted as an important element to integrate the diver-
sity of viewpoints within CFTs (Sicotte & Langley 2001, p. 10), and ultimately as an impor-
tant driver to NPD-success. Pinto & Pinto (1990) refer to communication as the vehicle
through which personnel from multiple functional areas shares information. Managerial skills
of allocating, monitoring and organizing, which are crucial to new program implementation,

become operationalized not until there is communication between the team members.

Several studies support the hypothesis that communication is beneficial to team success. Sethi
et al. (2001) identify cross-functional communication (considered as a covariate) as an ante-
cedent for new product innovativeness. In another study (Sethi 2000a), effective communica-
tion is found to have a positive effect on new product quality. Based on a sample of 50 cross-
functional teams, Hauptman & Hirji (1996) show that frequent two-way communication
within teams has a positive influence on team performance. Sicotte & Langley’s (2001, p. 25)
study demonstrates that horizontal communication is strongly related to project performance,

especially in non-routine situations.

However, some authors argue that frequent communication may only be a necessary but not
sufficient condition for new product success. For instance, Ayers et al. (2001) note that fre-
quent meetings and interaction alone do not guarantee that participants will abandon narrow
and compartmentalized views, and engage in cross-functional teamwork. According to Kahn
(1996), what is rather required is collaboration among functions. While collaboration focuses
on the willingness to work together and features a high level of goal commitment, informality
and shared values, interaction (communication) stands for the formal and coordinated ex-
change of information. The results of Kahn’s (1996) study support this notion. It shows that
collaboration is positively related to new product performance, while no significant effect is

observed for interaction. In fact some responses even indicate negative effects for phone mail
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and the exchange of documented information. Ayers et al. (2001) find that communication
(labeled as integration) is positively, but weaker related to new product performance than co-

operation (labeled as relational norms).

In fact, some authors find that communication effectiveness is rather a result of cooperation
between functional individuals (Pinto & Pinto 1990, Alper et al. 1998, p. 35), and therefore
one should focus mostly on cooperation. In accordance with Deutsch’s (1949) theory of coop-
eration and competition, Alper et al. (1998, p. 36) note that cooperating people are more will-
ing to share information, discuss opposing ideas, and use higher quality reasoning. In addi-
tion, the strength of ties literature (Ganesan et al. 2005, p. 47, Granovetter 1973) suggests that
valuable knowledge is more likely to be transmitted through strong ties than through weak
ones. This perspective shifts the focus more on the quality and type of communication that is
achieved with or without cooperation. In this context, Pinto & Pinto (1990) demonstrate that
highly cooperative teams are more effective than less cooperative teams, and that cooperative

teams make more use of informal communication.

2.2.4.2 Cooperation

Cooperation (or collaboration) has also been highlighted as a key process element and an im-
portant antecedent to the success of cross-functional teams. It is defined as working together
to accomplish the work of the team (McDonough 2002). According to Kahn (1996), collabo-
ration expresses interdepartmental relationships that feature a high degree of shared values,
teamwork, and mutual goal commitments. The need for cross-functional cooperation stems
from the interdependencies among functional members working together on the project (Pinto

& Pinot, 1990, Pinto & Pinto 1993, Cp. 2.1.1).

Empirical support for a positive relationship between cross-functional cooperation and per-
formance was found. Kahn’s (1996) and Ayers et al.’s (2001) studies reveal a positive coop-
eration-performance relationship on the department level, and Pinto & Pinto (1993), Pinto &
Pinto (1990), and Thamain (2003) demonstrate the same for the project level. As already dis-
cussed in section 2.2.4.1, teams showing a high level of collaboration are likely to communi-
cate more effectively and tend to rely more on informal communication modes (Pinto & Pinto

1990).

However, Ayers et al. (2001, p. 146) state that a note on the closeness of cross-functional rela-
tionships is warranted. It is possible that cross-functional relationships become so close that

they turn out to be dysfunctional (“too good friends syndrome”). For instance, this may be the
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case when individuals hesitate to point out problems. Too much conformity and harmony in
groups may inhibit the debate and critical reflection, which is necessary for innovation (Subin
& Workman 2004, p. 125). Janis (1982) refers to this phenomenon as “groupthink™ — the psy-
chological drive for consensus, that suppresses dissent and appraisal of alternatives in highly
cohesive decision-making groups (Holland et al. 2000, p. 247). Some recent studies lend
some support to this notion. It was found that high levels of cross-functional cooperation/
cohesion are not (Subin & Workman 2004) or negatively associated with new product novelty
(Sethi et al. 2001). Other studies investigating the cooperation-performance relationship show
that their statistical relationship becomes weaker (Hoegl & Gemuenden 2001, p. 444), or even
non existent when performance is measured based on managerial ratings or external figures
(Ancona & Caldwell 1992b, p. 337, Gladstein 1984). As already mentioned in 2.2.1, Hack-
mann (1987, p. 317) argues that many types of different behaviors can be productive and that
research has not yet found out, what really mediates between inputs and outputs. Consistently,
Gladstein (1984, p. 512) and Ancona & Caldwell (1992b, p. 337) highlight to be cautious
when interpreting the causal link between certain process characteristics and performance. It
might rather be a result of the respondent’s implicit theories of what should have affected per-

formance, but not what has actually affected performance.

2.2.4.3 Conflict

As noted by Ancona & Caldwell (1992b, p. 338) the potential benefits of cross-functional
teams might be offset because of team-internal conflicts and misunderstandings, which dis-
tract team members from performing their tasks. A common view in the early literature as-
sumed that conflict was always detrimental to both performance and team member satisfac-
tion. However, in recent years research has been re-evaluating the basic assumptions assumed
to underlie organizational conflict (Song et al. 2006). For instance, some research recognizes
that moderate levels of conflict can be beneficial to team performance (Xie et al. 1998). A
moderate level of conflict stimulates information processing since people in conflict confront
issues and become aware of different perspectives. On the other hand, when conflict is com-
pletely absent, teams might not realize that inefficiencies exist; and when conflict is overly
intensive, discussions may be perceived as hostile. This may negatively affect team member’s

cognitive flexibility, and impede information processing (DeDreu & Weingart 2003, p. 742).

In addition, it is argued that the (dys-)functionality of conflict depends on the conflict type,
and on they way by which conflict is managed. Jehn (1994), Jehn (1995), and Jehn (1997)

differentiate between task conflict, i.e. disagreements over work issues, and relationship con-
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flict, i.e. disagreements over personal or social issues (DeDreu & Weingart 2003, McShane &
Glinow 2006, p. 412). Relational conflict tends to be emotional and focused on personal in-
compatibilities. Differences are viewed as personal attacks rather than attempts to resolve an
issue, perceptual biases are introduced, and information processing is impeded. Relational
conflict is therefore generally considered to be dysfunctional (Amason 1996). On the other
hand, when conflict is task related, it is focused on judgmental differences about how to best
achieve common objectives (Amason 1996, DeDreu & Weingart 2003). As long as task con-
flict remains focused on the issue and controlled on a moderate level, it can be potentially
healthy and valuable. It may lead team members to re-evaluate the status quo and adapt their
objectives and processes more appropriately to their situation (Amason 1996, De Dreu &

Weingart 2003, Jehn 1995, McShane & Glinow 2006, p. 41, West 2002).

However, a recent meta-analysis by DeDreu & Weingart (2003) demonstrates that task con-
flict alone is negatively related to team performance. Yet, the authors do not rule out the pos-
sibility that task conflict might result in increasing performance if it is handled in an appropri-
ate manner (p. 747). Based on a survey of work and manager teams, Jehn (1995, p. 274) dem-
onstrates that norms which reflect the acceptance of conflict and promote an unrestricted and
constructive atmosphere for discussion, enhance the (beneficial) effect of task conflict. In
addition, Chen et al. (2005), Chen & Tjosvold (2002), and Song et al. (2006) presented strong
supportive evidence that a constructive and open exchange of conflicting views improves
team effectiveness, the quality of decision-making, and leads to more innovation. When in-
vestigating the antecedents of a cooperative conflict management, Song et al. (2000 p. 61)
identifies superordinate goals, participative management, the early involvement of functions,

and job rotation as important drivers.

2.2.5 Additional Success Factors

In addition to the ones mentioned, some other success factors of cross-functional team per-
formance have also been discussed in the literature. To provide a complete picture, this sec-

tion will give a brief overview of these additional factors found during the literature review.

Katz (1982) finds that team internal and external communication along with team perform-
ance declines once team tenure exceeds five years. Therefore, it is proposed that teams should
be broken up periodically to maintain their creativity in decision-making (Holland et al. 2000,
p.- 241). Parker (1994) argues that training should be provided to help team members and

strangers work together effectively. Typically, more effort is invested in the design of the
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team structure, than in the preparation of the team members to work in highly interdependent
relationships (Holland et al. 2000, p. 243). According to McDonough (2000, p. 226), project
managers, who gain commitment and ownership of their project team members and actively
manage their commitment, have a higher probability of achieving the project’s goals.”® Sev-
eral antecedents have been identified to affect commitment and ownership, including goal
setting, team member participation, decentralized decision-making, and top management sup-
port (McDonough 2000, p. 226). Respect and trust among team members is also highlighted
as an additional success factor since it is assumed to lead to a more open communication.
Previous research provides evidence that trusting team members are more prepared to share
information, seek help, and take the risk of suggesting innovative ideas (Holland et al. 2000).
The team leader’s interpersonal skills and role model behavior has been found to be a good
predictor of trust and respect in cross-functional teams (McDonough 2000). Finally, a positive
link between team members’ willingness to change and the degree of cross-functional integra-
tion represents a success factor. The capability to adopt new attitudes and behaviors is found

to be a part of effective cross-functional teamwork (Holland et al. 2000, p. 247).

2.2.6 Summary of the Literature Review and Research Gaps

To identify critical factors for the success of cross-functional teams, a significant body of lit-
erature has been reviewed. It was found that cross-functional teams are subject to a variety of
success factors and to a considerably complex context that spans both outside and inside the
team. Cross-functional teams represent an approach to resolve the integration problem formu-
lated by Lawrence & Lorsch (1967). They can also be considered as a response to increased
resource dependencies within a firm when complex and innovative initiatives are tackled
(Pfeffer & Salancik 1978). Consequently, CFTs differ from conventional teams in terms of
their composition. The diversity of team members results in a multifaceted behavioral proc-
ess. These facets seem to be closely intertwined with each other, and moreover do not seem to

be always associated with performance by straightforward and linear relationships.

In addition, cross-functional teams are embedded in an organizational context, to which they
strongly respond, interact with, and are dependent from. For instance, this is demonstrated by
the importance of boundary spanning activities like top management support. Thus, there are

not only immediate attributes that may be directly tackled by the team to lay the foundation

2 Commitment refers to the sense of duty that the team members feel in order to achieve the project’s objec-

tives and to the willingness to do what is required for the project’s success. Ownership goes beyond com-
mitment, in that team members begin to tie their identify to a project’s progress (McDonough 2000).
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for team performance, but also factors that are outside the realm of the team. Given these
findings, the use of cross-functional teams appears not to be an easy and secure warranty to
foster creative and faster new product development. Instead, the implementation of CFTs
rather turns up to be a first step towards innovation success, and the process of achieving
cross-functional performance seems to be a sensitive operation requiring sure instinct and
awareness about the described success factors. In order for CFTs to actually become “the
royal road to innovation”, an appropriate organizational infrastructure has to be laid out, while
at the same time various contingency relationships have to be considered. More precisely,
decision makers have to know, which functions to include and when. They have to know,
which success factors work best under which condition, e.g. stage of the innovation process or
degree of innovation, and which dimension of project performance (creativity and efficiency)

is tackled by a certain success factor and when.
Identified research gaps:

For some of the success factors (boundary management, goals, intrinsic motivation), the re-
view of literature clearly indicates a positive influence on performance. However, the results
with respect to the remaining success factors are less clear. For some (formalization, review
boards, rewards and to a lesser extent budget policies/ resources), the literature presents am-
biguous results. It remains an open question whether and under which circumstances these
success factors may contribute to the performance of cross-functional teams. Moreover, it is
not clear whether these mechanisms can enhance a cross-functional team’s efficiency and
creativity at the same time, or if they rather exert diverging effects (Lewis et al. 2002, Naveh
2005). In addition, the effectiveness of some factors (formalization, decentralization, partici-
pative decision-making, rewards) might depend on the particular context (degree of innova-
tion, innovation stage, cognitive style). Accordingly, a hasty and un-reflected use of these
factors could lead to reduced, insignificant, or even reversed performance relationships.
Clearly more research on contingency relationships is needed. Examples of contingency fac-
tors that may be further investigated are project risk, project stage, degree of innovation,
product program integration, project size, product complexity, project length and national

culture.

Most studies only consider a limited set of success factors. Investigations simultaneously con-
sidering a broader set of success factors or meta-analysis can shed light on their relative effec-
tiveness. Given the described complexity and amount of potential success factors, further re-
search is needed to investigate in which way these factors interact with each other, i.e.

whether, how and under which conditions success factors influence each other’s effectiveness
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with respect to certain dimensions of team success. The studies of Leenders & Wierenga

(2001), Pinto & Pinto (1993), and Xie et al. (2003) may serve as inspiring examples.

Finally, more research on the actual effectiveness of team behavior (“processes”) is required.
To what extent are collaboration, communication, and conflict really driving CFT-
performance? Future research should simultaneously incorporate alternative processes like
“effort” or “applied knowledge” to gain insights about the relative effectiveness of behavioral
processes. Another fundamental question is to what extent team processes in fact mediate
between context and outcome (Ancona & Caldwell 1992b, Gladstein 1984, Hackman 1987).
Do appropriate organizational structures really avoid the need to communicate intensively
(Sicotte & Langely 2001), or alternatively, do empirical models actually fit better, when proc-
esses are considered as moderators (Hoegl & Parboteeah 2003)? Future research investigating
these issues should collect performance data based on external or managerial ratings in order
to avoid biased results due to the respondents’ implicit theories (Ancona & Caldwell 1992b,

Gladstein 1984).

2.3 Scope of this Study and Addressed Research Gaps

Troy et al. (2001, p. 89) note that although product innovation is widely considered a cumula-
tive process (including idea generation, product development, testing and launch), yet there is
a dearth of empirical research employing a decompositional approach, i.e. an analysis of the
success drivers at each stage of the process. “These gaps in the literature persist despite evi-
dence that organizational characteristics have the potential to differentially affect innovation
initiation (i.e. the generation of new product ideas) and innovation implementation (i.e.
screening product ideas, developing and testing new products, and launching new products
into the marketplace) stages of the process.” (p. 90). This statement is also in accordance with
the review of literature, which yields that phase-specific research approaches are almost non-

existent.

Therefore, this study will respond to the need for more research on the particular success
drivers at different stages of the innovation process (Adler 1995, Garrett et al. 2006, Henard
& Szymanski 2001, Olson et al. 2001, Troy et al. 2001) and will test a contingency model for
the phase-specific design of cross-functional new product development projects (Duncan
1976, Souder & Moenaert 1992). Hereby, the study will also address the question, if certain
success drivers rather qualify for enhancing a team’s efficiency or a team’s creativity (Lewis

et al. 2002, Naveh 2005). The focus of this study is on the direct effects of organizational con-
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text on team performance. Behavioral processes (communication, collaboration, conflict) are
not considered within this study. This is because of the discussed weaknesses and complica-
tions that occur when behavioral processes are included within models of group effectiveness

(Cp. section 2.2.1).

Although some research has been conducted to study the stage specific effects of organiza-
tional drivers, no study has investigated this issue within the context of cross-functional
teams. Moreover, previous studies focus only on a limited set of two or three antecedents, like
formalization, decentralization, and diversity (Damanpour 1991, p. 580, Marino 1982, Troy et
al. 2001).2! However, the literature review indicates that the effectiveness of other mecha-
nisms, like participative decision-making within the team, rewards, budgets, and review
boards may also depend on the particular stage of the innovation process (Cp. 2.2.3). There-
fore, the influence of nine project management instruments and organizational antecedents on
a cross-functional team’s efficiency, creativity, and overall performance in the early and late
stages of the innovation process will be investigated. Table 2 displays the investigated antece-
dents, which at the same time reflect the organizational success factors that have been dis-
cussed within the literature review.? The selected antecedents correspond to a representative
mixture applied in cross-functional new product development projects. They are distinguished
by organic and mechanistic structures (Burns & Stalker 1961), and boundary spanning activi-
ties (Ancona & Caldwell 1992a, Weinkauf et al. 2005, p. 100).*

2l Marino (1982, p. 79) investigates the effects of formalization and decentralization during the stages of af-

firmative action programs. Troy et al. (2001) investigate the effects of formalization and decentralization
when new product ideas were generated within work groups. Damanpour (1991) conducts a meta analysis
on the phase specific effects of formalization, centralization, and functional differentiation.

2 Qut of the discussed success factors within the organizational context (Cp. the review of literature), goals

are not investigated within this study since it is assumed that their effect can be also captured by the exis-
tence of rewards. The success factor “Important challenging tasks and intrinsic motivation” will be consid-
ered as a covariate.

2 Appendix I discusses the assignment of the antecedents to these categories and provides evidence that justi-

fies this categorization from the literature review.
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Table 2. Investigated Project Management Mechanisms and Organizational Antecedents

Organizational Antecedents

Defined as

Organic Structures
Decentralized decision-making structures
Participative decision-making within the team
Central budget
Physical proximity
Mechanistic Structures
Rewards
Project formalization / structuring
Steering committees
Boundary Management
Integration with functional departments

Top management support

...the extent to which project decisions can be made without referring to higher
management / escalation levels.

...the extent to which team members are involved in the decision-making processes.

...budget provided by a central function and not by an operational unit.

...the extent to which team member are easily reachable on foot and the extent to
which it is easy to get together for spontaneous meetings.

...the extent to which team members are rewarded for their participation and/ or the
extent to which working in the project is captured in target agreements.

... the extent to which the project is planned by clear and specified guidelines and the
extent to which the execution of the project follows a structured approach.

...the number of meetings and the relevance of this mechanism for the project man-
agement.

... the extent to which information with internal functional units is exchanged and
the quality of the cooperation and coordination with internal functional units.

...the extent to which the top management supports cross-functional teamwork and
takes part in the project by providing resources and giving feedback.

Chapter 3 will outlay the theoretical framework and hypothesis for the phase-specific effec-

tiveness of organizational antecedents in cross-functional new product development projects.

The hypothesis related to the phase-specific effectiveness of organic and mechanistic struc-

tures build on Duncan’s (1976) concept of the ambidextrous organization, and on the closely

related information uncertainty reduction model proposed by Souder & Moenaert (1992). The

hypothesis related to the phase-specific effectiveness of boundary spanning activities build on

resource dependency theory (Pfeffer, 1982, Pfeffer & Salancik 1978).
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3 Theoretical Framework for the Phase-specific Effects of Organizational
Antecedents in Cross-Functional New Product Development

Duncan’s (1976) and Souder & Moenaert’s (1992) theories are based on distinguishing be-
tween mechanistic and organic organization designs. Moreover the theoretical framework of
this investigation, requires an understanding of the specific stages of the innovation process
and their characteristics. Therefore, Burns & Stalker’s (1961) concept of organic and mecha-
nistic organizations (3.1) will be discussed initially. It is followed by a presentation of the
innovation process and its stages (3.2) and a discussion of the stage specific (and uncertainty-
related) information processing requirements of the innovation process representing important
characteristics (3.3). As indicated, the theoretical fundament for the phase-specific effective-
ness of organic and mechanistic structures relies on Duncan’s (1976) concept of the ambidex-
trous organization, and on the closely related information uncertainty reduction model pro-
posed by Souder & Moenaert (1992) (3.4). The theoretical fundament related to the phase-
specific effectiveness of boundary spanning activities relies on resource dependency theory

(Pfeffer 1982, Pfeffer & Salancik 1978) (3.5).

3.1 Theory of Mechanistic and Organic Organizations

A classic distinction in organizational thinking is between situations than can be characterized
as predictable, well understood or routine, and situations that can be described as unpredict-
able, uncertain or non-routine (Burns & Stalker 1961, Eisenhardt & Tabrizi 1995, Galbraith
1973). A prominent implication of this distinction involves that when situations are predict-
able, then an organization can plan and organize its activities to rely on routine and bureau-
cratic systems. When uncertainty is high, then an organization adjusts to this lack of informa-

tion by being more experimental, flexible, and improvisational.

The central premise of Burns & Stalker’s (1961) theory is that as rates of environmental
change vary, organizations require different systems of control, information processing, and
authorization (Burns & Stalker 1961, Courtright et al. 1989, p. 773). The authors describe two
organizational structures representing a continuum along which organizations can be located.
Mechanistic structures are assumed to be more appropriate for stable environments, while

organic structures qualify better for changing and innovative environments.

Mechanistic structures are characterized by a narrow span of hierarchical control and a high
degree of formalization and centralization. They imply an emphasis on rules and procedures,
limited decision-making at lower levels, tall hierarchies in specialized roles, and vertical
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rather than horizontal flows of communication and coordination. Tasks are exactly defined
and altered only when approved by higher authorities (Burns & Stalker 1961, McShane &
Glinow 2006, p. 569). The communication in mechanistic systems involves a managerial top-
down command style in which higher level instructions and decisions govern operations and
procedures. Supervisors place more emphasis on setting the route and defining the limits than
on negotiation and feedback (Courtright et al. 1989, p. 774). Mechanistic structures are more
qualified for stable environmental conditions and routine operations. They do not encourage
employees to try new ways of doing their work (Shalley & Gilson 2004, p. 45, Woodman et
al. 1993, p. 314). The more stable the environment, the more is it possible to specify and stan-
dardize tasks. Under such conditions, this approach is effective. On the other hand, in unstable
and dynamic environments mechanistic structures are considered not flexible enough in re-
sponding to external change. Formalized procedures and strict authorities do not allow for

flexibility in finding appropriate responses to altered conditions.

Organizations with an organic structure reside on the other side of the continuum. They are
characterized by a wide span of control, high levels of autonomy over work procedures and
work standards, and participative decision-making. Tasks are fluid and adjusting to new situa-
tions and organizational needs. The organic structure values knowledge and takes the view
that information is located anywhere in the organization rather than exclusively among senior
executives. Control, authority, and communication are problem specific, and expected to al-
ways shift to the most knowledgeable parties (Burns & Stalker 1961, Courtright et al. 1989, p.
775). The communication is rather consultative and places emphasis on negotiation and dis-
cussion. It flows in all directions with little concern for the formal hierarchy (Burns & Stalker
1961, Marino 1982, p. 76, McShane & Glinow 2006, p. 569). Organic structures are applied
to unstable conditions when problems and requirements cannot be broken down and distrib-
uted among specialists within a defined hierarchy. The open exchange of information across
all functions enhances the search for, and the generation of non-routine solutions (Woodman
et al. 1993, p. 314). In addition, their loose structures enable organic organizations to adapt
quickly to new situations. However, a potential shortcoming of organic structures may be that
informal communication patterns and participative decision-making are more time consuming
and less cost efficient when compared to centralized and bureaucratic processes (Olson et al.
1995).24

* See Appendix I for a discussion of the organic and mechanistic structures within the context of this study.
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3.2 The Innovation Process — The Characteristics of the Early and the Late Stage

Development projects progress through a series of stages, such as opportunity identification,
idea generation, concept development, product design, testing, process design, and commer-
cialization (Olson et al. 2001, p. 261). Following other scholars (Duncan 1976, Hoegl &
Weinkauf 2005, Schulze & Hoegl 2006, Souder & Moenaert 1992, Olson et al. 2001) the in-
novation process can be broken down into two general stages: “Initiation” (also referred to as
the “concept phase”) and “implementation” (also referred to as the “development phase and
market launch”). Whereas the early concept phase is about generating new ideas and defining
a new product, the /ate development phase is about translating the concept into the marketable
product, and integrating it into the firm’s regular business processes (Duncan 1976, Schulze
& Hoegl 2006). Schulze & Hoegl (2006) point out that these two project phases are not al-
ways entirely distinct and single activities may overlap each other. However, the primary ob-

jectives and project activities will shift over time (Naveh 2005, p. 2794).

During the initiation stage, the project team gathers information with the aim of generating,
evaluating, and planning the potential innovation. Initial ideas are developed into product
specifications. The emphasis is on determining and evaluating the future product in its key
dimensions, rather than suggesting concrete technical solutions. The product concept will
contain a description of the future products properties, such as functionality, durability, and
costs. In addition, several strategic decisions are being made, for instance regarding target
markets and competitive positioning. Typical activities of a project team during this stage are
market research, idea generation, evaluation of promising technologies, feasibility analysis,
and finally, the development of a business plan. The aim is to move from a general idea to a
defined set of product characteristics. This will ultimately lead to the decision to continue, or
not to continue with the development (Duncan 1976, Hoegl & Weinkauf 2005, Schulze &
Hoegl 2006, Souder & Moenaert 1992). A reference point for the ending of the early stage
marks the acceptance of a business plan, or more general, the decision to continue and trans-

late the product concept into a marketable product.

During the implementation stage, the necessary actions are undertaken to develop and finally
launch the new product. The product specifications are translated into design plans and the
technical development is conducted. Central to this phase is the implementation of concrete
technical solutions to meet the defined set of product characteristics. This phase tends to in-
volve larger resource commitments than the concept phase. Typical activities during this stage

include the development of prototypes, product testing, the actual development and the launch
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of a marketable product. The implementation stages typically ends with the market launch

(Duncan 1976, Hoegl & Weinkauf 2005, Schulze & Hoegl 2006, Souder & Moenaert 1992).

3.3 Differing Information Requirements and Levels of Uncertainty During the Early
and Late Stages of the Innovation Process

As indicated, central to the initiation stage is to become aware of alternative product configu-
rations, to search for, and to propose new courses of action (Duncan 1976, pp. 170-172). On
the other hand, critical to the implementation stage is the development according to prede-
fined product specifications, and the implementation of the new initiative into the firms ongo-
ing business processes (Duncan 1976, p. 170). Whereas the initiation stage requires the firm
to be strategically responsive and to react to change and new demands, the implementation
stage deals with operating problems and is concerned with carrying out defined activities in
the most efficient manner (Naveh 2005, p. 2794).%

Souder & Moenaert (1992) point out that the innovation process includes varying information
requirements, and that different levels of uncertainty relate to its particular stages.*® There
are technological, market, competitive uncertainties and uncertainties related to the specific
resources that are needed to reduce the aforementioned uncertainties (Souder & Moenaert
1992, pp. 487-488). From an uncertainty perspective, the major challenge facing the innova-
tion task consists of identifying as much of the potentially relevant uncertainty, i.e. reducing
the variability of a task, and identifying the instruments to reduce uncertainty, i.e. increasing
the analyzability of a task (Souder & Moenaert 1992, p. 493). If product innovation is consid-
ered to be a process of uncertainty reduction, a new product development team tries to make a
trajectory from relatively low task analyzability and high variability (non-routine task), to a

relatively low task variability and high task analyzability (routine task).

Whereas uncertainty reduction during the planning stage is mainly related to the transfer of
innovative information (i.e. information that is helpful in problem solving, information on
experimental, analytical and explanatory aspects), Moenart & Souder (1992) expect that the

transfer of coordinative information (i.e. information concerning the tasks and the time sched-

2 Naveh (2005, p. 2794) notes that “innovation needs to be emphasized in the early stages so that teams seek-

ing new ideas are galvanized, and in the later stages it is efficiency that has to be emphasized, enabling rou-
tine orientation in order to successfully complete the project.”

% Uncertainty is defined as the difference between the amount of information required to perform a particular

task and the amount of information already possessed by an organization (Souder & Moenaert 1992, p. 487,
Galbraith, 1973). Uncertainty consists of two main elements: “The variability of a task”, which refers to the
amount and variation by which uncertainty emerges, and “the analysability of a task” referring to extent to
which there are known procedures to identify uncertainty and reduce it.
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ules assigned to team members, and the output expected) will gain impact during the late
stage of a project (Naveh 2005, p. 2794, Souder & Moenaert 1992, p. 497). However, Souder
& Moenaert (1992, p. 496-497) also propose a minimum of coordinative information ex-
change in the planning stage, because of the simple fact that the project personnel has to in-
teract with each other, and therefore needs to be informed about each other’s activities. On the
other hand, innovative information transfer has its main impact during the planning stage. It
should level off during the late project stage, because otherwise it will restart the innovation

process again and lead to delays of decisions and actions.

Since the exchange of innovative information is aiming at reducing uncertainty, or alterna-
tively is aiming at collecting the relevant knowledge that is necessary for successful innova-
tion (Souder & Moenaert (1992, p. 487-8), and since creativity has been defined as an out-
come, focusing on the production of new and useful ideas concerning products, services, and
procedures (Shalley et al. 2004, p. 34), creativity may also be considered as a result of the
successful transfer of innovative information. Similarly, since the transfer of coordinative in-
formation is aiming at distributing information concerning tasks and time schedules assigned
to team members and outputs expected (Souder & Moenaert 1992, p. 497), and since effi-
ciency is expressed in meeting time-to-market and cost objectives (Naveh 2005, p. 2791),
efficiency may also be considered as a result of the successful transfer of coordinative infor-

mation.

In sum, Souder & Moenaert (1992) propose that the transfer of innovative information (crea-
tivity) is only relevant at the outset of the project, while the transfer of coordinative informa-
tion is relevant throughout the entire innovation process. Furthermore the level of uncertainty
is expected to decrease when the project proceeds from the early to the late project stage.
These notions have important implications for the phase-specific selection of appropriate or-

ganizational infrastructures to support these facets of performance.

3.4 Phase-specific Organization Structures for Innovation Projects

Given the different tasks of the innovation process and based on varying information re-
quirements, and on the varying levels of uncertainty, Duncan (1976) and Souder & Moenaert
(1992) propose that different organizational designs are most effective in the two different
stages. Under high levels of uncertainty, an organic project management design is the more
effective mode for the early stage, whereas a mechanistic structure is the key driver to team

performance in the implementation stage since uncertainty is low (Tushman et al. 2004, p. 7).
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The switch is necessary, because those organizational characteristics that facilitate the initia-
tion may impede the implementation of innovation and vice versa (Duncan 1976, p. 173,
Naveh 2005, p. 2790). For example, organic structures foster cross-functional information
exchange and creativity. They do not restrict the search for new alternatives and allow for
flexibility, while this would be the case for mechanistic structures. On the other hand, mecha-
nistic structures would better guarantee the clarification of roles and responsibilities, as well
as the adherence to budgets and deadlines through detailed planning and monitoring proce-
dures when a product is under development. However, this would not be the case for organic
structures (Duncan 1976, p. 172, Souder & Moenaert 1992, p. 498).

The optimal structure of the organization is therefore contingent on the particular stage of the
innovation process, implying that the organization has to shift its structure as it moves
through the various stages of innovation (Duncan 1976, Naveh 2005, p. 2794). Consistently
with Duncan (1976) and Souder & Moenaert (1992), Naveh (2005, p. 2794) notes: “(...),
early stages require more innovation, which could be gained by providing engineers with
flexibility, autonomy, and freedom. However, in the late stages, implementation becomes the

major issue and more co-ordination and control are required.”

In order to define under which conditions an organization should shift its structure, Duncan
(1976, p. 182) defines switching rules. These rules relate to the need for innovation, the level
of uncertainty, and the complexity (radicalness) of the innovation. The greater the need, the
uncertainty, or the complexity, the more the organization should use different structures for
the two stages. For instance, when uncertainty or complexity is high, the information needs
during the initiation stage are going to be high as well. This requests organic structures and
high levels of cross-functionality. Subsequently, more specific rules and procedures are re-
quired during the implementation stage. This is necessary because the members of the organi-
zation need to understand how the development process applies to their role and to guarantee

the efficiency of the development.”’

In order to facilitate the shift between structures, Duncan (1976) recommends to increase the

organizational ability to confront conflicts, to foster interpersonal relationships between func-

?In contrast to Duncan (1976), Souder & Moenaert (1992) also argue that the intensity of the switch should

depend on how efficient the uncertainty reduction during the planning stage has been. A high level of for-
malization (centralization) will only contribute to the success of the development stage, if the initial uncer-
tainty reduction has been efficient. If there remains uncertainty during the development stage, the authors
propose that medium levels of formalization (centralization) are more effective.
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tional members, to apply the described switching rules, and to institutionalize, and communi-

cate the process of shifting structures by means of top management support.2®

3.5 Boundary Management As a Continuous Requirement for Successful Innovation
Projects

As indicated in section 2.2.3.1, boundary management is the process by which teams initiate
interactions with, and respond to communication from other parts of the organization (Glad-
stein 1984, Holland et al. 2000, p. 246). The underlying assumption for the effectiveness of
boundary management is that groups are considered as open systems, which depend on di-
verse sources inside and outside the organization with respect to resources, information, and

support (Aldrich & Herker 1977, Weinkauf et al. 2005, p. 99).

This notion relies on resource dependency theory which assumes that organizations are not
internally self-sufficient with respect to their critical resources (Pfeffer 1982, Pfeffer & Salan-
cik 1978, Stock 2006, p. 589). “They require resources from the environment and, thus, be-
come interdependent with those elements of the environment with which they transact” (Pfef-
fer 1982, p. 192-193). From this perspective, a central challenge for teams and organizations
is to manage their boundaries with focal sources inside and outside the organization. Thus,
resource-dependence theory provides a theoretical explanation as to why boundary spanning

activities may increase a cross-functional team’s effectiveness (Weinkauf et al. 2005, p. 102).

Within the context of CFTs, intra-organizational dependencies exist in particular with respect
to the top management and the functional departments (Ancona & Caldwell 1992a, Weinkauf
et al. 2005, p. 100). Deadlines for inputs, outputs, and workflow procedures have to be nego-
tiated between the team and functional departments, information regarding markets and tech-
nologies has to be obtained, and results have to be promoted (Ancona 1990, Ancona & Cald-
well 1992a, p. 324, Ancona & Caldwell 1992b, p. 637, Gladstein 1984, p. 513). Top man-
agement support is important to surmount obstacles, and to help to integrate the newly devel-
oped product into the firm’s regular operations without friction (Ancona & Caldwell 1990,
Ancona & Caldwell 1992a, Ancona & Caldwell 1992b, Gladstein 1984, p. 513, Hitt et al.
1999, p. 148, Holland et al., 2000, McDonough 2000, p. 225, Weinkauf et al. 2005, p. 100). In

addition, Duncan (1976) highlights top management’s role to institutionalize, communicate,

% For instance, conflicts may occur due to an increased need for cross-functionality in the initiation stage or

due to the reduction of authority in the implementation stage. Interpersonal relations between functions have
to be fostered, because these functions are required to work together more intensively. Finally, top manage-
ment’s role is to institutionalize, communicate, and stand up for the dual structure in order for it to become
accepted in the organization (Duncan 1976, p. 185).
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and to stand up for a phase-specific management of innovation processes in order for it to

become accepted in the organization (Duncan 1976, p. 185).

The described range of activities indicate that CFTs are dependent from the two described
sources inside the organization throughout the entire innovation process. Therefore, boundary
spanning appears to be equally relevant and effective during the entire innovation process. In
the early stage, the information exchange between the team and functional departments serves
to reduce market-, and technology related uncertainties, while during the late stage deadlines
and workflow procedures regarding the development have to be negotiated. Early top man-
agement support is likely to result in greater resources and willingness to take risks, while late
top management support may facilitate the new product’s implementation by reducing resis-

tance.

Furthermore, boundary management may not only be useful in facilitating the exchange of
innovative and coordinative information, but it may also help the team to move forward at all
(e.g. obtaining resources, reducing resistance). Hence, the beneficial effects of boundary
spanning activities may not be entirely captured by team efficiency and creativity. By paving
the road for the innovation to become accepted within the organization, boundary spanning
may also have a direct effect on overall team performance, i.e. on the achievement of the

team’s goals and the overall quality of the results achieved by the team.

3.6 Interim Conclusion: Research Questions and Further Proceeding.

A theoretical framework has been presented to constitute the phase-specific effectiveness of
organizational antecedents in product development projects. In order to evaluate the validity
of the presented theories, several research questions will be derived. They condense the main
statements and will serve as guidelines for the subsequent development of the conceptual

models and its hypothesis:

1. To what degree are creativity and efficiency related to the performance of cross-

functional teams in the early and in the late stages of a NPD-project?

Is there empirical evidence that creativity, as a proxy for the successful transfer of innova-
tive information among team members, is primarily relevant during the early stages of
cross-functional projects? Is there empirical evidence that efficiency, as proxy for the suc-
cessful transfer of coordinative information, is primarily relevant during the late stages of
a project, and also (even if to a lesser extent) during the early project stages (Naveh 2005,
Souder & Moenaert 1992, Cp. 3.3)?
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The initial analysis of this question is necessary, because efficiency and creativity repre-
sent the main dependent variables, when the phase specific effectiveness of organizational
infrastructures will be analyzed (Cp. research question 2 and 3). It is therefore advisable to
begin with an assessment of the relevance of efficiency and creativity for other facets of
new product development performance, i.e. financial success and product quality, before
the associations between organizational context, efficiency and creativity are investigated.

This ensures relevant models.

2. What is the impact of organic and mechanistic structures during the course of a project,

and how are they related to the creativity and efficiency of a team?

Are organic structures only beneficial during the early project stage? Are they detrimental
to the late project stage? Are mechanistic structures only beneficial during the late project
stage? Are they detrimental to the early project stage? (Duncan 1976, Souder & Moenaert
1992, Cp. section 3.4)?

3. What is the impact of boundary spanning activities during the course of a project, and

how are they related to the creativity, efficiency and overall performance of a team?

Are boundary spanning activities beneficial during the early and during the late project
stage? (Ancona & Caldwell 1990, Ancona & Caldwell 1992a, Ancona & Caldwell 19920,
Gladstein 1984, p. 513, Hitt et al. 1999, p. 148, Holland et al. 2000, p. 242, McDonough
2000, p. 225, Weinkauf et al. 2005, p. 100, Cp. section 3.5).

The presented questions will be broken down into three different models. This is necessary in
order to reduce the high complexity and to generate models, which allow for empirical test-
ing. Each model will deal with a different aspect of the presented questions. Model I ad-
dresses research question 1. It will investigate the effects and the relevance of creativity and
efficiency during the early and during the late project stage for new product development suc-
cess. Model II and III will deal with the question on how efficiency, creativity and overall
team performance are affected by organizational infrastructures throughout the course of a
project. Model II focuses on research question 2 a) and 3 a). It will address the effects of or-
ganic and mechanistic structures, and boundary spanning activities during the early stage.
Model III focuses on research question 2 b) and 3 b), and addresses the effects of mechanistic

and organic structures, and boundary spanning activities during the late project stage.
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3.7 Conceptual Models and Hypothesis
3.7.1 The Phase-specific Effects of Creativity and Efficiency (Model I)

Duncan (1976) and Souder & Moenaert (1992) argue that the early and the late stage of an
innovation project have different information requirements in order to be successful.” This
section will outlay the hypothesis to test the phase-specific effects of team creativity and effi-
ciency (Cp. section 3.3). Figure 3 displays the hypothesized relationships and control paths.
Within an additional analysis (3.7.1.2), the relationships between early and late performance
and product quality and financial performance will be hypothesized. Assessing the phase-
specific relevance of efficiency and creativity for new product development success is impor-
tant because efficiency and creativity represent the main dependent variables when the phase-
specific effectiveness of organizational infrastructures is investigated within Model II and III.

Figure 3. Model I - The Phase-specific Effects of Creativity and Efficiency.
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¥ Early stage activities include idea generation, market research and technology assessments, feasibility

checks, design and the development of a business plan. The early stage ends with the decision to transform
an idea into a marketable product and/ or the acceptance of a business plan. Late stage activities include the
development of prototypes, the actual development of the product, testing and market launch. The late stage
ends typically with the market launch of a new product (Cp. section 3.2).
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3.7.1.1 The Phase-specific Relationships Between Team Creativity, Team Efficiency,
Degree of Innovation and Overall Performance

New product teams are facing a highly uncertain and complex task. There may be times of
creativity alternating with periods when efficiency is the principal outcome of interest (An-
cona & Caldwell 1992a, p. 636). During the early project stage the team is required to de-
velop and generate alternative ideas in response to a perceived need for innovation. Customer
requirements and creative ideas serving these requirements are translated into product specifi-
cations which define the new product. Teams have to reduce technological and market related
uncertainties (Souder & Moenaert 1992). The /ate development stage is about translating the
new product concept into a marketable product and integrating it into the firm’s regular busi-

ness processes (Duncan 1976, Schulze & Hoegl 2006, Cp. section 3.2).

West (2002, p. 356) argues that innovation represents a two-component process. Creativity is
the development of ideas while innovation implementation is the application of new ideas.
While creativity is an essential component of innovation, it can be rather conceptualized as a
necessary first step or as a vital precondition for innovation (Naveh 2005, p. 2794, Shalley &
Gilson 2004, p. 35). Similarly, Souder & Moenaert (1992) argue that it is the early transfer of
innovative information (i.e. information that is helpful in problem solving, information on
experimental, analytical and explanatory aspects) that reduces customer related, technology

related or competitive uncertainties.

Because it is only the team’s creative efforts during the early and not during the late project
stage that define the new product concept, it is argued that it is only early team creativity that
affects the degree of innovation.>® As the new product concept and its characteristics are de-
fined, there is less need for creativity (Souder & Moenaert 1992, Naveh 2005, p. 2794, West
2002, p. 358). If the late stage of an innovation project is mainly about translating an (already)
elaborated concept into marketable product, then the degree of innovation is not affected by

late team creativity.”!

HI: a) There is a positive relationship between early team creativity and the degree
of innovation. b) There is no significant relationship between late team creativity and

the degree of innovation.

39 The degree of Innovation is the extent to which a product is new to the firm and/ or new to the customer

(Cp. section 4.3.1).

Even though it could be argued that creativity is essential throughout the entire innovation process, the gen-
eral requirements for creativity are higher at the early project stage (Souder & Moenaert 1992, West 2002, p.
358). Hence, at the outset, creativity dominates, but it is superseded later by the innovation implementation
process (West 2002, p. 356). Yet, it serves to assess the relevance of creativity and efficiency for other di-
mensions of product development performance.

31
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The development and generation of alternative ideas in response to a perceived need for inno-
vation represents the central task during the early project stage (Duncan 1976, Schulze &
Hoegl 2006, Cp. section 3.2). Therefore, it is likely that the generation of an innovative con-
cept (represented by the degree of innovation) will have a positive impact on overall early

2
team performance.’

However, during the late project stage, this relationship is likely to be reversed. First, the
higher the radicalness, and therefore, the organizational impact of an innovation, the more
likely it is that there is ambiguity, conflict, and resistance during the implementation stage
(Damanpour 1996, p. 154, Duncan 1976). Political sponsorships are more likely to erode, so
that the project is rejected by the existing power structure (Dougherty & Hardy 1996, p.
1122).* Without any organizational support, the development and organizational adoption of
highly innovative products is likely to fail (Duncan 1976, Taylor & McAdam 2005, p. 31).
Second, new product ventures might fail because it results difficult to connect highly innova-
tive solutions to the firm’s ongoing operations. Highly innovative products require major
changes in the existing technology, and manufacturing processes. They disturb the existing
balance among products, technology, and manufacturing systems (Sethi 2000a, p. 4). More-
over, team members and the organization are more likely to be overwhelmed with the realiza-

tion of unfamiliar issues.

A study conducted by Vandevelde & Van Dierdonk (2003, p. 1339) supports this notion.
Their analysis reveals that the higher the complexity and uncertainty of a new product, the
more difficult it is to realize a smooth production start-up. In addition, Naveh (2005) demon-
strates that high levels of innovation lead to decreased levels of overall efficiency in NPD

projects. However, the researcher does not differentiate between early and late efficiency.

H2: a) There is a positive relationship between the degree of innovation and early
overall team performance. b) There is a negative relationship between the degree of
innovation and overall late team performance. c) There is a negative relationship be-

tween the degree of innovation and late team efficiency.

32 Overall Performance measures the extent to which a team is rated as successful and the extent to which the

project management is satisfied with the team performance relative to the results achieved in the particular
stage of the project (Cp. 4.3.1).

3 For instance, political sponsorships may erode because the new product innovation may cannibalize or re-

place existing products within a firm. The managers in charge for these existing products may try to avoid
this by opposing the new product.
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In contrast to creativity, which is supposed to have its main impact on team performance dur-
ing the early project stage, researchers such as Souder & Moenaert (1992) and Lewis et al.
(2002, p. 551) argue that exchanging coordinative information and operating efficiently is an

important requirement throughout the entire innovation process.>

For instance, during the early project stage team members have to coordinate the directions of
their search for alternative solutions. Intermediate conclusions have to be exchanged, feed-
back has to be obtained, and results have to be evaluated. In addition, team members have to
be aware that they have to deliver a practicable concept within a given time span and that their
resources are not unlimited. In this sense, their creative activities are embedded in the con-
sciousness to deliver a feasible solution at the end of the early project stage. Therefore, it is
likely that efficiency is a relevant performance dimension during the early project stage and
will impact overall team performance.*® During the development stage, the project team is
“under the gun” to solve technical problems, develop, and test prototypes, while it is required
to meet goals regarding schedule, budget, and quality specifications (Schulze & Hoegl 2006).
The exchange of coordinative information is expected to be highest (Souder & Moenaert
1992). As this phase also tends to involve larger resource commitments than the concept
phase, a strong emphasis is likely to be placed on efficient operations, i.e. on meeting time

and cost objectives (Naveh 2005, p. 2791).

H3: a) There is a positive relationship between team efficiency and overall team per-
formance during the early project stage. b) There is a positive relationship between

team efficiency and team performance during the late project stage.

3.7.1.2 The Relationships Between Overall Performance, Product Quality and Finan-
cial Performance (Additional Analysis)36

Innovation involves the generation of a novel idea and its implementation (Shalley & Gillson
2004, Taylor & McAdam 2004, West 2002). The early project stage is expected to contribute

to the financial success of a product by positioning and shaping the product’s properties in

3 For a different view, cp. Naveh (2005, p. 2794), stating that efficiency is mostly relevant during the late

project stage.

3> Note, that Model II will deal with the question on how to achieve efficiency during the early stages.

*  This is an additional analysis, which is not central to the investigation of the main research questions (Cp.

3.6). The analysis of the relationships between overall team performance, product quality and financial per-
formance was included because additional data was available. Therefore it is possible to determine the rele-
vance of late/ early overall team performance for product related success dimensions like financial success
and product quality. Although hypothesis will be presented, the research interest within this analysis is not
theory-driven, but rather explorative.

61



order to fulfill emerging market needs; the later project stage is concerned with the cost- and
time efficient translation of the concept into a marketable product, offering high quality and
reliability. Therefore, it is assumed, that the overall level of performance achieved in both

stages is likely to have an equal impact on the financial performance of a product.

H4: a) Overall team performance during the early stage has a positive impact on the
financial success of the product. b) Overall team performance during the late stage

has a positive impact on the financial success of the product.

The early project stage is characterized by the search for a solution, rather than by suggesting
concrete technical solutions. During the development stage, the project team focuses more on
solving concrete technical problems and on testing prototypes. The expertise to solve engi-
neering and production problems will play a more important role in the later stages (Olson et
al. 2001). Hence, meeting the specified quality specifications of the product will represent an
essential element in the later project stage, while it will play a minor role during the early pro-
ject stage (Naveh 2005, p. 2795, Schulze & Hogl, 2006). Efficiency and standard procedures,
which are assumed to dominate in the later stages of the innovation process, are also ex-
pressed in aspects of good quality (Naveh 2005, p. 2792).*” Therefore, it is proposed, that

product quality is mainly influenced by team performance in the second stage.

H5: a) Overall team performance during the early stage does not have a positive im-
pact on product quality. b) Overall team performance during the late stage has a

positive impact on product quality.

An important precondition of a new product’s market success and profitability is its quality
(Aaker & Jacobson 1994, Clark & Fujimoto 1991, Garvin 1988, Jacobson & Aaker 1987,
Philips et al. 1983, Sethi 2000, p. 1). In addition, it is frequently the case that new product
quality fluctuates, since such products have not had the chance to benefit from production
experience and market feedback. Unmet quality expectations during the beginning of a prod-
uct’s lifecycle are one of the principal reasons for a product to fail (Lukas & Menon 2004,

1259).

HG6: Product Quality has a positive impact on the financial success of the product.

7 Quality is reflected in product dimensions such as appearance, performance, workmanship, and

life/durability (Aaker & Jacobson 1994, Clark & Fujimoto 1991, Garvin 1988, Jacobson & Aaker 1987,
Philips et al. 1983, Sethi 2000, p. 1).
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3.7.1.3 Other Potential Antecedents (Control Paths)

In addition, several control paths are considered. This is necessary in order to control for the
effects of other variables that presumably affect the performance of a team and to better iden-
tify the unique effects of the investigated antecedents (Stock 2006). Since innovation is con-
sidered as a process, whose stages gradually build on each others results (Cp. 3.2), it is likely
that early overall performance will have an impact on /ate overall performance. Hence a con-
trol path between these constructs is added. The association between the degree of innovation
and product quality is likely to be negative (Sethi 2000a, Cp. H2b, c). In addition, control
paths between degree of innovation and early team efficiency and between the degree of inno-
vation and financial performance are integrated into the model. The first path is added, be-
cause the degree of innovation may have an impact on the early efficiency of a team (Cp.
H2b-c). The identification of a truly novel solution tends to increase the requirements of a
team in terms of budget and time. The second path is added due to presumably higher risks

and slower diffusion patterns of highly innovative solutions.

3.7.2 The Effects of Organizational Antecedents in the Early Project Stage (Model II)

Within this section, it is argued that lower bureaucratic control (i.e. organic structures) facili-
tates the initiation of innovation, while higher bureaucratic control (i.e. mechanistic struc-
tures) is likely to have a negative impact on early team performance (Damanpour 1996, p.
154, Duncan 1976, Marino 1982, Tushman et al. 2002, p. 7). Furthermore, it is assumed that
early boundary spanning activities have beneficial effects on early team creativity, efficiency,
and overall performance (Ancona & Caldwell 1990, Ancona & Caldwell 1992a, Ancona &
Caldwell 1992b, Gladstein 1984, p. 513, Hitt et al. 1999, p. 148, Holland et al. 2000, p. 242,
McDonough 2000, p. 225, Weinkauf et al. 2005, p. 100). Figure 4 displays the hypothesized

relationships and additional control paths.
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Figure 4. Model II - Effects of Organizational Antecedents in the Early Project Stage.
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3.7.2.1 The Effects of Organic and Mechanistic Structures on Team Efficiency and
Creativity During the Early Project Stage

Duncan (1976) assumes that organic structures facilitate the initiation of innovation, while the
use of mechanistic structures is detrimental to the early stage (Duncan 1976, Tushman et al.
2002, p. 7). However, although Duncan (1976) theorizes that organic structures enhance crea-
tivity, he does not particularly address the effects of mechanistic and organic structures on
early efficiency. Some scholars (Lewis et al. 2002, Naveh 2005, Olson et al. 1995, pp. 51, 59)
point out that organic structures are generally not positively associated with efficient opera-
tions, while this is generally the case for mechanistic structures. “Efficiency demands stan-
dardization, control, and conformity to rules and procedures” (Naveh 2005, p. 2790). There-
fore, one could assume that mechanistic structures are at least not detrimental to early effi-

ciency.

Yet, the key assumption within this section is that mechanistic structures will impede effi-
ciency in the early project stages, because they require certainty in order to guarantee efficient
operations (Burns & Stalker 1961, Daft & Lengel 1986, p. 562, Souder & Moenaert 1992, p.
4). For instance, Daft & Lengel (1986) argue, that while formal rules, regulations, information
systems, and reporting procedures are capable of handling large quantities of factual informa-

tion, these mechanisms will be inadequate under conditions of high equivocality. In such
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situations rich information media such as face-to face meetings and personal contact are re-
quired to provide opportunities for people to debate issues, develop consensus on problem
definitions, and share understanding (Daft & Lengel 1986, Sicotte & Langley 2000, p. 4). On
the other hand, organic structures will foster early efficiency, because they respond well to
high levels of uncertainty. They facilitate the open exchange of innovative ideas and allow for
broader latitudes. Hence, they enable the team members to proceed faster as they search for,
and evaluate new ideas. Improvisation, flexibility, and frequent iterations offer more chances
for a “hit” (Eisenhardt & Tabrizi, 1995). Such activities allow the developers to quickly aban-
don proposals, and shorten the development time by building up a better understanding about
the product (Eisenhardt & Tabrizi 1995, p. 92).*® Given the previous argument, that
mechanistic structures only function under high levels of certainty (Burns & Stalker 1961,
Daft & Lengel 1986, p. 562), it will be argued that organic structures foster, and that
mechanistic structures impede efficiency and creativity in the early project stage. Moreover,
each antecedent will be discussed individually to provide additional (more specific)

arguments to underpin the hypothesis.

Decentralization - As indicated by Zaltman et al. (1973) a strict emphasis on a hierarchy of
authority reduces the organizational innovativeness. The more centralized the decision-
making, the more likely it is to filter or screen out proposals conceived at lower organizational
levels (Duncan 1976, p. 177, Marino 1982, p. 77). Duncan (1976) argues that a strict empha-
sis on hierarchy of authority is more likely to cause decision-unit members to stick to speci-
fied communication channels; a behavior which does not support the search for new alterna-
tives. In addition, by locating decision-making authority at the project level, firms are able to
reduce the time it takes to make decisions, take actions, and solve problems (McDonough

2000, p. 224).

Central Budgets — Compared to operational budgets, central budgets tend to be less character-
ized by a rigid budgetary control style, and by a higher level of slack (Argyres & Silverman
2004, Birkinshaw & Fey 2000, Hoskisson et al. 1993). They provide more latitude, and the
required flexibility to generate, evaluate, and abandon new product proposals. This offers
more chances for a “hit”. Furthermore, a less rigid control style and a higher level of slack

reduces the risk that there will be an increased focus on short term performance while it al-

3% There is also some empirical support for the beneficial effects for organic structures to boost efficiency, and

at the same time, for mechanistic structures to impede efficiency. For instance, Lewis et al. (2002, p. 559,
562) find that participative management helps to increase a team’s schedule adherence, while formal re-
views negatively impact within budget adherence. Eisenhardt & Tabrizi (1995, p. 84) find that an experi-
mental product development strategy that relies on improvisation, frequent iteration, and flexibility acceler-
ates product development, while planning and rewarding for schedule are ineffective ways of accelerating
pace.
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lows for more freedom to experiment (Greve 2003, van der Stede 2000). Moreover, central-
ized budget governance offers the ability to pursue non-specific research (i.e. research whose
fruits are applicable beyond the responsibilities of a specific business unit), and therefore fa-
cilitates the creation of knowledge across business units (Argyres & Silverman 2004, p. 933,

Birkinshaw & Fey 2000, pp. 5, 9-10, Hoskisson et al. 1993).

Participative Decision-making — If team members see themselves as the primary decisions
makers and implementers, they will be more involved in the technical, functional, and market
challenges, the project is facing. Active participation increases the team members’ ownership,
accountability, and motivational commitment (Bonner et al. 2002, p. 237, Song et al. 2000).
To the extent that information and decision-making authority are equally shared, and point of
views are openly exchanged, the cross-fertilization of perspectives which can foster creativity
and innovation is more likely to take place (Olson et al. 1995, p. 51, West 2002, Woodman et
al. 1993, p. 313). Giving team members an active share in decision-making is also expected to
help better identify emerging problems in advance, and thereby, to avoid time consuming re-
designs. For instance, McDonough & Barczak (1991) find that development speed is signifi-
cantly related to the amount of freedom and responsibility given to project team members by

the project leader.

Team Member Proximity - Scholars propose several advantages to team member proximity
due to the beneficial effects of media richness in uncertain situations (Daft & Lengel 1986, p.
560, Hoegl & Proserpio 2004). Rich media, such as frequent and spontaneous face to face
interaction is best suited to efficiently clarify non routine and ambiguous issues; which are
greatest at the outset of the project. Close proximity of team members allows for a better syn-
chronization of task activities, the avoidance of gaps and task overlaps, real time observation
of progress, and a better position to update work sequences as new information becomes
available (Hoegl & Proserpio 2004, Pinto & Pinto 2003). In addition it is expected, that the
exchange of innovative information is more likely to be facilitated by co-location. The possi-
bility of spontaneous and informal face-to-face interaction, in form of so called hallway or
kitchen talks becomes increased, and requires less effort as compared to situations where team

members are geographically dispersed (Hoegl & Proserpio 2004, p. 1156).

H7: Organic structures are positively related to team creativity. In particular: a) De-
centralization. b) Participative Decision-making. c) Team member proximity, and d)

Central Budgets, are positively related to team creativity.
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HS: Organic structures are positively related to team efficiency. In particular: a) De-
centralization. b) Participative Decision-making. c¢) Team member proximity, and d)

Central Budgets, are positively related to team efficiency.

Formalization — Although some scholars argue, that some degree of formalization may have
beneficial effects on efficiency (Lewis et al. 2002, Naveh 2005, Olson et al. 1995, pp. 51, 59),
Daft & Lengel (1986, p. 562) point out that rules and regulations may be the weakest and
least rich information device. As they are generally recognized to provide a response to well
understood problems, they are not suited to handle information requirements in non routine
situations. Instead of focusing on clarifying, understanding and feedback, they focus on the
execution of programmable activities. Applying rules and regulations during the initiation
stage may result in costly delays, misguidance and loss of flexibility. Formalization leads to
ritualization and impedes the thoughtful reflection of current practices. Moreover, a strict em-
phasis on rigid rules and procedures prohibits the team from seeking new sources of informa-
tion (Duncan 1976), and hence, from developing creative ideas (Andrews & Smith 1996, p.
177, Shalley et al. 2000, Vandevelde & Van Dierdonk 2003, Zaltman et al. 1973).

Rewards — Rewards represent formal control systems. Formal controls are written and man-
agement initiated mechanisms aiming at influencing the behavior of groups or employees
(Jaworski 1988, pp. 26-27).* Much of the existing literature views formal controls as static
processes (Ayers et al. 2001, Bonner 2002, p. 236) Organizational processes and outcomes
are evaluated relative to a predetermined set of standards which are assumed to remain stable
over the course of the control period. While this may be a reasonable assumption when the
activities being controlled are well understood and the control period is relatively short, it
may be a problematic assumption at the outset of a project, where uncertainty and ambiguity
are particularly high. This makes it difficult to establish a clear link between efforts, perform-
ance and reward, representing an important precondition for rewards to be an effective control
system (Sarin & Mahajan 2001, p. 46, Vroom 1964). Neither outcome nor process based re-
ward systems appear to be suitable at the outset of a project. Both types of reward have poten-
tial disadvantages when it comes to creative behavior. Although output based rewards guaran-
tee operational freedom and flexibility, they impose a high risk on the team members, which
may negatively affect creative behavior (Sarin & Mahajan, 2001). On the other hand, al-

though process based rewards offer a relatively lower risk exposure, they prescribe the proce-

¥ In contrast, informal controls are unwritten and typically worker-initiated mechanisms that influence the

behavior of individuals or groups (Jaworski 1988, p. 26-27).
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dures and steps to be done for achieving a goal (Bonner et al. 2002, Sarin & Mahajan 2001).*°
Since rewards are more likely to lead to detrimental effects in non routine situations (Hennes-
sey & Amabile 1998, p. 674), negative associations with early efficiency and creativity are

assumed.

Review Boards - Steering committees or review boards consist of senior managers from dif-
ferent functional areas who evaluate new product business cases and monitor the progress of a
project (Griftin & Hauser 1996, p. 210, Leenders & Wierenga 2002, p. 305). Fundamental to
this formal management process is that it seeks to control the team behavior and its actions by
setting predefined milestones and by specifying how the project should be completed (Eisen-
hardt 1989, p. 61). Behavior based control exerts a negative influence on creativity and mar-
ket orientation since it predefines means end relationships, and keeps the team away from
exploring new ways (Bonner et al. 2005). Besides, this mechanism may lower employee ini-
tiatives and cause some loss of flexibility (Leenders & Wierenga, 2000). Furthermore, early
milestone reviews may lack data (Nihitila 1999). Consistently, Lewis et al. (2002) find that in
successful innovation projects, managers exert less control and monitoring in the early stages.
Since flexibility and team member initiative are particularly important factors during the early
project stage, a negative relationship between steering committees and a team’s efficiency and

creativity is expected.”!

HY: Mechanistic structures are negatively related to team efficiency. In particular: a)
Steering Committees b) Team Rewards, and c) Project Formalization, are negatively

related to team efficiency.

HI10: Mechanistic structures are negatively related to team creativity. In particular:
a) Steering Committees b) Team Rewards, and c) Project Formalization, are nega-

tively related to team creativity.

3.7.2.2 The Effects of Boundary Spanning on Creativity, Efficiency, and Overall Per-
formance during the Early Stage.

As indicated in section 3.5 the hypothesized effectiveness of boundary spanning relies on re-

source dependency theory (Pfeffer 1982, Pfeffer & Salancik 1978, Stock 2006, p. 589). The

4" This dilemma is indicated by the study of Sarin & Mahajan (2001). The authors demonstrate a negative

relationship between performance and process-based rewards for highly complex projects, and also a nega-
tive relationship between product quality and outcome based rewards for projects exhibiting a high level of
risk.

! For a contrary position, where milestones are assumed to have a positive effect in uncertain situation, cp.

Eisenhard & Tabrizi (1995).
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study of Ancona & Caldwell (1992b, p. 637) provides good examples for the early depend-
ence of a cross-functional team from external sources. For instance, “mapping activities” en-
tail constructing a picture of the external environment and information gathering, including
the prediction of future trouble spots or potential allies. They help the team to gain knowledge
about details of what the product should look like. In addition, “molding activities” involve
the group’s attempt to suit its agenda by shaping the beliefs and behaviors of outsiders. It may

imply to represent a team in an extremely positive light if resources are needed.

The described activities indicate that boundary spanning is not only useful in facilitating the
exchange of innovative and coordinative information, but it may also help the team to move
forward at all (e.g. by obtaining resources or by reducing resistance). Hence, the beneficial
effects of boundary spanning may not be entirely captured by team efficiency and creativity.
By “paving the road” for the innovation to become accepted within the organization, bound-
ary spanning may have an additional direct effect on overall team performance, i.e. on the

achievement of the team’s goals and on the overall quality of the results.*?

Top Management support — Several studies stress top management’s positive impact on crea-
tivity, efficiency and overall team performance (McDonough 2000, Sethi et al. 2001, Shalley
& Gillson 2004, Swink 2000, Tierney et al. 1999). A supportive top management provides
resources for the generation of new ideas. It helps the team to surmount obstacles, encourages
the team to take risks, and stresses the importance of collaborative behavior. Furthermore,
Duncan (1976) underlines that top management support is necessary to institutionalize and
support the shift of structures (p. 184). Therefore, early top management support is expected

to have a positive impact on all dimensions of early team performance.

Integration with functional departments — Hoegl & Weinkauf (2005, p. 1294) state that struc-
turing a team’s relationship with other teams is essential in the first project phase, because it
helps to create a more workable level of certainty as the team identifies technically related
teams in order to exchange ideas and concepts, and as it integrates its concept with related
modules. Their proposition (which initially rested in the area of multiteam-management) will
be transferred to a team’s boundary spanning activities with functional departments. This is
because relevant information and useful know-how regarding concepts and ideas can be found

within the entire organization (Ancona & Caldwell 1992b).

“2In addition, previous research provides strong evidence that boundary-spanning activities in general, or

particularly the integration with functional departments and top management support are positively associ-
ated with team efficiency, creativity, and overall team performance (Ancona & Caldwell, 1992b, Hoegl &
Weinkauf 2005, Keller 2001, McDonough 2000, Millson & Wilemon 2002, Sethi et al. 2001, Shalley &
Gillson 2004, Swink 2000, Tierney et al. 1999).
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HI1: Boundary spanning activities is positively related with team creativity. In par-
ticular, a) Top management, b) Integration with Functional Departments is positively

related to team creativity

HI12: Boundary spanning activities is positively related with team efficiency. In par-
ticular, a) Top management, b) Integration with Functional Departments is positively

related to team efficiency.

H13: Boundary spanning activities is positively related with overall performance. In
particular, a) Top management, b) Integration with Functional Departments is posi-

tively related to overall performance.

3.7.2.3 Other Potential Antecedents (Control Paths)

To control for the effects of other variables that presumably affect the performance of a team
and to better identify the unique effects of the investigated antecedents, several control vari-
ables will be included.* Duncan (1976) explicitly points out that functional diversity at the
project’s outset will emphasize a variety of informational sources, which in turn may facilitate
the awareness of new alternatives. This is expected to lead to higher levels of creativity and
better reflects the information needs of the entire organization (Duncan 1976, p. 173, Shalley
& Gilson 2004, p. 43, West 2002, p. 363). On the other hand, it has been argued that func-
tional diversity may have a negative impact on team efficiency, as a result of cross-functional
conflicts and more complex decision processes (Jansen et al. 2006, p. 15, Gebert et al. 2006).
The size of a team represents another potential influence. Given the increase of potential links
between team members as the team size grows, larger team sizes make it more difficult for the
team members to interact with each other (Jansen et al. 2006, p. 14). Besides, team size might
reflect the resources used in the project. Firm size may also serve as a proxy for the impact of
a firm’s resources on the success of a newly developed product (Subin & Workman 2004, p.
123). Finally, the team member’s intrinsic motivation will be included because previous re-
search suggests that intrinsic motivation is a key driver of creative behavior (Amabile 1988,
pp. 132-134).

# See Stock (2006, p. 591) for another example where similar control variables are included when team per-

formance is the dependent variable.

70



3.7.3 The Effects of Organizational Antecedents in the Late Project Stage (Model I11I)

When the team members have successfully managed to reduce the majority of consumer,
technology, and competitor related uncertainties, the new product concept and its related
business plan have been approved, and it has been defined what specific resources are needed
to proceed, then the actual development takes place (Cp. section 3.2). It is now better possible
to specify tasks and responsibilities. Single problems and requirements can be broken down
and distributed among specialists. Compared to the early project stage, the need to improvise
and to continually redefine tasks becomes less critical. As Schulze & Hoegl (2006) point out,
the project team is now “under the gun” to solve technical problems, develop, and test proto-
types, while meeting goals regarding schedule, budget, output, and quality specifications.
Hence, the focus is now on efficient operations, and the transfer of coordinative information
will gain impact (Naveh 2005, Souder & Moenaert 1992, p. 488, 495-503). Since uncertainty
is expected to be lower, a mechanistic structure, e.g. a tight project management with frequent
milestones, budgetary controls, and clarified responsibilities, is expected to be the key driver
to team performance in the implementation stage (Duncan 1976, p. 172, Naveh 2005, Souder
& Moenaert 1992, p. 498, Tushman et al. 2004, Cp. section 3.4). Bureaucratic control will
also reduce resistance to innovation. The switch is necessary, because organic structures may
not create the necessary focus (Duncan 1976, p. 173, Troy et al. 2001, p. 97). Furthermore, it
is assumed that boundary management continues to play an important role during the late pro-
ject stage, because the new product has to be integrated into the firm’s ongoing operations
(Ancona & Caldwell 1992b, Weinkauf et al. 2005), and hence, the team’s dependency from
external sources inside the organization remains significant. As in the previous sections, each
antecedent will additionally be discussed in isolation to provide further (more specific) argu-
ments to underpin the hypothesis. Figure 5 displays the hypothesized relationships and addi-

tional control paths.
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Figure 5. Model I1I - Effects of Organizational Antecedents in the Late Project Stage.
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3.7.3.1 The Effects of Organic Structures and Mechanistic Structures on Team Effi-
ciency during the Late Project Stage

Decentralization - After the project has reached the implementation stage, a higher level of
authority and responsibility is required. While high levels of project leader power contributed
to the flexibility and innovativeness of the team during the initial stage, centralized structures,
i.e. higher levels of authority, facilitate the implementation by reducing resistance to change
and bargaining (Duncan 1976, p. 178, Souder & Moenaert 1992, p. 501). More centralized
decision-making structures provide unity of action, and facilitate control. Previous research
also shows that decentralized decision-making structures are not qualified for implementation
issues, because it is difficult to gather enough influence over the participants and set homoge-

nous priorities (Duncan 1976, p. 178, Marino 1982, p. 77).

Participative decision-making — A similar argumentation holds for participative decision-
making within the team. Since the team has gathered and exchanged the majority of relevant
information, and it has been agreed upon a certain course of action, participative decision-
making within the team is expected to become less critical. A clear authority of the project
leader will reduce negotiation and serves to assign specific responsibilities regarding tasks
and related goals (Duncan 1976, p. 178, Marino 1982, p. 77, Wilson 1966). Furthermore, it
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has to be considered that participative decision-making has a strong positive impact on crea-
tivity (Olson et al. 1995, p. 51, West 2002). However, a high level of innovative information
transfer during the development stage might even restart the creative processes and lead to the
identification of new product/ market/ technology combinations. Thereby, ongoing activities

may be impeded (Souder & Monaert 1992, p. 497).

Team Member Proximity - Recently, research on inter-organizational proximity has put for-
ward the concept of temporary geographical proximity (Knoben & Oerlemans 2006, p. 74).
This idea implies that proximity is only essential in certain phases of innovative collabora-
tions, such as during the generation of elementary and tacit knowledge, or during negotia-
tions, but not during others, such as the commercialization phase. Hence, in the development
stage a CFT does not need to be in constant proximity. Meetings, short visits and temporary
co-location may be sufficient (Knoben & Oerlemans 2006, p. 74). This notion is also sup-
ported by Souder & Moenaert (1992, p. 502) and Duncan (1976) who argue that intensive
cross-functional interactions are mainly required during the early stages of a project due to
high levels of ambiguity. In routine situations, coordination can be better achieved through
less rich media, such as rules, standard procedures, scheduled meetings, and telephone con-
ferences because ambiguity is low (Daft & Lengel 1986, p. 566). As the development tasks
can be better broken down in the development stage, they can also be better distributed among
specialists. The execution of a particular task can then benefit from specialized know-how and
from economies of scale. Hence, it appears to be more beneficial for the team members to
return to their functions, and guide and execute particular development tasks on behalf of
their team within their respective departments, or within other parts of the organization. Addi-
tionally, team members may be able to intensify boundary-spanning activities, which can fur-

ther facilitate the implementation and contribute to the efficiency of the team.

Central Budgets — In comparison to divisional funding, central budgets are typically charac-
terized by a relatively higher level of slack and a less rigid control style (Argyres & Silverman
2004, Birkinshaw & Fey 2000, Hoskisson et al. 1993). Slack fosters greater experimentation,
but also diminishing discipline over innovative projects. Although slack leads to the pursuit of
new projects, very few of these projects may actually translate into value added innovations,
because loose controls allow decision makers to make choices that correspond better with
their own preferences than with economic considerations (Child 1972, p. 11, Herold et al.
2006, Nohria & Gulati 1996, p. 1246). This notion is also in line with Birkinshaw & Fey
(2000, pp. 5, 9-10) who argue that divisional funding relates negatively to the effectiveness of

R&D activities due to its short term and commercial focus, but for the same reason, it is posi-
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tively related to the efficiency of R&D activities. Accordingly, it is here proposed that central

budgets will negatively affect efficiency during the development stage.

H14: Organic structures are negatively related to team efficiency. In particular: a)
Decentralization. b) Participative Decision-making. ¢) Team Member Proximity, and

d) Central Budgets are negatively related to team efficiency.

Formalization - Formalized procedures, such as planning, scheduling and reporting will pro-
vide concrete information on how the innovation will be implemented and define the roles of
the individuals involved. Rules, regulations, standards, and planning procedures are also ex-
pected to reduce conflict, and to overcome resistance to change in the entire organization
(Duncan 1976, p. 175). While a harmonious and informal climate fostered the exchange of
innovative information between the team members during the early project, it is now expected
that a reliance on rules and procedures will be the more effective framework for cross-
functional interactions (Souder & Moenaert 1992, p. 503). This is because programmed
means of co-ordination make greater contributions to organizational effectiveness, when un-
certainty is low. The higher the analyzability of the task, the more the team can rely on a
structured approach (Daft & Lengel 1986, Souder & Moenaert 1992, p. 500). Besides, Van-
develde & Van Dierdonck (2003, p. 1340) provide empirical support for this notion. They
find that formalized procedures, such as clear technical guidelines and standardized manufac-

turing rules, help to smooth the productions start-up and increase efficiency.

Steering Committees — As the transfer of coordinative information becomes more critical dur-
ing the development stage, the use of steering committees and periodical reviews is also ex-
pected to become a critical success factor. While early review sessions might have been less
effective due to missing data (Nihitila 1999, p. 69), and due to detrimental effects on team
creativity, the structured exchange of information about product tests, manufacturability prob-
lems, and planned procedures is now expected to contribute positively to the efficiency of the
team (Nihitila 1999, p. 73). According to Eisenhard & Tabrizi (1995, p. 93) milestones pro-
vide a sense of routine and order that serve as a counterpoint to more freewheeling activities
within the innovation process. Since review boards also move information from the project
team to other involved functions, it is expected that frequent milestones facilitate the co-
ordination of activities concerned with the development and the implementation of the prod-

uct.

Rewards — While formal control systems were not considered an appropriate management
instrument to influence the early behavior of the team, the use rewards now appears to be a
suitable mechanism. Uncertainty is expected to be lower, and the activities that are being con-
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trolled, are expected to be well understood. As more information regarding the required ef-
forts and expected outputs is available, it is now possible to establish a clear link between
efforts, performance and rewards (Sarin & Mahajan 2001, p. 46, Vroom 1964). Consistently,
Eisenhard & Tabrizi (1995, p. 91) suggest that rewards can have important effects on product
development speed, particularly when the development process is predictable. In such situa-
tions an explicit schedule can be created, and rewards can be tied to meeting this schedule.
Rewards will focus the attention of developers on the particular project at hand. This will in-
crease speed because those efforts that are not central to the task are constrained. In addition,
rewarding the developers for clear deadlines better synchronizes the energies and attention of

the team.**

HI15: Mechanistic structures are positively related to team efficiency. In particular:
a) Steering Committees b) Team Rewards, and c) Project Formalization, are posi-

tively related to team efficiency.

3.7.3.2 The Effects of Boundary Spanning on Team Efficiency and Overall Perform-
ance During the Late Project Stage

The study of Ancona & Caldwell (1992b, pp. 637-638) also provides good examples for the
late dependence of a cross-functional team from external sources. For instance, “coordinating
and negotiating”, which involves integrating work schedules. This may involve meetings with
manufacturing where details about production procedures are discussed and negotiated. An-
other activity is “filtering” which consists of taking information from outsiders and delivering
a smaller amount to the group. Filtering is done to buffer the team, or to absorb pressure by
keeping troubling information or political maneuvering from the team. In addition, “molding”
(a group’s attempt to influence the external environment to suit its agenda by shaping the be-
liefs and behaviors of outsiders) may continue to remain relevant. Again, the described activi-
ties indicate that boundary spanning is not only useful in facilitating the exchange of coordi-
native information, but it may also help the team to move forward at all (e.g. by obtaining
resources or by reducing resistance). Therefore, a positive and direct relationship between

boundary spanning activities and overall team performance is assumed.

Top Management Support - Various researchers point out, that a supportive top management

helps the team to surmount obstacles and implement ideas (Hitt et al. 1997, p. 147, Jasswalla

41t should be noted that the literature review indicates that a variety of additional factors such as project risk,

project length, and personality type might additionally influence the effectiveness of rewards. In addition,
rewards did not appear to be an essential driver of project performance (Cp. 2.2.3.5).
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& Sashittal 1998, p. 245, Sethi et al. 2001, Xie et al. 2003, p. 236). From this perspective
CFTs are dependent from top management support. Moreover, Duncan (1976, p. 184) under-
lines that top management support is especially necessary to institutionalize and support the

shift of structures.

Integration with functional departments - Previous research provides strong evidence that
boundary-spanning activities, i.e. the integration with functional departments, are positively
associated with budget and constraint adherence (Ancona & Caldwell 1992b, Keller 2001,
Millson & Wilemon 2002) and with the implementation into the firm’s ongoing operations.
For instance, Naveh (2005, p. 2795) reports on Toyota applying an increased level of bound-
ary spanning in the later innovation stages. Engineers work closely with the manufacturing
plants to ensure that all operational and quality issues are recognized, and requirements are
met. Hence, the integration with functional departments is expected to exert positive effects

on efficiency and overall team performance.

H16: Boundary Spanning activities are positively related to team efficiency. In par-
ticular: a) Top management support b) Integration with functional departments is

positively related to team efficiency.

H17: Boundary Spanning activities are positively related to overall performance. In
particular: a) Top management support b) Integration with functional departments is

positively related to overall performance.

3.7.3.3 Other Potential Antecedents (Control Paths)

To control for the effects of other variables that presumably affect the performance of a team
and to better identify the unique effects of the investigated antecedents, several control vari-
ables will be included.*® While functional diversity has been described as a critical element
for a team’s creativity during the early project stage, it has also been stated that functional
diversity increases the difficulty to agree on which alternative or method should be adopted
(Duncan 1976, p. 173, Troy et al. 2001, p. 97). Due to a greater potential for conflicts, it has
been suggested to de-emphasize diversity and fall back on less diverse and more homogenous
groups. The size of a team represents another potential influence. Team size might reflect the
resources used in a project (Jansen et al. 2006, p. 14). Firm size may also serve as a proxy for

the impact of a firm’s resources on the success of a newly developed product (Subin &

4 See Stock (2006, p. 591) for another example, where similar control variables are included, when team per-

formance is the dependent variable.
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Workman 2004, p. 123). Finally, the team member’s intrinsic motivation will be included

because it may affect team efficiency.
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4 Research Methodology and Results
4.1 Survey Development and Data Collection

A cross sectional survey design using a fully standardized questionnaire was applied to test
the hypothesis. The data was collected from key informants. Project managers were chosen as
respondents, since they are most knowledgeable about management practices, team perform-
ance, and product performance (Sethi et al. 2001, p. 79). The criteria for participation were
three. First, at least two internal functions had to be involved in the project. Second, the prod-
uct was intended for the open, competitive market. Third, the product had been introduced to
the market, or the project had been aborted, both within the past twelve months. These condi-
tions were needed to ensure cross-functionality, meaningful indicators and to reduce problems

associated with recall.*®

Before mailing the questionnaires, a two-staged pre-test was conducted. First, the question-
naire was pre-tested with three doctoral students, and the measures that were identified as
ambiguous or irrelevant were dropped, or modified. In the second stage, the draft was admin-
istered to 14 project managers and middle level executives working in R&D and innovation
management of two German-DAX-100 companies operating within various fields of ICT. In
telephone and face to face interviews, the managers pointed out items or instructions they
found repetitive, irrelevant, or confusing, and so contributed to the improvement of the ques-

tionnaire.

With the final questionnaire, the respondents had to assess the use of project management
mechanisms, boundary spanning activities, refer to organizational antecedents, and team and
product performance in the early and late stage of the project. The instructions provided in-
formation regarding the typical content of each stage: Examples of early stage activities in-
cluded idea generation, market research and technology assessments, feasibility checks, de-
sign and the development of a business plan. Late stage activities included the development of
prototypes, the actual development of the product, testing and market launch. To indicate a
reference point for the ending of the early stage, and respectively to indicate the beginning of
the development stage, the instructions specified that the early stage ends with the decision to
transform an idea or a concept into a marketable product, while the late stage ends typically

with the market launch.

To avoid problems associated with single-informant and common-method bias, the question

order was counterbalanced. Respondents had to assess the criterion variables (e.g. financial

4 See Appendix II for the questionnaire and the instructions.
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performance, quality, early and late efficiency, early and late creativity, early and late overall
performance) before they evaluated predictor variables (e.g. degree of centralization, top
management support, etc.). Furthermore, the survey allowed the respondents’ answers to be
anonymous, and the instructions to the questionnaire explicitly pointed out, that there were
“no right and no wrong answers” due to the scientific nature of the study. Podsakoff et al.
(2003, pp. 887-889) suggest that these procedures should reduce people’s evaluation appre-
hension, and make them less likely to edit their responses to be more socially desirable, leni-
ent, and/ or consistent with how the researcher wants them to respond. After closing the sur-
vey, Harman’s single-factor test was performed to detect a possible common method bias
(Podsakoff et al. 2003, p. 889). Multiple factors were found for each model, and the first fac-
tor of each model did not account for the majority of the variance, which gives less concern

about problems associated with common method bias (See Appendix III for the results).

The sample for this investigation covers mostly companies from the ICT-sector as well as
projects from other industries, e.g. logistics, automotive suppliers, home-appliances that in-
volve ICT.*” ICT-related innovations were chosen as the main research context for three rea-
sons. First, as competitive and technological dynamics for ICT-related products are intense,
the relevant companies are permanently innovating (Huizenga 2004, pp. 7-9). Second, in or-
der to ensure a successful development and launch, cross-functional project teams are a popu-
lar organizational approach for the development of ICT-related products (Huizenga 2004, p.
134). Third, the product development cycle as compared to other goods, e.g. cars, drugs, is
shorter. Since the research interest was to investigate the effects of organizational antecedents
in the early and late stages of an innovation project, it was necessary to survey project leaders
who were assigned to the project in both stages, and thus were able to assess the stage-
specific-intensities of the employed mechanisms and performance dimensions in a compara-
tive manner. Projects that are entirely managed by a single project leader are more likely to be
found for products with shorter development cycles. Therefore ICT-related products are con-

sidered to be an appropriate domain for this research.

The survey took place between July and September 2006. As it was conducted in German
language, the sample is restricted to companies operating in Austria, Germany, and Switzer-
land. Different sources were used for sampling. One sample was drawn from the members of
the German Association for Information Technology, Telecommunications and New Media
(BITKOM). After sorting out companies without an own product development function (e.g.

consultancies, wholesalers, retailers, etc.), the BITKOM-Sample resulted in 325 eligible com-

47 See section 4.2 for further details.
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panies (out of a population of 770 member companies). A second sample was drawn from the
list of exhibitors of the CeBIT Trade Fair 2006 in Hannover, Germany. CeBIT is the world’s
largest fair showcasing the latest digital IT and telecommunications solutions for home and
work environments. Again, after sorting out BITKOM-Members and companies without a
product development function, the CeBIT sample resulted in 182 qualified companies out of
270 exhibitors from German-speaking countries. The BITKOM and the CeBIT-Sample were

then merged. This resulted in an effective sample size of 507.

The companies were contacted via telephone to identify the head of R&D, or high and middle
level executives involved in product development and innovation management initiatives. The
identified persons then received a questionnaire and cover letter by mail. The cover letter ex-
plained the purpose of the study, asked to forward the documents to up to three project man-
agers of a recent product development initiative, and indicated that a management summary
plus a benchmark report would be made available to the respondents. A reminder was sent by
email to the companies who had not responded after three weeks. Out of the 82 responses
received, all responses were usable resulting in a response rate of 16%. This rate is acceptable

for a cross-national business survey (Jobber et al. 1985).

A third sample was drawn from a professional directory of business contacts (OpenBC). 252
potential candidates met the criteria described above after inspecting their profiles. The identi-
fied candidates were contacted by an email explaining the purpose of the study, the require-
ments, and were asked for participation. Out of those, 145 persons showed interest or were
qualified to take part, and subsequently received the cover letter, the questionnaire, and a re-
minder in case they had not responded after three weeks. Out of the 51 responses received,
again all responses were usable, resulting in a response rate of 35%. The overall average re-

sponse rate is 20%, representing a total of 133 projects.

Because the difference between the sample specific return rates is striking and could indicate
a possible sample-selection bias, t-tests were employed to compare the mean responses of
independent, dependent and company related variables (0: CeBIT/ BITKOM, 1: OpenBC).
Out of 36 tested variables, only four variables show significant differences (p<0.5) between
the groups: “project length of time early stage” (0: 4.75; 1: 7.39), “market launch vs. project
abortion” (0: 0.95; 1: 0.8), “participation late” (0: 0,19; 1: -0,22), “co-location early” (0: 0,19;
1: -0,20), (See Appendix V for the entire results).*® No dependent variable is affected by the
sample source. Since the test provides evidence that the vast majority of the variables is not

affected by the underlying sampling sources, one can conclude that the samples are not very

% Latent variables scores were standardized and based on a principal component analysis.
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different from each other and can be jointly analyzed. The reason for the different return rates
might be rooted in the targeting of the respondents in the samples. Potential respondents in the
BITKOM/ CeBIT sample were only identified, but not personally contacted, and asked if they
were interested in participating in the survey before they received the survey material. Within

the OpenBC sample, only interested candidates received the survey material.

Although all participants were explicitly invited in the cover letter to also refer to unsuccess-
ful or aborted projects, only 16 questionnaires (12%) referring to aborted projects were re-
turned. Accordingly, there is a chance of non-response bias. To assess the degree of non-
response bias, the procedure described in Swink (2000, p. 212) and Sethi (2000b, pp. 337)
was applied. The responses were divided into two categories; responses received before and
after reminder, and t-tests were performed using mean responses to dependent, independent
and company specific variables. These calculations were conducted under the assumption that

. 49
late respondents are more similar to non-respondents.

Significant differences are found only for independent variables. The four variables that show
different means (p<0.05) among early (0) and late respondents (1) were: “number of functions
involved” (0: 3.79; 1: 4.57), “top management support early” (0: -0.20; 1: 0.28), “decentrali-
zation late” (0: 0.11; 1:-0.27) and “rewards” (0: -0.19; 1: 0.43).*° The results show that late
respondents’ projects are more centralized in the late stage, more complex in terms of func-
tional diversity, that early top management support is stronger, and that rewards are used
more intensively throughout the entire course of the project. The more centralized decision
processes might also partially explain why this group of respondents answered later. Higher
level authorities may have been stronger involved in the decision whether to take part in this
survey. Since the majority of the variables is not different, and moreover no dependent vari-
ables are affected, it can be concluded that non-response bias does not appear to be a major

issue.

4.2 Sample Description

The participating companies mostly belong to the ICT-Sector’' (81%), followed by Automo-
tive (6%), Logistics and Transport; including Aviation and Shipping (6%), and Electro-

4 See Appendix IV for the entire results.

% Latent variables scores are standardized and based on a principal component analysis.

! Within the ICT-industry various subgroups can be found. Subgroups represented in the sample are: “Elec-

tronic Computer”, “Computer Communications Equipment”, “Computer Storage Devices”, “Household Au-
dio and Video Equipment”, “Semiconductors and related Devices” and “Telephone Communications”.
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Mechanics (2%). The remaining 5% constitute of various industries, such as Media and Enter-
tainment, Photographic Equipment, Household Appliances, and Medical Engineering. Table 3
gives further details about the participating companies. The sample contains a wide range of

firm sizes, as indicated by number of employees, number of employees in R&D, and sales.

Table 3. Profile of the Participating Companies

Sales Number of Number of
(€EMillion) Employees Employees in R&D

Mean € 6085 25150 1266
Minimum € 0.2 3 0
Maximum € 75000 500 000 20 000
Standard Deviation € 13388 81302 3481
Percentiles

25 € 18 210 12

50 € 581 2500 63

75 € 5714 24 000 400

The average degree of innovation across projects was 3.75 out of 5 (Std. dev. 0.8). A five

point Likert-scale with the anchors “1: low/ incremental” and “5: high/ radical” was used.*

Figure 6. Project Distribution According to the Degree of Innovation.
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Figure 6 displays the distribution of the projects with respect to their degree of innovation. It
shows that the majority of the projects range between medium innovative and radical. Table 4

and Table 5 report on project specific information like project length in months for the early

2 The degree of innovation is determined by two items. Participants had to assess the degree of newness of the

new product for the company and for the market (Cp. 4.3).
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and late stage, size of budget, number of team-members (fulltime), and functions represented
in the projects. The sample comprises a wide range of project lengths, functions involved, and
budget sizes. R&D and IT, followed by Marketing/ Product Management and Delivery/ Op-
erations/ Production, showed the highest means with respect to the amount of team members
represented in the projects. The high amount of IT team members is not surprising since 81%

of the projects took place in the ICT-sector.

Table 4. Project Characteristics

Project Number of Number of Project Project
Budget Team Members ~ Functions _Length _Length
(€Million) (fulltime) Involved in months in months
(Early Stage) (Late Stage)
Mean € 56 11.1 4 6 12
Minimum € 0 0 *1 0.25 1
Maximum € 2500 300 8 36 84
Standard Deviation € 339 31 1.7
Percentiles
25 € 0.13 2 3 3 6
50 € 0.67 5 4 4 10
75 € 3.35 12 5 6 15

*: 11 questionnaires from project teams that only consisted of members from a single department™

11 were questionnaires were received from project teams that only consisted of members from a single de-
partment. These projects were not excluded because they accounted only for 8.2% of the sample size. The
reason was to maintain the sample size (133 projects). Cross-functionality (i.e. the number of departments
involved) was additionally included as a covariate to consider varying levels of cross-functionality.
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Table 5. Project Characteristics (continued)

Members of Functions Involved . Percentiles

(Full Time & Part Time) Mean  Min Max SD Iy P 75
Marketing / Product Mgt. 3.1 0 90 11 1 1 2
Production/ Deliv./ Operations 32 0 130 12 0 1 2
IT 6.3 0 180 21 0 1 3
Sales 12 0 40 4 0 0 1
R&D 6.6 0 72.5 12 0 2 6
Finance / Controlling 0.5 0 5 1 0 0 1
Bus. Develop./ Innovation Mgt. 1.5 0 72.5 6 0 0.5 1

4.3 Measures

For most of the constructs the measures are derived from existing scales. Only a few con-
structs, e.g. top management support and steering committees, are newly developed by means
of field interviews with R&D project managers. Participants were asked to indicate the extent
to which they agree to the different statements. For all indicators, except stated differently, a

five point Likert-scale with the anchors “strongly disagree” and “strongly agree” was used.

4.3.1 Performance Measures

Product quality is measured as the degree to which the product met quality control standards
laid out for it by the organization, to which quality problems occurred, and how the product’s
quality is assessed in comparison to the product quality of competitors. The scale consists of
three items and leans on the constructs developed by Hoegl et al. (2004) and Sarin & Mahajan
(2001).

Financial performance is assessed as the extent to which the developed product met or will
meet the objectives regarding sales and profitability. A third item measures the overall finan-
cial success of the product. The scales are derived from the constructs of new product success/
performance by Subin & Workman (2004) and Atuahene-Gima et al. (2005), and adapted to
the context of this study.

Team efficiency consists of three items, which refer to the degree to which the team met its
deadlines, stayed within the budget and to which the team operated in a cost efficient manner.

The construct relies on measures developed by Sarin & Mahajan (2001).
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A 4-item measure asked respondents to indicate the creativity of the team. Team creativity
refers to the extent of the production of new, unique, and outcome oriented ideas by the team

members. The items are adopted from Tierney et al. (1999) and adapted to the team context.

Degree of innovation is operationalized as the extent to which the product is new to the firm
and new to the customers. The new scale consists of two items. Project managers had to rate
the degree of newness of the product to the firm using a 5-point Likert-type scale where (1)
represented a low and (5) a high degree of newness. The degree of newness to the market was
assessed by a five point scale, where (1) represented an incremental and (5) a radical innova-

tion.

Overall performance of the team measures the extent to which the project manager rated the
team as successful and was satisfied with the team performance relative to the results
achieved in the particular stage of the project. The scale consists of two items and partially

relies on Hoegl & Gemuenden’s (2001) construct of team performance.

4.3.2 Organizational Antecedents

(De-) centralization is defined as the extent to which decision-making power is concentrated
within instances other than the project manager or the team members. A two-item measure
asked respondents to indicate the degree of decision-making and empowerment that could be
undertaken, without referring to upper management levels or other escalation instances. The

measures lean on the work of Ayers et al. (2001).

Central budget refers to the source of the budget for the project. A dichotomous variable indi-
cates if the budget is provided by a central or by an operational function. This measure was

newly developed.

Project formalization refers to the emphasis on detailed guidelines and on a structured ap-
proach within the particular project stage. The scale consists of two items measuring the de-
gree of guidelines employed when planning the particular project stage and the degree of
structuring during the execution. Moenaert et al.’s (1994) formalization construct served as a

sample for the development of this scale.

Three items provide measures for team member participative decision-making. The construct
captures the extent to which team members take part in, and have influence over project re-
lated decisions. The measures are derived from DeDreu & West (2001) and Sethi et al.
(2001), and are adapted to the context of this study.
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Proximity of team members consists of two items, measuring the degree to which team mem-
bers are accessible without much effort and if it is unproblematic to call for spontaneous face-

to-face meetings. The construct relies on items developed by Hoegl & Proserpio (2004).

Team rewards (overall) measures the extent to which team members’ participation in the pro-
ject is fixed in target agreements, and/ or to the extent to which team members are rewarded
for their participation in the project. A single item was used to measure this construct. The

measure was newly developed.

The use of steering committees is measured by two indicators; (1) the degree of relevance of
this mechanism for steering the project, and (2) the number of reviews per month. “Steering
Committees” is defined as a formative construct. The literature does not provide an elaborate
pool of indicators, and interviews with practitioners indicate, that both frequency and rele-
vance are necessary to capture the involvement of this mechanism in a project. The number of
meetings does not fully reveal if steering committees are applied to actively influence the pro-
ject, or if it is rather employed as a passive information tool. On the other hand, the number of
meetings indicates the general attention towards the project and the information flows to and
between board members. Therefore, an assessment of both relevance and frequency based on

a formative construct was considered adequate.

Top management support is defined as the degree to which the top management is engaged in
the success of the particular project, as the extent to which resources are provided for cross-
functional teamwork, as degree to which the top management is informed and provides feed-

back about the project. Four items assess this newly developed construct.

Integration with functional departments measures the degree of teamwork between the project
team and the functional departments involved in the NPD-process. Three items measure the
amount of cooperation, the quality of coordination, and the information exchange between the
team and internal functional departments. The items of this construct are derived from the

studies of Millson & Wilemon (2002) and Hoegl et al. (2004).

4.3.3 Control Variables

Team size refers to the number of fulltime-team-members involved in the project. The size of
a team might have an impact on the relations between team members. Large team sizes make
it more difficult for the team members to interact with each other (Hoegl & Proserpio, 2004).
Besides, team size can serve as an indicator of the resources used in the project (Jansen et al.
20006).
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Firm size is measured as the natural logarithm of the total employees of the participating
company. The inclusion of firm size as a covariate can serve as a proxy for the impact of a

firm’s resources on the success of a newly developed product (Subin & Workman 2004).

Functional diversity is measured as the number of functions represented in the new product
development project. Diversity may affect creativity and efficiency, depending on the particu-

lar stage (Duncan 1976, Jansen et al. 2006).

Team intrinsic motivation refers to the extent, to which the team members recognize their
project as an interesting challenge, to which the team members immerse themselves in the
project, and to the level of interest showed for the project. Griffiths-Hemans & Grover’s
(2006) construct of intrinsic motivation served as a sample for this scale. The items were

modified to fit to the team context.

As the majority of the participating companies operates within the ICT-Sector, or produces
ICT-related products, a similar market environment for all projects is assumed. Therefore, no
measures of competitive intensity or industry dynamics are added. All constructs applied and

the corresponding items are displayed in Table 6, Table 7, and Table 8.
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4.4 Choice of PLS as Research Method

The structural models were tested by using the partial least square technique (PLS). For this
purpose the software SmartPLS V.2.0.M3 was used. Recently PLS path-modeling has become
a popular alternative to covariance based structural equation modeling. Some recent examples
are the studies of Eom et al. (2006), Sosik et al. (2002), Vazquez-Carrasco & Foxall (2006),
and White et al. (2003).

Like covariance based structural equation modeling (SEM), PLS allows the empirical assess-
ment of a structural model together with its measurement model. The measurement model
links each construct with a selection of indicators while the structural model represents a net-
work of causal relationships between the constructs (Keil et al. 2000, p. 309, Wold 1982).
PLS estimates the measurement model within the context of the structural model by estimat-
ing the loadings of indicators on the constructs and the estimation of causal relationships
among the constructs in an iterative manner (Fornell 1982, Keil et al. 2000, p. 309). The path
coefficients measuring the causal relationships between latent variables are standardized re-
gression coefficients (Henseler 2005, p. 73, Scholderer & Balderjahn 2006, p. 88). The factor
loadings of the indicators, which are used to evaluate the quality of the measurement model,
are interpretable within the context of a principal component analysis (Bookstein 1986,
Scholderer & Balderjahn 2006, p. 90, Sosik et al. 2002, p. 221, Wold 1985). By estimating
individual item loadings in the context of a specified structural model rather than in isolation,
PLS enables the researcher to avoid inconsistent and biased estimations for the parameters
(White et al. 2003, p. 71). Because PLS considers all path coefficients simultaneously, it also
allows the analysis of direct, indirect, and spurious relationships (White et al. 2003, p. 71).

While covariance-based SEM-modeling involves parameter estimation procedures, which
seek to reproduce the observed covariance matrix of the indicators as closely as possible,
PLS-modeling has as its primary objective the minimization of error (or consistently, the
maximization of variance explained) in all endogenous constructs. PLS seeks to reproduce the
empirical data matrix (Fassot 2006, p. 26, Scholderer & Balderjahn 2006, p. 92).The extent to
which a PLS model accomplishes this aim can be determined by examining the R? values for

the endogenous constructs (Hulland 1999, p. 202).

Various researchers describe PLS as suitable to the investigation of complex relationships,
such as causal-predictive analysis in situations where low theoretical information is available
(Chin & Newsted 1999, p. 336, Fornell et al. 1990, Fornell & Bookstein 1982, Joreskog &
Wold 1982, Webster 2006). PLS is applicable for the purpose of confirming theoretical rela-
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tionships, as well as for the development of propositions for further testing (Chin & Newsted

1999, Fassott 2006, p. 29, Webster 2006).

There are several reasons for choosing the PLS-modeling-technique, and not covariance based
SEM within the context of this study. One reason is that PLS does not make assumptions
about the underlying data distribution when estimating the model parameters, whereas covari-
ance-based structural modeling approaches like LISREL or AMOS require multivariate nor-
mality (Joereskog & Soerborn 1993, Wold 1985). To find out whether the data was normally
distributed, Kolmogorov-Smirnov tests were performed. The test results suggest that the dis-
tribution of the constructs, except for “team creativity late” differs significantly from a normal
distribution (See Appendix VI for the entire results). Therefore, covariance-based approaches
are not considered appropriate for testing the hypothesis of the conceptual models. A second
reason is that PLS qualifies for the investigation of both formative and reflective constructs
(Tenenhaus et al. 2005). A third reason is that a PLS-analysis is appropriate when sample
sizes are small (Tenenhaus et al. 2005, p. 160, White et al. 2003, p. 71). Although the recom-
mended minimum sample size requirements for an application of covariance based SEM vary,
they are generally considered to be higher as compared to PLS. Two popular rules of thumb
for covariance based SEM are n>200 or n>5*q; where q is the number of parameters to be
estimated, and n is the sample size (Bentler & Chou 1987, Backhaus et al. 2000). Sample size
requirements become even elevated (n>300) when the data is not normally distributed
(Schermelleh-Engel et al. 2003, pp. 27, 49-50).>* These requirements are not met for the sam-
ple size for this investigation (133 returned questionnaires). With respect to PLS, Chin &
Newsted (1999) recommend -as a general rule of thumb- that the minimum sample size of a
PLS-path model should be ten times the maximum number of paths aiming at any construct in
the model (including the paths of formative indicators). Bahli & Biiyiikkurt (2005, p. 104)

even consider the fivefold amount of observations as sufficient.

The recommendation regarding minimum sample size according to Chin & Newsted (1999) is
met for Model 1. A ratio of 17.5 observations per path for the construct with the maximum
number of paths aiming at is observed. For the more complex models II (III), this ratio results
in 5.1 (5.4) observations per path (including covariates). Since the purpose of this study is to
investigate a comprehensive and representative mixture of organizational antecedents on team

performance, an a priori reduction of the models in order to fit sample size requirements ac-

3 Moreover, Schermelleh-Engel et al. (2003), pp. 27, 49-50, underline that the required minimum sample size
for covariance-based structural modeling cannot be generalized, because it is always model specific, de-
pending on parameters such as the estimation method, degrees of freedom and distributional characteristics

of the data. See also Boomsma/Hoogland (2001).
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cording to Chin & Newsted (1999) would have alienated the original research aim. On the
other hand, one has to be aware that an insufficient sample size might result in imprecise es-
timates. For this reason, the original (full) models were first estimated, and then re-estimated
by only considering significant paths. By applying this heuristic, it was possible to estimate
the reduced models in accordance with the sample size recommendation given by Chin &
Newsted (1999). For model II (reduced) the ratio of observations is 12.5 and for model 3 (re-
duced) the ratio is 15. Subsequently, the path coefficients of the full and the reduced models
were compared, and it was checked whether there are great variations in the estimates to de-

tect potential imprecise estimates.

The analysis shows that the path estimates of the reduced models are similar to the estimates
of the full models. Therefore, it can be concluded that sample size does not substantially in-
fluence the quality of the full model estimates. Details on the outcome of this procedure are

reported in the sections 4.7.2 and 4.8.2, where the results of model II and I1I are addressed.
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4.5 General Steps in the Assessment of PLS-models

A PLS model is usually interpreted in two stages: (1) The assessment of the reliability and the
validity of the measurement model and (2) the assessment of the structural model. This ap-
proach makes sure that the researcher has reliable and valid measures of the constructs before
conclusions about the nature of the construct relationships are drawn (Carmines & Zeller

1979, Hulland 1999, p. 198).

4.5.1 Assessment of Validity and Reliability of the Measurement Model

The adequacy of a reflective measurement model is assessed by evaluating, (1) the reliability
of single items, (2) the convergent validity (also referred to as internal consistency) between
items that are expected to measure the same construct, and (3) the discriminant validity be-

tween constructs (Hulland 1999, p. 198, White et al. 2003, p. 71).%

For the assessment of individual item reliability the loadings (or simple correlations) of the
measures on their corresponding constructs are inspected. A rule of thumb recommends ac-
cepting items with loadings of at least 0.7. This implies that there is more shared variance
between the construct and its measure than error variance, or stated differently, it indicates
that more than 50% of the variance in the item (i.e. the square of the loading) is due to the
construct (Hulland 1999, p. 198). However, a reliability score of at least 0.5 might be accept-
able if other items related to the construct have higher reliability scores (Chin 1998, Keil et al.
2000, p. 310). In practice, single loadings between 0.5 and 0.7 can be particularly found when
new items or newly developed scales are employed (Hulland 1999, p. 198).

Convergent validity (also referred to as internal consistency) measures the degree of associa-
tion between items pertaining to the same construct. If items belong to the domain of one con-
struct they are assumed to have an equal amount of common core. Consequently responses to
those items should be highly inter-correlated (Berghman 2006, p. 212, Churchill 1979). Con-
vergent validity assures relevant and appropriate measures, and the unidimensionality of a
construct (Benamati & Lederer 2000, p. 350, Hulland 1999, p. 199). Researchers using PLS
generally report Cronbach’s alpha and/ or the Composite Reliability measure developed by
Fornell & Larcker (1981) as measures for convergent validity (Fornell & Larcker 1981, p. 45,
Hulland 1999, p. 199). Fornell & Larcker (1981) argue that the composite reliability measure

> A measure is reliable to the extent that independent but comparable attempts to capture the same attribute or

construct agree. A measure is valid on the condition that the indicators or the construct accurately measures
what they are supposed to measure (Berghman 2006, p. 205).
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is superior to Cronbach’s alpha since it is estimated within the context of the causal model
(Cp. also Hulland 1999, p. 199). Moreover, Cronbach’s alpha a priori presumes that the indi-
cators of a construct contribute equally (i.e. the loadings are set to unity). Therefore, Eom et
al. (2006, p. 223) consider Cronbach’s alpha as a lower bound of convergent validity. Never-
theless, the minimum requirements for both measures are similar. Convergent validity is con-
sidered acceptable when the values of both measures exceed the threshold of 0.6 recom-

mended by Bagozzi & Yi (1988), or respectively 0.7 as suggested by Nunnally (1978).

A third measure, AVE (average variance extracted), is recommended by Fornell & Larcker
(1981). AVE measures the amount of variance captured by the construct, relative to the
amount of variance due to measurement error. If AVE shows values less than 0.5, this means
that the variance due to measurement error exceeds the variance captured by the construct,
making the validity of the indicators and the validity of the entire construct questionable. For

this reason, AVE should exceed values greater than 0.5 (Fornell & Larcker 1981, p. 46).

Discriminant validity represents the extent to which measures of a specific construct differ
from measures of other constructs. A criterion for discriminant validity is that a construct
should share more variance with its indicators than it shares with other constructs in a given
model (Hulland et al. 1999). To assure discriminant validity, Fornell & Larcker (1981, p. 46)
suggest that the average variance shared (AVE) between a construct and its measures should
be greater than the variance shared (i.e. the squared correlation) between the construct and
other constructs (Cp. also Hulland 1999, pp. 199-200). Discriminant validity implies that the
constructs can be adequately discriminated and that it is appropriate to view them as separate

theoretical entities.

The procedures described above are only related to reflective constructs where indicators are
supposed to be correlated. For formative constructs where the latent variable is rather seen as
an effect than a cause, the indicators are supposed to be independent. This is because they are
considered different causes influencing the construct (Hulland 1999). In this case individual
indicator weights pertaining to the same construct can be either positive or negative.*® Conse-
quently, discussions about the reliability and the validity of the indicators are not relevant
(Hulland 1999, p. 202). In the absence of classical measures, which are used to assess reflec-
tive constructs, the use of formative constructs requires the researcher to employ strong argu-

ments for the selection of formative indicators. A failure to include all relevant dimensions of

¢ Formative indicator weights are standardized regression weights with the latent variable as independent

variable. They can be interpreted as the relative importance of the indicators in the formation of the con-
struct (Berghman 2006, p. 226).
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the construct will lead to an incomplete measurement, and thus the entire scope of the forma-

tive construct cannot be captured (Berghman 2006, p. 143, Hulland 1999, p. 201).

In contrast to the assessment procedure for reflective specifications, formative indicators with
non-significant or low weights need not/ should not be eliminated. First, since the estimation
of formative construct values in PLS is based on a standard OLS-regression, the inclusion of
non-significant indicators does not bias the estimates of significant indicators. Second, as each
formative indicator represents a unique dimension of the construct, the exclusion of indicators
will alter the content and meaning of the formative construct (Berghman 2006, p. 228, Ros-
siter 2002, p. 315, Williams et al. 2003, p. 908). An exception to this rule can be made if high
levels of multicollinearity between formative indicators are present. In case of high multicol-
linearity, some formative indicators may be redundant because they might capture an identical
dimension of the construct. Since indicator weights are determined by a multiple regression,
precise indicator weights cannot be obtained under high levels of multicollinearity due to in-
flated standard errors of the B-coefficients (Berghman 2006, p. 154). Removing these redun-
dant indicators will not lead to a substantial decrease in R?, and will give unbiased indicator

weights.

4.5.2 Evaluation of the Structural Relationships

To evaluate the specified structural model, the standardized B-coefficients and t-values along
with the R2, and occasionally the Stone-Geyser Q? for predictive relevance for each endoge-
nous construct are reported (Eom et al. 2006, Sosik et al. 2002, Vazquez-Carrasco & Foxall

2006, White et al. 2003).

The standardized B-coefficients are a measure of the strength of a relationship between the
independent and the dependent variable while holding constant the effects of the remaining
independent variables. R? represents the squared multiple correlation coefficient, showing the
proportion of variance on a dependent variable explained by all variables jointly (Allison
1999, Berghman 2006, p. 229). Because PLS makes no distributional assumptions, parametric
methods (e.g. confidence intervals) are not appropriate. Therefore the non-parametric boot-
strap-resampling technique (i.e. sampling with replacement) is used to ascertain the signifi-
cance of the parameter estimates. T-values are computed on a basis of 500 bootstrapping

I'U.l’lS.57

7 On the basis of 500 bootstrap runs the critical levels for t-values are as follows (one tailed t-test): 'p<0,10

(£ 1,283); *p<0,05 (t> 1,648); **p<0,01, (t> 2,334), ***p<0,001 (t> 3,107).
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The predictive relevance of a PLS model can additionally be evaluated by inspecting the Q-
values for the endogenous model constructs. Q> measures how well the manifest variables (i.e.
the indicators) of an endogenous construct are reproduced by the model. The measure is esti-
mated using a blindfolding procedure that omits a part of the data for a particular block of
indicators during parameter estimation. The omitted data points are then predicted by using
the estimated parameters of the constructs that are antecedents of the investigated blindfolded
(endogenous) construct. The procedure is repeated until every data point has been omitted and
estimated. A Q*value >0 implies that the model has predictive relevance (Chin 1998, Eom et

al. 2006, pp. 226-227, Tenenhaus et al. 2005, p. 174-176).

In the following sections, the described procedures to assess and analyze PLS-Models (As-
sessment of Validity and Reliability, Evaluation of the structural relationships) will be applied

on the conceptual models I, II, and III.
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4.6 The Phase-specific Effects of Creativity and Efficiency (Model I)

Only projects that resulted in a market introduction are considered for the PLS-analysis of this
model. The reason for the exclusion of aborted projects (n: 16) is that effects on financial per-
formance and product quality are estimated. Hence, for aborted projects this information is

not available.

4.6.1 Assessments of Validity and Reliability of the Measurement Variables

As presented in Table 9, in the majority of the cases the factor loadings exceed the recom-
mended threshold of 0.7. Three cases (CreatQ1P2, CreatQ2P2, QualQ2) show loadings be-
tween 0.5 and 0.7. These values are acceptable because other items related to the same con-
structs have reliability scores exceeding the 0.7 thresholds. With one exception all loadings
are significant at p<0.001 (t>3.107). One item (CreatQ2P2) is significant at p<0.01 (t>2.334).

Therefore, the overall reliability of the items is considered acceptable.

Table 9. Model I - Indicator Reliability and Convergent Validity

Construct / Indicator le::xc(;ﬁ:g T Values AVE CR‘;:;*;)‘:IS::; C'g‘;;;;h’s
Creativity early 0.61 0.86 0.79
CreatQ1P1 0.71 6.18

CreatQ2P1 0.78 11.26

CreatQ3P1 0.75 7.84

CreatQ4P1 0.86 22.73

Creativity late 0.54 0.82 0.74
CreatQ1P2 0.67 3.75

CreatQ2P2 0.56 2.79

CreatQ3P2 0.81 5.70

CreatQ4P2 0.85 9.43

Efficiency early 0.69 0.87 0.77
Efficiency Q1P1 0.80 7.07

Efficiency Q2P1 0.85 12.85

Efficiency Q3P1 0.84 11.72

Efficiency late 0.70 0.87 0.78
Efficiency Q1P2 0.87 20.99

Efficiency Q2P2 0.83 16.11

Efficiency Q3P2 0.80 13.35

Financial Performance 0.75 0.90 0.84
FinSuccess Q1 0.89 11.75

FinSuccess Q2 0.89 14.84

FinSuccess Q3 0.81 9.21

Degree of Innovation 0.73 0.85 0.63
InnovQl1 0.87 13.99

InnovQ2 0.84 13.65
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Table 10. Model I - Indicator Reliability and Convergent Validity (continued)

Construct / Indicator le)ilc;;):g T Values AVE gz;:;l;;:ls:ttye Cr‘:;g:;h’s
Overall Performance early 0.85 0.92 0.83
Overall Perf Q1P1 0.91 18.28

Overall Perf Q2P1 0.94 67.61

Overall Performance late 0.87 0.93 0.85
Overall Perf Q1P2 0.92 38.61

Overall Perf Q2P2 0.95 87.76

Product Quality 0.53 0.77 0.56
QualQl 0.77 8.66

QualLQ2 0.65 3.96

QualQ3inv 0.76 7.34

The values of Cronbach’s alpha, composite reliability, and AVE for the constructs are dis-
played in Table 10 and Table 10. All constructs show acceptable levels with respect to com-
posite reliability and AVE. For two constructs (degree of innovation, product quality), Cron-
bach’s alpha results in values of 0.63, and 0.56. These values are acceptable since the other

two criteria demonstrate adequate levels of convergent validity.™®

Table 11. Model I - Correlations among Constructs and Discriminant Validity

Construct 1 2 3 4 5 6 7 8 9
1. Efficiency late 0.84
2. Efficiency early 0.40 0.83

3. Degree of Innovation 021 -0.16 086

4. Creativity late 008 007 039 073
5. Overall Performance
early

6. Product Quality

0.24 0.55 0.18 0.15 0.92

0.36 024  0.01 0.02 0.45 0.73

7. Financial Success 004 013 012 024 028 030 087

8. Creativity early 017 001 053 059 029 007 006 078
9. Overall Performance
late

Note: The principal diagonal elements correspond to the square root of the average variance extracted of each
construct. The other figures correspond to the correlations between constructs.

0.56 034 004 023 0.56 0.48 0.18 0.03 0.93

As shown in Table 11, the square root of the average variance extracted is greater than all

corresponding correlations. Additionally, an examination of the cross-loadings confirms that

% Additionally, an exploratory principal component analysis using the Kaiser-criterion was performed on each

construct. For all constructs, the analysis resulted in a one-factor solution, thereby again confirming the
unidimensionality of the constructs.
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no item loads higher on another construct than it does on its associated construct. On the basis

of these results, it can be concluded that there is an adequate level of discriminant validity.

4.6.2 Analysis and Results

Due to the directional nature of the hypothesized relationships and in line with other research-
ers (Atuahene-Gima 2005, Keil et al. 2000, Sethi 2000b), one-tailed t-tests are used in order
to assess the significance levels. The entire results the structural model represented by B-
coefficients, t-values and corresponding significance levels are displayed in Table 12 and in

Figure 7.

Table 12. Model I - Results of the Structural Model

Control Paths____From To cocticeneT-Value
Hla Creativity early Degree of Innovation 0.463 3.189%**
Hlb Creativity late Degree of Innovation 0.114 0.919
H2a Degree of Innovation Overall Performance early 0.278 2.697***
H2b Degree of Innovation Overall Performance late 0.059 0.609
H2c Degree of Innovation Efficiency late -0.209 1.775*
H3a Efficiency early Overall Performance early 0.592 5.996%**
H3b Efficiency late Overall Performance late 0.469 4.566%***
H4a Overall Performance early ~ Financial Success 0.242 1.315°
H4b Overall Performance late Financial Success -0.060 0.325
H5a Overall Performance early Product Quality 0.279 1.855%
HS5b Overall Performance late Product Quality 0.331 2.304*
H6 Product Quality Financial Success 0.224 1.434

Control Overall Performance early Overall Performance late 0.436 4.363***
Control Degree of Innovation Efficiency early -0.162 1.029
Control ~ Degree of Innovation Financial Success -0.159 1.059
Control Degree of Innovation Product Quality -0.058 0.506

Notes: One tailed t-test for the hypothesis. Significance levels: 'p<0.10 t: 1.283, *p<0.05 t: 1.648, **p<0,01 t:
2.334, ***p<0.001 t: 3.107.

Hla-b are supported. The results indicate that the degree of innovation is positively affected
by early creativity (.463, t: 3.189***) while no significant relationship between late creativity
and degree of innovation is found (.114, t: 0.919). Consistent with hypothesis H2a, the degree
of innovation positively affects early overall performance (.278, t: 2.697**). No negative rela-
tionship is found for the degree of innovation and late overall performance (.059, t: 0.609),
lending no support to H2b. H2c states that the degree of innovation exerts a negative influ-
ence on efficiency in late stages. This hypothesis is supported (-.209, t: 1.775%*). With respect

to H3a-b, early efficiency is positively related to early overall performance (.592, t:
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5.996***) and also late efficiency is positively associated with late overall performance

(.469, t: 4.566***), thereby supporting H3a-b.

The adjusted R? related to the endogenous constructs attest explanatory relevance to the
model. The adjusted R? for the constructs were as follows: Degree of innovation: .290, effi-
ciency late: .044, overall performance early: .374, and overall performance late: .509.

Figure 7. Model I — Structural Model.
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Within the additional analysis, H4a-b is partially supported. While early overall performance
has a (weak) positive and significant effect on financial success (.242, t: 1.315%), no signifi-
cant association is found for late overall performance and financial success (.059, t: 0.325).%.
The B-coefficients between overall performance early (late) and product quality are both posi-
tive and significant (early: .279, t: 1.855%, late: .331, t: 2.304*). This finding does not lend
support to H5a, but to H5b. Comparing the size of the path coefficients indicates that product
quality is slightly stronger affected by overall performance late. As stated in H6, product qual-
ity positively influences financial success (.224, t: 1.434"). Although the significance level is
low, H6 is supported. The adjusted R? for the constructs were as follows: Product quality

.286, financial success .144.

% It has to be noted that in some bootstrapping-runs the t-value for the B-coefficient between overall perform-

ance early and financial success displayed values slightly underneath the p> .10 level. This issue was still
existent, when the bootstrapping runs were increased from 500 to 2000, indicating a borderline value.
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The Q? estimates from the blindfolding procedure are displayed in Table 13. As seen in the
table, using different omission distances of 3, 7, 11 and 19 produced Q*>0 for the vast major-
ity of the constructs, indicating that the estimates are stable and predictive. With one excep-
tion (financial success) and only for the case, when omission distance = 7 was used, the model

lacks predictive power as indicated by a Q*<0.

Table 13. Model I - Blindfolding Results.

Q? (omission distances underneath)

Endogenous Constructs 3 7 11 19

Efficiency early 0.022 0.000 0.323 0.022
Efficiency late 0.035 0.007 0.027 0.030
Financial success 0.056 -0.036 0.115 0.108
Degree of innovation 0.180 0.158 0.215 0.208
Overall perf early 0.303 0.244 0.296 0.312
Overall perf late 0.421 0.376 0.433 0.439
Product quality 0.148 0.130 0.160 0.148
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4.7  The Effects of Organizational Antecedents in the Early Project Stage (Model II)

For the interpretation of the following model the same procedures are applied as described in
detail in the sections 4.5.1 and 4.5.2. First, the reliability and the validity of the measurement
model are assessed by evaluating the reliability of single items, convergent validity, and dis-
criminant validity. Second, the structural model is evaluated on the basis of path coefficients,
t-values, R? and Q2.

4.7.1 Measurement and Validation of Constructs

As shown in Table 14, all reflective indicators displayed factor loadings between 0.7 and
0.97, thereby suggesting adequate reliability of the measures. In addition, all loadings are sig-
nificant at p<0.001 (t-values > 3.107). Therefore, it can be concluded that the items show
adequate levels of individual reliability. Composite reliability for all reflective constructs ex-
ceeds the recommended cutoff value of 0.7. The scores range between 0.84 and 0.94. For pro-
ject formalization (0.64) and innovativeness (0.69), Cronbach’s alpha falls short of the sug-
gested cutoff limit (0.7). However, these values are acceptable, because they are close to the
recommended threshold. Moreover, AVE for all constructs exceed 0.5. Therefore, the con-
structs show adequate levels of convergent validity.** Details on all measures are displayed in

Table 14 and in Table 15.

8 Additionally, an exploratory principal component analysis using the Kaiser-criterion was performed on each

construct. For all constructs, the analysis resulted in a one-factor solution, thereby again confirming the
unidimensionality of the constructs.
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Table 14. Model II - Indicator Reliability and Convergent Validity.

Construct / Indicator L‘;i?;]%:/ T Value AVE f{g;?al::;]siltt; CmAI:I;;;h’S
Efficiency (early) 0.63 0.84 0.71
CostQ1P1 0.70 6.74

CostQ2P1 0.80 15.15

TimeQ1P1 0.83 16.92

Creativity (early) 0.63 0.87 0.80
CreatQ1P1 0.70 6.74

CreatQ2P1 0.84 18.54

CreatQ3P1 0.81 16.68

CreatQ4P1 0.82 16.78

Overall Performance (early) 0.83 0.91 0.81
OverallPerfQ1P1 0.94 51.53

OverallPerfQ2P1 0.88 14.53

Degree of Innovation 0.76 0.86 0.69
InnovQl1 0.85 19.21

InnovQ2 0.90 27.41

Decentralization (early) 0.87 0.93 0.85
DecentQ1P1 0.93 39.04

DecentQ2P1 0.93 35.21

Participation (early) 0.72 0.88 0.80
ParticipQ1P1 0.82 14.65

ParticipQ2P1 0.87 20.39

ParticipQ3P1 0.85 22.60

Proximity of team members (early) 0.86 0.92 0.84
ProxQ2P1 0.88 3.98

ProxQ3P1 0.97 4.60

Central Budget 1.00

Project Formalization (early) 0.73 0.85 0.64
FormalQ1P1 0.90 18.60

FormalQ2P1 0.81 9.25

Steering Committees (early) formative

SteerQ2P1 0.67 1.68

SteerQ1P1mon -0.57 1.01

Rewards 1.00

Integration with functional groups (early) 0.78 0.91 0.86
IntegratFuncGroupsQI1P1 0.91 33.12

Integrat FuncGroupsQ2P1 0.86 17.60

Integrat FuncGroupsQ3P1 0.87 17.11

Top Management Support (early) 0.64 0.87 0.82
TopMgtQ1P1 0.78 7.89

TopMgt2P1 0.79 6.46

TopMgt3P1 0.84 9.38

TopMgt4P1 0.78 6.96
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Table 15. Model II - Indicator Reliability and Convergent Validity (continued).

Composite Cronbach’s

Construct / Indicator Loadings T Value AVE Reliability Alpha
Covariates

Intrinsic Team Motivation 0.84 0.94 0.90
MotivaQl 0.92 31.22

MotivaQ2 0.92 34.98

MotivaQ3 0.91 27.13

Functional Diversity 1.00

No. of team members 1.00

Firm Size 1.00

Applying the procedure suggested by Fornell & Larcker (1981) to assess discriminant valid-
ity, it shows that the square root of the average variance extracted is greater than all corre-
sponding correlations of the particular construct with other latent variables (Table 16). More-
over, an examination of the cross-loadings confirms that no item loads higher on another con-
struct than it does on its associated construct. On the basis of these results, it can be concluded
that the reflective constructs display adequate levels of indicator reliability, composite reli-

ability, and discriminant validity.

With respect to the formative construct steering committees, the level of multicollinearity
between the two indicators was investigated. The variance inflation factor (VIF) does not in-
dicate a critical level of multicollinearity (VIF: 1.049). It is far below the recommended
threshold (VIF>10), suggested by Belsley et al. (1980). Although the weight of the item
“Steer Qlplmon” is not significant (-.57, t: 1.01), it is not removed because an exclusion al-

ters the meaning of the construct (Hulland 1999).
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4.7.2 Analysis and Results

H7, stating that the early use of organic structures is positively related with early team creativ-
ity, is partially supported. The relationship between decentralization and creativity is not sig-
nificant (.048, t: 0.374), thereby not supporting H7a. Next, a positive relationship between
participation in the early stage and creativity (.362, t: 2.445%%*) is found, supporting. H7b. H7c
assumes a positive effect of physical proximity on team creativity. No support is found for
this hypothesis (.158, t: 1.178). Finally, central budgets are found to have a positive effect on
creativity (.206, t: 1.564"), which gives support to H7d.

Within H8, which assumes that organic structures will foster early efficiency, only H8a re-
ceives empirical support. Decentralization displays a strong positive effect on early efficiency
(:310, t: 2.977**), while the associations between participation (.075, t: 0.481), team member
proximity (-.037, t: 0.235), central budgets (.150, t: 1.207), and team efficiency shows to be
non-significant. Thereby H8b, H8c, and H8d are not supported.

H9 states that the early use of mechanistic structures will be negatively related to team effi-
ciency during the early stage. Mixed results are obtained for this hypothesis. H9a, stating that
steering committees have a negative effect on efficiency, is supported (-.200, t: 1.4707). A non
significant association between rewards and team efficiency is found (-.082, t: 0.793), giving
no support to H9b. Contrary to what was assumed within H9¢, project formalization has a

positive impact on team efficiency (.244, t: 1.778%).

H10 assumes negative relationships between mechanistic structures and team creativity. Nei-
ther H10a assuming a negative effect of steering committees (-.073, t: 0.455), nor H10b stat-
ing that rewards will have a negative influence (.107, t: 0.969) is supported. However, H10c

was supported. Formalization was negatively associated with creativity (-.206, t: 0.969).

As far as the relationships between creativity and early boundary spanning activities, i.e. top
management support (.075, t: 0.599), and the integration with functional departments (-.075, t:
0.420) are concerned, HIIla-b are not supported. H/2a assuming a positive impact of top
management (.192, t: 1.418" on early efficiency, is supported, while such a relationship is not
observed for the integration with functional departments (.073, t: 0.532), consequently reject-
ing H12b. Finally, HI13a-b assuming positive relationships with early overall team perform-
ance are supported. H13a is related to the impact of top management support (.173, t: 1.399"),
while H13b is associated with the integration with functional departments (.140, t: 1306).

Figure 8 and Table 17 summarize the results of the structural model.

107



To investigate potential biases in the estimates due to the shortcoming in sample size (Cp.

section 4.4), the model was re-estimated leaving out non-significant predictors. Then the path

coefficients were compared. Apart from an insignificant association between integration with

functional groups and overall performance (.11, t: 1.209), the results of the “full model” are

confirmed.®' This implies that the shortfall in sample size does not lead to major biases in the

estimations. However, the relationship between overall performance and the integration with

functional departments should be viewed with caution.

Figure 8. Model II - Structural Model.
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For the paths aiming at creativity, the following estimated are received: central budget (.19, t: 1.940), par-
ticipation (.35, t: 3.253), project formalization (-.20, t: 1.566), covariates: firm size (.29, t: 2.882), intrinsic
motivation (.33, t: 3.145), no. of team members (-.19, t: 2.045). For the paths aiming at efficiency, the fol-
lowing estimates are received: decentralization (.33, t: 3.159), project formalization (.29, t: 2.814), steering
committees (-.20, t: 1.573), top management support (.23, t: 1.932). For the paths aiming at overall perform-
ance, the following estimates are received: efficiency (.0.37, t: 3.224), degree of innovation (.27, t: 2.382),
integration with functional groups (.11, t: .1.209), top management support (.18, t: 1.613). For the paths aim-
ing at degree of innovation, the following estimated are received: creativity (.53, t: 6.112), functional diver-
sity (-0.23, t: 2.450), no. of team members (.335, t: 3.145). Adj. R* efficiency (.353), creativity (.375), over-
all performance (.353) and innovativeness (.331).
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In a final step, the predictive relevance of the model was evaluated by inspecting the Q-
values for the endogenous constructs. As described above, Q* measures how well the manifest

variables (i.e. the indicators) of an endogenous construct are reproduced by the model.

Table 18. Model II - Blindfolding Results.

Q? (omission distances underneath)

Endogenous Constructs 3 7 11 19

Efficiency early -0.060 0.219 0.244 0.248
Creativity early 0.094 0.268 0.266 0.266
Degree of Innovation 0.175 0.252 0.203 0.261

Overall Perform. early 0.148 0.343 0.316 0.315

The estimates of the blindfolding procedure are displayed in Table 18. As shown, using dif-
ferent omission distances (od) produced Q? >0 for the vast majority of the constructs, indicat-
ing that the estimates are stable and predictive. Looking at the Q* (od: 3) for efficiency early,
the model lacks predictive power as indicated by Q*<0. However, as the omission distances 7,
11 and 19 result in Q*>0, it can be concluded that the estimated model shows good predictive

relevance.
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4.8 The Effects of Organizational Antecedents in the Late Project Stage (Model I11I)

For the interpretation of the following model the same procedures are applied as described in
detail in the sections 4.5.1 and 4.5.2. First, the reliability and the validity of the measurement
model are assessed by evaluating the reliability of single items, convergent validity and dis-
criminate validity. Second the structural model is evaluated on the basis of path coefficients,

t-values, R?, and Q2.

4.8.1 Measurement and Validation of Constructs

Looking at Table 19 and Table 20, the majority of the reflective indicators display factor load-
ings greater than 0.7. For three cases (MotivaQ1, TopMgtQ1P2, SteerQ2P2), the factor load-
ings result in values of 0.51, 0.64, and 0.59 respectively. However, these values are accept-
able because the loadings are greater than 0.5, and other items related to the same constructs
have reliability scores exceeding the 0.7 thresholds. The majority of the loadings are signifi-
cant at p<0.001 (t-value > 3.107). Four items (Particip Q1-3P2, ProxQ1P2) are significant at
p<0.01 (t-value > 2.334), one item (MotivaQ1) displays a significance level at p<0.05 (t-value
> 1.648), and one item (SteerQ2P2) is significant at p<0.10.

All values for the composite reliability measure of the constructs exceed the cutoff value of
0.7; ranging between 0.78 and 0.95. For “project formalization late” and “degree of innova-
tion”, Cronbach’s alpha is 0.68, and 0.67 respectively. These values are tolerable because they
are close to the recommended threshold (0.7). Therefore, the constructs show adequate levels

of convergent validity.*

2 Additionally, an exploratory principal component analysis using the Kaiser-criterion was performed on each

construct. For all constructs, the analysis results in a one-factor solution, thereby again confirming the
unidimensionality of the constructs.
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Table 19. Model III - Indicator Reliability and Convergent Validity

Constructs / Indicators L&?::;Lgt:/ T Value AVE ]CQZ;:;%:T::; Cr&‘:'}:;zh’s
Integration with functional groups (late) 0.70 0.87 0.79
IntegratFuncGroupsQ1P2 0.77 7.89

IntegratFuncGroupsQ2P2 0.89 26.23

IntegratFuncGroupsQ3P2 0.83 10.92
Decentralization (late) 0.80 0.89 0.79
DecentQ1P2 0.82 321

DecentQ2P2 0.97 6.33
Project Formalization (late) 0.76 0.86 0.68
FormalQ1P2 0.87 11.50

FormalQ2P2 0.87 9.67
Overall Performance (late) 0.90 0.95 0.89
OverallPerfQ1P2 0.94 45.74

Overall PerfQ2P2 0.96 84.26
Degree of Innovation 0.75 0.86 0.67
InnovQl 0.83 3.47

InnovQ2 0.90 4.03
Efficiency (late) 0.63 0.84 0.70
CostQ1P2 0.83 15.29

CostQ2P2 0.77 7.36

TimeQ1P2 0.78 11.04

Steering Committees (late) formative

SteerQ2P2 0.59 1.58

Steer Q1P2mon 0.94 3.37

Participation (late) 0.64 0.84 0.72
ParticipQ1P2 0.84 2.88

ParticipQ2P2 0.77 2.74

ParticipQ3P2 0.78 2.69

Proximity of team members (late) 0.75 0.86 0.81
ProxQ1P2 0.71 2.78

ProxQ2P2 1.00 3.61

Top Management Support (late) 0.69 0.90 0.85
TopMgtQ1P2 0.64 4.84

TopMgtQ2P2 0.81 13.96

TopMgtQ3P2 0.91 31.79

TopMgtQ4P2 0.93 48.23

Central Budget 1.00

Rewards 1.00
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Table 20. Model III - Indicator Reliability and Convergent Validity

Composite  Cronbach’s

Constructs / Indicators Loadings T Value AVE Reliability Alpha
Covariates

Overall Performance (early) 0.82 0.90 0.80
OverallPerfQ1P1 0.86 4.64

OverallPerfQ2P1 0.95 8.42

Intrinsic Team Motivation 0.56 0.78 0.90
MotivaQl 0.51 2.03

MotivaQ2 0.85 3.66

MotivaQ3 0.90 3.71

Functional Diversity 1.00

No. Of Team Members (LN) 1.00

Firm Size 1.00

When applying Fornell & Larckers’ (1981) method to evaluate discriminant validity, it shows
that the square root of the average variance extracted is greater than all related correlations of
the particular construct with other latent variables (Table 21). An inspection of the cross-
loadings confirms that no item loads higher on another construct than it does on its associated
construct. On the basis of these results, it can be concluded that the reflective constructs of
model III display adequate levels of indicator reliability, composite reliability, and discrimi-

nant validity.

With respect to the construct “steering committees”, which is specified as formative, the level
of multicollinearity between the two indicators was investigated. The variance inflation factor
(VIF) does not indicate a critical level of multicollinearity between the two indicators (VIF:
2.130). It is far below the recommended threshold (VIF > 10), as suggested by Belsley et al.
(1980).
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4.8.2 Analysis and Results

Hl14a-d states that the late use of organic infrastructures is negatively related to team effi-
ciency. The results of the structural model are mixed. No significant effects are found for de-
centralization (.020, t: 0.163), lending no support to H/4a. Contrary to what was assumed in
HI4b, late participation is positively associated with late efficiency (.210, t: 1.333"), while the
impact of team member proximity remains insignificant (.065, t: 0.478), lending no support to
Hl4c. H14d is supported. Central budgets are negatively related to late efficiency (-.325, t:
2.705%%).

Regarding the relationship between mechanistic structures and late efficiency, which is as-
sumed to be positive, a positive and significant impact for steering committees (.0209, t:
1.340") and for formalization (.170, t: 1.320") is found, lending support to H/5a and HI5c.
With respect to H15b, no positive and significant relationship is detected for rewards and late

efficiency (.0.048, t: 0.355). Therefore, this hypothesis is not supported.

As far as early boundary spanning activities are concerned, H16a-b are not supported. Neither
top management (.133, t: 1.082), nor the integration with functional departments shows to be
positively associated with late team efficiency. On the other hand, H17a-b are supported. Top
Management (.231, t: 2.239**), and the integration with functional departments (.212, t:
1.842%) contributes positively to overall team performance late. Table 22 and Figure 9 sum-

marize the results of the structural model.
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Table 22. Model III - Path Coefficients and T-values.

Overall Performance

Predictor / Covariate Efficiency late late

Std. Path Std. Path

coefficient T Value coefficient T Value
Efficiency late 0.303  3.081**
Degree of Innovation -0.012  0.084 -0.191  1.791*
Decentralization late 0.020  0.163
Participation late 0.210 1.333
Team Member Proximity late 0.065 0.478
Central Budget -0.325  2.705**
Rewards 0.048  0.355
Project Formalization late 0.170 1.3207
Steering Committees late 0209  1.340
Integration with functional groups late 0.117  0.839 0.212 1.842%*
Top Management Support late 0.133  1.082 0231  2.239%*
Covariates
Intrinsic Motivation <0230 1.394
Overall Performance early 0.109  0.712 0.207 1.689*
Functional Diversity 0.062  0.485 -0.080  0.733
No. of team members -0.069  0.548 0.132 1.521°
Firm Size 0.078  0.520 0.073  0.772
Adjusted R* 311 .396

Notes: One tailed t-test for the hypothesis. Significance levels: 'p<0.10 t: 1.283, *p<0.05 t: 1.648, **p<0.01 t:
2.334, ***p<0.001 t: 3.107.

To investigate potential biases in the estimates due to the shortcoming in sample size, non-
significant predictors were excluded and the model was re-estimated in the reduced form.*
Two variations are observed. The association between degree of innovation and overall per-
formance (-.11, t: 1.258) is found to be not significant anymore, although the directional im-
pact remains negative and is close to the p<.10 threshold. In addition, the negative association
between intrinsic motivation (covariate) and efficiency (-.058; t: 0.485) results in a non-

significant relationship. The vast majority of the results of the full model are confirmed by

For the paths aiming at efficiency the following estimated are received: central budget (-.21, t: 2.090), par-

ticipation late (.27, t: 2.194), project formalization (.22, t: 2.525), steering committees (.29, t: 2.970), co-
variates: intrinsic motivation (-.058, t: 0.485), For the paths aiming at overall performance the following es-
timated are received: efficiency (.34, t: 4.027), degree of innovation (-.11, t: 1.258), integration with func-
tional groups (.22, t: 2.511), top management support (.23, t: 2.595), covariates: no. of team members (.14,
t: 1.806), overall performance early (.25, t: 2.854). Adj. R efficiency (.233), overall performance (.478).
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applying this procedure, indicating that the shortfall in sample size does not lead to major

biases in the estimations.

Figure 9. Model III — Structural model.
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Ultimately, the predictive relevance of the model is evaluated by inspecting the Q*-values for
the endogenous model constructs. As described above, Q? measures how well the manifest

variables (i.e. the indicators) of an endogenous construct are reproduced by the model.

Table 23. Model I1I - Blindfolding Results.

Q? (omission distances underneath)

Endogenous Constructs 3 7 11 19
Efficiency late 0.182 -0.049  -0.068 0.204
Overall Perform. late 0.285 0.224 0.204 0.359

The estimates from the blindfolding procedure are displayed in Table 23. Using different
omission distances of 3, 7, 11 and 19 produces mixed results for team efficiency late. For the
omission distances 7 and 11, Q? is negative, while it shows positive values for the omission
distances 3 and 19. To clarify these results, two additional blindfolding procedures with the
omission distances 5 (13) were performed, resulting in Q? of 0.220 (0.108), which gives less
concern about a lack of predictive relevance. However, the results should be viewed with cau-
tion. Looking at the positive Q? for overall performance late, the estimated model shows good

predictive relevance.
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4.9

Summary of the Results

Within the course of this investigation 17 Hypothesis were tested. Table 24 displays a sum-

mary of the results. The next section will refer to the main findings, before the theoretical and

managerial implications along with the limitations of this study are discussed.

Table 24. Summary of the Tested Hypothesis and Results (Model I, II, I1I).

Hypothesis Result®
Model I — The Phase-specific Effects of Creativity and Efficiency
Team Creativity, Degree of Innovation and Overall Team Performance
Hila ;fiélzre is a positive relationship between early team creativity and the degree of innova- Supported
Hib Thgre is no significant relationship between late team creativity and the degree of inno- Supported
vation.
Hoa There is a positive relationship between the degree of innovation and early team per- Supported
formance.
Hab There is a negative relationship between the degree of innovation and late team per- No support
formance.
Hoe "Fhere is a negative relationship between the degree of innovation and late team effi- Supported
ciency.
Team Efficiency and Overall Team Performance
H3a Thgre is a positive rglatlonshlp between team efficiency and overall team performance Supported
during the early project stage.
H3b Thgre isa pOSltlve.l‘elathnShlp between team efficiency and overall team performance Supported
during the late project stage.
Additional Analysis: Overall Team Performance and Product Performance
Héa Overall team performance during the early stage has a positive impact on the financial Supported
success of the product.
H4b Overall team performance during the late stage has a positive impact on the financial No support
success of the product.
H5a  Overall team performance during the early stage has no impact on product quality. No Support (+)
H5b  Overall team performance during the late stage has a positive impact on product quality. Supported
H6  Product quality has a positive impact on the financial success of the product. Supported
Model II: Effects of Organizational Antecedents in the Early Project Stage
Organic Structures and Creativity
H7a  Decentralization is positively related to team creativity. No Support
H7b  Participative decision-making is positively related to team creativity Supported
H7¢  Team member proximity is positively related to team creativity No Support
H7d  Central budgets are positively related to team creativity. Supported

64
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Table 25. Summary of the Tested Hypothesis and Results (Model I, II, III) (continued).

Hypothesis Result®

Organic Structures and Efficiency

H8a  Decentralization is positively related to team efficiency. Supported

H8b  Participative decision-making is positively related to team efficiency. No Support
H8c Team member proximity is positively related to team efficiency. No Support
H8d Central budgets are positively related to team efficiency. No Support

Mechanistic Structures and Efficiency

H9a  Steering committees are negatively related to team efficiency. Supported
H9b  Team rewards are negatively related to team efficiency. No Support
H9¢  Project formalization is negatively related to team efficiency. No Support (+)

Mechanistic Structures and Creativity

H10a Steering committees are negatively related to team creativity. No support
H10b Team rewards are negatively related to team creativity. No support
H10c Project formalization is negatively related to team creativity. Supported

Boundary Spanning Activities

Hlla Top management support is positively related to team creativity. No Support
H11b Integration with functional departments is positively related to team creativity. No Support
H12a Top management support is positively related to team efficiency. Supported
HI12b Integration with functional departments is positively related to team efficiency. No Support
H13a Top management support is positively related to overall performance. Supported
H13b Integration with functional departments is positively related to overall performance Supported

Model III: Effects of Organizational Antecedents in the Late Project Stage

Organic Structures and Efficiency

Hl4a Decentralization is negatively related to team efficiency. No Support
H14b Participative decision-making is negatively related to team efficiency. No Support (+)
Hl4c Team member proximity is negatively related to team efficiency. No Support
H14d Central budgets are negatively related to team efficiency. Supported

Mechanistic Structures and Efficiency

Hl15a Steering committees are positively related to team efficiency Supported
H15b Team rewards are positively related to team efficiency. No Support
H15¢c Project formalization is positively related to team efficiency. Supported

Boundary Spanning Activities

Hl16a Top management support is positively related to team efficiency. No Support
H16b Integration with functional departments is positively related to team efficiency. No Support
H17a Top management support is positively related to overall performance. Supported
H17b Integration with functional departments is positively related to overall performance. Supported

% Unsupported hypothesis with parenthesis (+/ -) indicate significant but reversed relationships.
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4.9.1 Model I - The Phase-specific Effects of Creativity and Efficiency.

Model I is related to research question I (Cp. section 3.6), which asks: “To what degrees are
creativity and efficiency related to the performance of cross-functional teams in the early and
in the late stages of a NPD-project?” It was investigated, whether there is empirical evidence
that a cross-functional team’s creativity is primarily relevant during the early project stages
(H1, H2), and whether a cross-functional team’s efficiency is relevant both during the early

and late stages of a project (H3), (Cp. section 3.3).

Finding: Creativity is only relevant at the outset of a project. Efficiency is relevant

throughout the entire project. (HI1, H3)

The empirical results confirm that the degree of innovation is influenced by early creativity
but not by late creativity. This finding supports the theoretical notion that creativity is particu-
larly relevant during the early stage of an innovation project where ideas are generated and
innovative information is exchanged among team members (Souder & Moenaert 1992). It
also has implications for the selection of appropriate organizational infrastructures to promote
creative behavior at the outset of a project. Furthermore, the analysis confirms that team effi-
ciency is positively associated with team performance in both the early and late stage of a
project (Cp. section 3.3, Souder & Moenaert 1992, p. 497). However, one has to bear in mind
that the results of Model II and III are suggesting that early and late efficiency are to a great
extent driven or impeded by different organizational infrastructures and project management

mechanisms.

Finding: The higher the degree of innovation, the poorer the performance during the late

project stage. (H2)

While the generation of an innovative concept, represented by a high degree of innovation, is
found to be positively associated with early team performance, a negative association between
the degree of innovation and late efficiency is detected. This result implies that it becomes
more difficult for a team, or even for the entire organization, to efficiently perform the devel-
opment stage when the innovativeness of the new product concept is high. Practical reasons
for this observation may be rooted in low levels of expertise, premature production processes,
insufficient planning, resistance to change, and the employment of an inappropriate project
management style or infrastructures during the late stage (Duncan 1976, Sethi 2000a, p. 4,

Vandevelde & Van Dierdonk 2003).

The degree of innovation is identified as an additional and important determinant that has to

be considered for the success of the development stage. The finding illustrates that the project
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team is not only required to think what the new product should be like, but also #Zow the new
product should be developed and integrated into the organization.®® The latter becomes more
important with increasing levels of innovativeness. In such cases it may be even worth to ex-
tend early project tasks by further efforts to reduce /later performance problems associated

with a high degree of innovation.®’

Finding: Early stage overall team performance has a positive impact on product quality
and financial performance, late stage overall team performance has a positive impact on

product quality (only). (H4, HS5, H6)

In an additional analysis, the relationship between early and late team performance and prod-
uct performance dimensions (product quality, financial performance) was investigated. A
non-significant relationship between early overall performance and product quality, and a
positive relationship between late performance and product quality was expected. The ration-
ale was that the expertise to solve concrete engineering and production problems plays an
important role during the development stage, but not during the concept phase (Naveh 2005,
Olson et al. 2001, Schulze & Hoegl 2006, cp. section 3.2). Contrary to what was assumed,
both early and late team performance are positively associated with product quality, with late
performance displaying a slightly stronger impact. A possible reason for the (unexpected)
positive effect of the early stage on product quality may be the existence of important “up-
front” decisions, which may determine the latitude and options to manage product quality
during the late project stage. Examples may be the choice of product/ production technology,
suppliers, and plant location. Moreover, financial performance is found to be associated with
early team performance, but not with late team performance.*® This surprising result suggests,
that it is only the early project stage that has a direct and positive impact on the financial suc-
cess of a product, while late team performance may only have an indirect (mediated) effect on
financial performance across product quality (Cp. Figure 7). During the early stage, impor-
tant strategic decisions are being made regarding target markets and competitive positioning.

Besides, the financial potential (sales and profit) of the new product initiative is estimated.

% Within this context, Souder & Moenaert (1992, p. 505) state: “Successful product innovation task groups

will have made a much more profound analysis of the development activities before the development activi-
ties have been started.”

7 Examples of such activities may be a well-elaborated implementation agenda or in-depth feasibility checks.

% In order to check this surprising result, an additional simple regression was performed using early and late

performance as predictors, and financial performance as the dependent variable. The results of the simple
regression confirm the PLS-estimates. There are no indications of multicollinearity (VIF: 1.433) or autocor-
relation (Durbin-Watson statistic: 1.587; critical values for two predictors with n: 70, a=0.01, d;: 1.43, d,:
1.49). Therefore, it can be concluded that the estimates were correct (See Appendix VII for details).

% A positive and significant relationship between product quality and financial performance is found. Since

late team performance is related to product quality, one can assume an indirect effect.
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The pivotal role of the early project stage for successful innovation has also been highlighted
by Moenaert & Souder (1992, p. 505). Early stage analysis and decisions are essential to the
project because they determine further actions and have consequences for all following steps.
Moreover, they are hardly reversible (“concept freeze”). This may also explain, why no direct
association between overall team performance late and financial performance is observed.
The development stage is “only” about translating an already elaborated concept into a prod-
uct. Hence, there may be no additional positive effects on financial performance that can be
attributed exclusively to the late project stage - apart from accomplishing and assuring the
required level of product quality. Therefore, the results suggest that each phase contributes
differently to a new product’s financial success. The early stage influences financial perform-
ance across its strategic relevance for the product and for the entire innovation process. In
contrast, the late stage is determined with putting the strategy into practice. It may influence

financial performance “only” indirectly across product quality.

In summary, the results of this model support the notion that early and late project perform-
ance are driven by different performance-facets, and that the two stages vary in their respon-
sibilities to generate successful innovations (Duncan 1976, Souder & Moenaert 1992). In the
early stage, team creativity and efficiency are identified as drivers to overall team perform-
ance. Therefore, teams require appropriate infrastructures to exchange innovative and coordi-
native information. The strategic importance of early stage performance is also underlined by
the additional analysis where significant and positive relationships with financial performance
and product quality are observed. In contrast, during the late stage, overall performance is
mainly driven by team efficiency. Team members are required to exchange coordinative in-
formation. The importance of late stage team performance is underlined by a positive associa-
tion with product quality. However, altogether the results suggest that the early stage has a

greater influence for innovation success than the late project stage.
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4.9.2 Model II/ III — The Phase-specific Effects of Organizational Antecedents

Research question 11 asks “What is the impact of organic and mechanistic structures during
the course of a project, and how are they related to a team’s creativity and efficiency?”.
Model II addresses this question for the early stage (H7-10), and Model III refers to the late
stage (H14-15). Research question III asks “What is the impact of boundary spanning activi-
ties during the course of a project, and how are they related to the creativity, efficiency and
overall performance of a team?” The effects of early and late boundary spanning activities
(integration with functional departments, top management support) are investigated through
Model I (H11-13) and Model 11T (H16-H17). Table 26 summarizes the findings regarding the

effects of organizational antecedents across project stages.

Table 26. Identified Effects of Organizational Antecedents Across Project Stages.

Organizational Antecedents Early Stage Late Stage

Organic Structures

Decentralized decision-making structures

Participative decision-making within the team

Central budget

Physical proximity

Mechanistic Structures

Rewards

Project formalization / structuring
Steering committees

Boundary Management

Integration with functional departments

Top management support

Efficiency (+)
Creativity (+)
Creativity (+)

No significant effects

No significant effects
Creativity (-), Efficiency (+)
Efficiency (-)

Overall Performance (+)

Overall Performance (+), Efficiency (+)

No significant effects
Efficiency (+)
Efficiency (-)

No significant effects

No significant effects
Efficiency (+)
Efficiency (+)

Overall Performance (+)

Overall Performance (+)
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Finding: Two out of four investigated organic structures (participative decision-making,
central budgets) foster early creativity, while creativity is either not (rewards, steering

committees) or negatively (formalization) affected by mechanistic structures (H7, H10)

Out of the four tested organic structures, participative decision-making and central budgets
are positively related to team creativity, and out of the three mechanistic structures, only for-
malization is negatively associated with team creativity. Rewards and steering committees do
not show any significant impacts with respect to creativity. The results indicate that some or-
ganic structures (participative decision-making, central budgets) foster innovative behavior,
while creativity is either not (rewards, steering committees) or negatively (formalization) af-
fected by mechanistic structures. Hence, there is some consistency with the presented theory
stating that creativity during the early stage is fostered by organic- and impeded by mechanis-

tic structures (Cp. sections 3.4 and 3.7.2.1).

Participative decision-making is expected to increase the involvement of all team members
and lead to an equal consideration of diverse know-how, backgrounds, and skills. Central
budgets may support creativity because they are assumed to stimulate a team’s eagerness to
experiment, and to try out new ways. When controlling for a variety potential antecedents, no
effects are found for decentralization and team member proximity. This indicates that initia-
tives to foster creativity should not rely on these organic antecedents since they are (rela-
tively) ineffective. The negative impact of formalization may be explained by its emphasis on
rules and controls, which in turn restrain team members from trying out new ways. Further-
more, when controlling for formalization, rewards and steering committees are not found to

harm creativity.”

Looking at the relative effectiveness of the identified antecedents to foster creativity, partici-
pative decision-making has the strongest positive influence, followed by intrinsic motivation
(covariate), firm size (covariate), and central budgets. With respect to the antecedents, which

impede creativity, the effect of formalization is slightly stronger than the negative effect of

" With respect to the covariates, intrinsic motivation is found to be positively related to team creativity. Being

excited by the work itself, and being attracted by the challenge of a problem has been highlighted as a key
motivational factor for the development of new solutions (Amabile 1988). Besides, firm size is positively as-
sociated with team creativity. Firm size is sometimes used as an indicator of a firm’s resource strength
(Jansen et al. 2006, p. 14). It may enable teams in larger companies to experiment to a greater extent than in
smaller firms. Moreover, large companies may be able to attract more creative individuals from the outset
since they may offer more opportunities to pursue innovative efforts. Team size is negatively related to crea-
tivity. Given the increase of potential links between team members as the team size is growing, larger team
sizes make it more difficult for the team members to interact with each other (Jansen et al. 2006, p. 14) and
hence, to jointly develop and agree on a new concept. Cross-functionality is not found to be significantly re-
lated to efficiency, creativity, and overall team performance. However it is negatively related to the degree
of innovation, supporting the notion that the potentially beneficial effects of cross-functional diversity might
be offset by task disagreements, reduced communication, and value conflicts (Ancona & Caldwell 1992b,
Gebert et al. 2006, Lovelace et al. 2001).
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team size (covariate). The standardized path coefficient of the most potent antecedent (formal-
ization) to impede creativity is lower than the least potent antecedent to foster creativity (cen-
tral budgets). This indicates that negative effects of formalization may be easily compensated

if for instance, central budgets and participative decision-making are simultaneously applied.

Finding: Out of four investigated organic structures, only decentralization has a positive
impact on early efficiency. The relationships between mechanistic structures and early ef-
ficiency are mixed. While formalization has a positive impact, steering committees are

found to obstruct early efficiency. The effect of rewards is non-significant. (H8, H9)

The presented theory stated that early efficiency would be impeded by mechanistic structures,
because these structures are assumed to be not effective under conditions of high uncertainty.
In contrast, organic structures were expected to function well when uncertainty is high and
therefore, foster efficiency during the early project stage (Cp. sections 3.4 and 3.7.2.1). The
empirical analysis yields that decentralization is the only organic antecedent fostering early
efficiency. However, the path coefficient is the greatest among all other significant antece-
dents of early efficiency. As far as the effects of mechanistic structures are concerned, the
results are mixed. As assumed, early steering committees are negatively related to early effi-
ciency, and, contrary to our assumptions, formalization has a positive effect on efficiency.
Hence, the empirical analysis hardly confirms the theoretical assumptions. The findings rather

suggest a selective strategy when using the investigated mechanisms to foster early efficiency.

As expected, decentralized decision-making authority may be beneficial for the early effi-
ciency of a team as it allows for the necessary flexibility within uncertain situations. For in-
stance, it allows the team to quickly overthrow concepts once new information is available.
When controlling for decentralization, the remaining organic structures do not affect effi-
ciency. Contrary to what was assumed, formalization is found to enhance early efficiency. It
was expected that project planning and clear task responsibilities are counterproductive due to
high levels of uncertainty during the initiation stage (Daft & Lengel 1986, Duncan 1976).
However, the findings support the paradoxical claim that planning is most critical when a
situation is not easy to plan (Devaux 1999, Lewis et al. 2002, p. 559). Yet, the negative asso-
ciation between formalization and early creativity should be taken into account when consid-
ering formalization as a mean to increase early team efficiency. Selecting the level of formal-
ization should be dependent on the desired degree of innovation. The negative effect of the
early use of steering committees indicates that this mechanism is not suited for the early stage.
Reasons for its early ineffectiveness may be lack of data (Nihitila 1999), or loss of flexibility

(Leenders & Wierenga, 2002). Looking at the relative effectiveness of the significant relation-
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ships, decentralization has the strongest positive impact, followed by formalization, and top
management support. The negative effect of steering committees is slightly stronger than the
positive effect of top management support, indicating that negative effects may be easily

compensated.

Altogether, the results show that not all organic structures are significantly related to early
creativity and efficiency, but those that are, display positive associations. With respect to
mechanistic structures, the results rather indicate that a selective strategy is recommended.
Steering committees exert negative effects on early efficiency. Formalization impedes creativ-
ity, but at the same time fosters efficiency. The fact that not all of the tested mechanisms dis-
play significant effects may be rooted in the large amount of dependent variables used for the

estimations. The strong statistical control represents a strength of this study.”"

Finding: Apart from top management’s positive effect on early efficiency, boundary-
spanning activities do not affect early team efficiency and creativity. However, top man-
agement support and the integration with functional teams have direct effects on early

overall team performance. (H11)

Top management support and the integration with functional teams have direct effects on
early overall performance’, and apart from top management’s positive effect on early effi-
ciency, boundary-spanning activities do not affect team efficiency and creativity. This finding
implies that the beneficial effects of boundary spanning activities may not be entirely cap-
tured by team internal performance dimensions such as efficiency and creativity. The results
rather indicate that boundary spanning activities increase performance by reducing resistance,
by preparing and clearing the way for the innovation to become accepted and integrated
within the organization, and thus, help the project to move forward at all (Ancona 1990, An-
cona & Caldwell 1992a, Ancona & Caldwell 1992b, Gladstein 1984). These benefits are not
captured by team efficiency and creativity, and may explain why only a direct effect was ob-
served. When compared with organic and mechanistic structures, the findings suggest that
boundary spanning has a different but an additional and equally relevant function to foster

team performance.

"' For the estimations, up two thirteen potential predictors were included to control for the effects of other

variables that presumably also affect the performance of a team. The high number of covariates serves to
better identify the unique effects of the investigated antecedents (Cp. sections 4.7 and 4.8)

" Note that the effect of the integration with functional departments was not significant anymore when the

reduced model was estimated. Therefore, this result should be viewed with caution.
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Finding: Out of three investigated mechanistic structures, formalization and steering
committees are found to be positively related to late team efficiency. The results for or-
ganic structures are mixed. While the use of central budgets appears to be detrimental to
team efficiency, participative decision-making displays a positive association with late ef-

ficiency. No effects are observed for decentralization and physical proximity. (H14-H15)

When comparing the effects of the early and late use of mechanistic structures, the effects
during the late stage are less ambiguous and mostly positive. Hence, the empirical findings
largely confirm the presented theory stating that mechanistic structures should be employed
during the late project stage because uncertainty is low (Cp. sections 3.4 and 3.7.2.1). In con-
trast, the results for the late use of organic structures are ambiguous and suggest a selective

strategy.

As assumed, project formalization and the revision of the project’s progress by means of
steering committees results in positive relationships with team efficiency. Since uncertainty is
presumably lower during the late project stage, it may now also be better possible to specify
tasks and responsibilities. Milestones provide a sense of routine and order (Eisenhard &
Tabrizi 1995, p. 93), and single problems and requirements can be broken down and distrib-
uted among specialists (Daft & Lengel 1986, Souder & Moenaert 1992, p. 500). While the
early use of central budgets is found to stimulate creativity, this mechanism exerts a negative
influence on team efficiency in the late stage. This observation may be rooted in the fact that
central budgets tend to be less detailed and specified in terms of the task, as well as less strict
in the revision of the project’s progress. Ultimately this can lead to problems not being identi-
fied as early as possible and result in costly delays. Another potential reason may be a less
well developed sense of responsibility for central budgets leading to greater spending than
actually necessary. Contrary to what was assumed, participative decision-making does not
exert a negative, but a positive influence on late team efficiency. This finding does not indi-
cate that participative decision-making is so complex and time-consuming that late efficiency
will suffer. Rather it can be assumed that participative decision-making leads to a proper con-
sideration of the team member’s know-how regarding operational aspects concerning the de-

velopment, and the launch of the product. This may ultimately enhance late team efficiency.”

3 With respect to the covariates, only intrinsic motivation displays a negative association with late team effi-

ciency. A high level of intrinsic motivation may be detrimental when the concept is being translated into a
product. It may result difficult for highly intrinsically motivated individuals to restrict their innovative think-
ing and ultimately lead to conflicts and a reduced commitment to the implementation after the “concept
freeze”. Contrary to Duncan’s (1976) assumption, the level of cross-functional diversity is not negatively re-
lated to late team efficiency and late overall performance. The results suggest that organizational antece-
dents play a greater role in fostering or impeding late team performance than cross-functionality.
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Finding: Boundary spanning (integration with functional groups and top management
support) is found to be directly and positively related to late overall team performance.

However, it is not found to be related to late team efficiency. (H16-H17)

Similar to the early project stage, late boundary spanning activities are found to be directly
related to overall team performance during the late stage, but not to late team efficiency.
Again, this supports the notion that the beneficial effects of boundary spanning activities may
not be entirely captured by team efficiency. This finding indicates that the true value of
boundary spanning may lie in preparing and clearing the way for the innovation to become
accepted and integrated within the organization (Ancona 1990, Ancona & Caldwell 1992a,
Ancona & Caldwell 1992b, Gladstein 1984). However, the results confirm the notion that
boundary spanning is equally relevant throughout the entire innovation process. CFTs appear
to face external dependencies in terms of information, protection, capital and implementation
support from external sources during the entire innovation process, making boundary span-

ning a permanent organizational requirement.
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5 Discussion
5.1 Theoretical Implications

In accordance with the propositions of other researchers (Gladstein 1984, p. 512, Guzzo &
Shea 1992, McDonough 2000), the results of this study confirm the critical role of organiza-
tional context to support the use of cross-functional teams for new product development.
CFTs are embedded in an organizational context, to which they strongly respond, interact
with, and are dependent from. They require certain organizational infrastructures, work condi-
tions and integration mechanisms in order to function well. Moreover, the effectiveness of
these infrastructures appears to dependent of the particular stage of the innovation process.
Cross-functionality alone does not guarantee successful innovation, as indicated by the non-

significant or negative effects across the early and the late project stage (Model 11, III).

It was confirmed that creativity is primarily relevant at the outset of a project and that effi-
ciency is relevant during both the early and late stage of a project (Cp. section 3.3, Souder &
Moenaert 1992, p. 497). As the new product concept and its characteristics are defined, there
is less need for creativity (Naveh 2005, p. 2794, West 2002, p. 358). Efficiency represents a
constant requirement throughout the entire innovation process. During the early stage, CFTs
have to deliver a creative and practicable concept within a given time span and with a given
amount of resources. Therefore, teams need to exchange innovative and coordinative informa-
tion. During the late stage, CFTs have to translate their concept into a marketable product.
This involves distributing coordinative information concerning tasks, time schedules, and
outputs expected (Souder & Moenaert 1992, p. 497). These findings have important implica-
tions for the selection of appropriate organizational infrastructures to promote creative behav-
ior at the outset of a project, and to promote efficiency throughout the entire project. For this
reason, the employment of a decompositional approach, i.e. an analysis of the success drivers
at the different stages of the innovation process represents a promising path for further in-

sights.

The analysis of the early stage reveals that not all organic structures are positively related to
early team performance (creativity and efficiency), but those that are, display positive associa-
tions.” With respect to mechanistic structures, the results rather indicate that a selective strat-

egy is recommended.” There is some consistency with the presented theory stating that early

™ Creativity is fostered by participative decision-making and central budgets. Early efficiency is fostered by

decentralization. Physical proximity displays no significant effects.

7 Creativity is either not (rewards, steering committees) or negatively (formalization) affected by mechanistic

structures. Early efficiency is hampered by steering committees, but fostered by formalization.
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creativity is fostered by organic- and impeded by mechanistic structures (Cp. sections 3.4 and
3.7.2.1). However, with respect to early efficiency, the results hardly confirm the theoretical
assumptions.”® Only one organic structure (decentralization) fosters early efficiency. More-
over the associations between mechanistic structures and early efficiency are mixed (formal-
ization (+), steering committees (-)). These findings rather suggest a selective and mixed strat-

egy to foster early efficiency.

For instance, a selective strategy appears to be appropriate for formalization, which has been
identified as a mechanism that simultaneously fosters efficiency and hampers creativity. Be-
cause of this tradeoft, it appears advisable for managers to make the degree of early formal-
ization dependent on the desired level of creativity for the project. If creativity is not central to
the concept phase (e.g. in cases of product refinements, upgrades), early formalization may be
a proper mechanism during the early stage, although it is actually a classic mechanistic struc-
ture. This example illustrates that strictly following the “either/ or” approach (Lewis et al.
2002) as suggested by Duncan (1976) may not always be a viable strategy for successful in-
novation projects. Managers may employ organic and mechanistic structures concurrently
during the early stage to foster flexibility and discipline, and make tradeoffs between compet-
ing demands. This requires the use of a more flexible and more complex approach to the or-

ganizational design of cross-functional new product development projects.

The analysis of the late project stage shows that two out of three tested mechanistic structures
are positively related to late efficiency.”” With respect to organic structures, the results are
mixed, and rather indicate that a selective strategy during the late stage is recommended.”
With respect to mechanistic structures, the empirical findings largely confirm the presented
theory stating that mechanistic structures should be employed during the late project stage
because they suit better to situations where uncertainty is low (Cp. section 3.4). However, for
the late use of organic structures, the results do not fully confirm the theoretical assump-
tions.” The identification of participative decision-making as a classic organic mechanism
fostering late efficiency illustrates again that a mix of the right mechanisms may sometimes
be more effective than strictly following an “either/ or” approach (Lewis et al. 2002). Effec-

tive managers may employ strong control (formalization, steering committees), while also

" The presented theory stated that early efficiency would be impeded by mechanistic structures, because these

structures are assumed to be not effective under conditions of high uncertainty. In contrast, organic struc-
tures were expected to foster efficiency when uncertainty is high (Cp. sections 3.4 and 3.7.2.1).

"7 Late efficiency is fostered by formalization and steering committees.

™ Late efficiency is fostered by participative decision-making and impeded by central budgets.

" The presented theory states that organic structures are not suited to the development stage, because they

admit too much ambiguity, and are not assumed to be effective under conditions of certainty (Cp. section
3.4).
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empowering team members to foster efficiency during the late project stage. This finding il-
lustrates again that a more flexible and more complex approach to the organizational design
of cross-functional new product development projects, where certain organic and mechanistic

structures are employed concurrently, may be more beneficial.

In addition, this study suggests that general judgments in favor of mechanistic structures to
foster efficiency should be reconsidered ( “Efficiency demands standardization, control, and
conformity to rules and procedures”, Naveh 2005, p. 2790, also cp. Olson et al. 1995, pp. 51,
59). The efficiency of a cross-functional team may be fostered by participative decision-
making and decentralization (organic structures). It may also be hampered by steering com-
mittees (mechanistic structure). Efficiency may rather depend on which specific mechanism is
applied and when. The relevance of a phase-specific and selective choice of organizational
designs is also underlined by the finding that some antecedents show different directional im-
pacts across project stages and across dimensions of team performance, i.e. efficiency and
creativity. While a central budget is found to stimulate early creativity, it exerts a negative
influence on team efficiency in the late project stage. Formalization positively affects early
efficiency, but hampers creativity. The early use of steering committees is negatively associ-
ated with efficiency, but during the late project stage, this relationship becomes positive.
These findings reveal the dynamism of organizational infrastructures and emphasize the need

to incorporate time in organizational design.

Moreover, this study suggests that boundary-spanning is a permanent organizational require-
ment for CFTs. Teams appear to face external dependencies in terms of information, protec-
tion, capital and implementation support from external sources during the entire innovation
process. The integration with functional departments and top management support are posi-
tively associated with overall team performance in both the early and the late project stage.
However, apart from top management’s association with early efficiency, no further signifi-
cant associations are found. This finding suggests that the beneficial effects of boundary
spanning may not be entirely captured by team internal performance dimensions such as effi-
ciency and creativity. Moreover, boundary spanning seems to affect performance in a differ-
ent manner than organic and mechanistic antecedents. It may rather increase performance by
preparing the way for the innovation to become integrated within the organization, and thus,
help the project team to move forward at all (Ancona 1990, Ancona & Caldwell 1992a, An-
cona & Caldwell 1992b, Gladstein 1984). Since boundary spanning appears to be a success
factor that functions in a different way, but nevertheless appears to be equally relevant, an

exclusive inside orientation of the team may not be sufficient to succeed.
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In sum, the findings of this study emphasize the need to incorporate time in organizational
design. The phase-specific use of organizational antecedents represents a crucial capability to
the successful management of cross-functional teams. Duncan’s (1976) and Souder & Moe-
naert’s (1976) theories have been partially confirmed. However, strictly following an “either/
or” approach (Lewis et al. 2002) may not always be the viable strategy. Instead the successful
management of cross-functional teams also appears to require “both/ and” approaches. Some
organic and mechanistic structures may coexist, even though others should be managed dy-
namically. CFTs may become more successful when adopting a dynamic blend of flexibility
and discipline while permanently interacting with external sources inside the organization.
Consistent with Lewis (2002 p. 562) and Quinn (1988, p. 90), it may be sometimes advisable
to break away from a preferred mode of thinking. This requires the use of a more flexible,
complicated, and sometimes even paradoxical repertoire of antecedents for successful innova-
tion. The ability to combine these antecedents and to incorporate time as a decision-making
parameter appears to be a crucial capability for the successful management of cross-functional

teams.

5.2 Managerial Implications

Several managerial implications can be derived from this study. The analysis of Model I
yielded that the higher the degree of innovation, the poorer the performance during the late
project stage. This finding implies that it becomes more difficult for a team to efficiently per-
form the late project stage when the innovativeness of the new product concept is high. Poten-
tial reasons may be low levels of expertise, premature production processes, insufficient plan-
ning, resistance to change and the employment of an inappropriate project management infra-
structure during the late stage (Duncan 1976, Sethi 2000a, p. 4, Vandevelde & Van Dierdonk
2003). This requires the team not only to think what the new product should be like, but also
how the new product should be developed and integrated into the organization. Therefore,
early project tasks may have to be extended by further efforts to reduce /ater performance
problems associated with a high degree of innovation. Examples of such activities may be a

well-elaborated implementation agenda or in-depth feasibility checks.

Furthermore, this study underlines the pivotal role of the early project stage. Early stage over-
all team performance is found to be positively associated with product quality and financial
performance, late stage overall team performance is positively associated with product quality
(only). Product quality may already be influenced in the early project stage. Therefore, project

managers have to bear in mind that early “upfront” decisions may already determine the lati-
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tude and options to manage product quality during the late project stage. Examples may be the
choice of product/ production technology, suppliers, and plant location. Moreover, the results
of this study show that financial performance is influenced by early overall team performance.
Early stage activities and decisions are essential to the project because they determine further
actions, have consequences for all following steps, and are hardly reversible. Since the devel-
opment stage is “only” about translating an already elaborated concept into a product, project
managers are advised not to underestimate the critical role of the early stage, and conse-

quently, not to overestimate the impact late project stage.

Some antecedents show different directional impacts across project stages and across effi-
ciency and creativity. This requires project managers to always reflect when and for which
purpose an organizational antecedent is applied and to manage those dynamically and flexi-
ble. For instance, central budgets stimulate early creativity but hamper late team efficiency.
This observation may be rooted in the fact that central budgets tend be less detailed in the
revision of a project’s progress, or that there exists a tendency to greater spending when a
budget is provided by a central source. To avoid these negative effects, the full or partial re-
sponsibility for the budget may be handed over to a decentral function after the early stage is
completed. Another example is formalization. Formalization positively affects early effi-
ciency but at the same time hampers creativity. This finding suggests to formalize only in
cases where creativity is not central to the concept phase (e.g. product refinements, upgrades).
Thereby, negative effects on creativity may be ruled out. Finally, the early use of steering
committees is negatively associated with efficiency, but during the late project stage, this rela-
tionship becomes positive. This result suggests that steering committees should only be used
when enough information is available. This mechanism appears not to be suited to situations

where uncertainty is high and where no concrete data is available.*

Finally, this study highlights boundary spanning as a permanent, i.e. non-phase-specific suc-
cess factor. Boundary management may increase performance by preparing the way for the
innovation to become integrated within the organization, and thus, help the project team to
move forward at all (Ancona 1990, Ancona & Caldwell 1992a, Ancona & Caldwell 1992b,
Gladstein 1984). As these potential benefits are not captured by team efficiency and creativ-
ity, boundary spanning appears to be a success factor that functions in a different way, but
nevertheless appears to be equally relevant as the previously mentioned success factors.
Therefore, decision makers are advised to simultaneously adopt an inward and outward orien-

tation.

8 Compare Table 26 for further details on all tested mechanisms.
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5.3 Future Research

This study raised a number of research questions. As the sample for this investigation consists
mainly of medium innovative and highly innovative projects, a promising path for future re-
search may be to examine the phase-specific effects of organizational antecedents for highly
innovative vs. non innovative projects. The phase-specific relevance of certain antecedents
may vary with the degree of innovation. For instance, it could be investigated whether the
early use of central budgets or early decentralized decision-making remains effective for
product refinements and upgrades. In addition, it would be interesting to incorporate the ac-
tual levels of initial and late uncertainty (technology, market, competition) in future studies.
With this information it could be investigated, which project management infrastructures re-
spond best to early and late uncertainty and if there are further differences. In addition, Dun-
can’s model (1976) assumes a lack of ideas during the initiation phase, and therefore suggests
to employ organic structures. This assumption should be critically validated. Investigations,
which study the amount and the quality of ideas which exist at the very outset of an innova-
tion project can evaluate whether this assumption is correct. This would also have implica-
tions for the amount of uncertainty assumed at the outset of an innovation project. Such stud-
ies may also investigate the influence of cross-functionality on the generation and evaluation
of ideas. Since this study was not able to identify the potential benefits of cross-functionality,
more research is needed to further clarify this important issue. A fruitful option may also be to
investigate the effects of cross-functionality on a more strategic level, i.e. to study the effects
of cross-functionality on the capability to simultaneously pursue market and technology ori-
entation, or similarly, to concurrently pursue competence exploitation and exploration. Fur-
thermore, the innovation process may be broken down into more than two stages when inves-
tigating phase-specific success drivers (opportunity identification, idea generation, concept
development, product design, testing, process design, and commercialization). This may al-
low for a more detailed identification of phase-specific success driver effects, and if applica-
ble, generate insights when and where cross-functionality may actually be beneficial. Finally,
some of the results resulting in not supported hypothesis should be validated by further stud-
ies. In the presence of other antecedents, physical proximity and team rewards did not show
any significant associations with early and late team performance. Thereby, future research
should also focus on the relative effectiveness of success factors. This will generate more in-
sights on how success factors can be ranked, and will ultimately result in clearer recommen-
dations for practitioners. In addition, it is referred to section 2.2.5, where other research gaps

are mentioned.
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5.4 Limitations

This study has several limitations. First, the sample, although diverse in the firms represented,
is relatively small. Replicating this study would assess the generalizability of the findings.
The small sample size is in part a consequence of the decision to include only projects for
which it was possible to obtain complete data, and by the decision to include several covari-
ates for which the availability of data was limited as well. However, no major biases due to

the small sample size were observed.®'

The use of a cross-sectional methodology to examine a dynamic process is another obvious
limitation, which also constrains the ability to infer the direction of causality. Likewise, ask-
ing project managers to provide retrospective evaluations introduces the possibility of infor-
mation losses and post-hoc justification of project success or failure (Olson et al. 2001, p.

269).%

Even though, early and late respondents were compared to detect a possible non-response bias
(survivorship bias) and there was no empirical evidence for such a bias, it cannot be com-
pletely ruled out that the sample for this investigation consists of rather successful projects.
Accordingly, there is a chance that the estimated success factors rather explain what distin-
guishes medium successful from very successful projects, but not what really distinguishes
between unsuccessful and successful projects. On the other hand, for this to be true, it must
also be true that unsuccessful projects react very differently to the identified success factors.

However, this precondition still remains to be demonstrated.

It should also be noted that for rewards, central budgets, functional diversity, intrinsic motiva-
tion, and number of team members, only non phase-specific data was available. However, an
additional analysis yields that the majority of the success factors are not applied in different
intensities across stages.®® This gives less concern about biased results for these antecedents.
Finally, the described project management activities and results rather apply to larger and
mature organizations. Transferring the results to smaller companies or start-ups should be

exercised with caution.

81 For further details, the reader is referred to the sections 4.6.2, 4.7.2, and 4.8.2.

8 However, we attempted to reduce the possibility of information losses by only allowing for participation if

the respective project had been completed within the last 12 months. In addition, in order to reduce biases
due to respondent’s implicit theories, the question order was counterbalanced. In summary, a cross-sectional
approach was considered beneficial because respondents were able to assess the stage-specific-intensities of
the employed mechanisms and performance dimensions in a comparative manner. Cp. Olson et al. (2001)
for another study that also measures dynamic aspects based on cross-sectional data.

8 See Appendix VIIL
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5.5 Conclusion

This paper tested a contingency model for the design of cross-functional new product devel-
opment projects by an analysis of the organizational success drivers at the early stage (idea
generation and conception) and the late stage (development and market launch) of the innova-
tion process. Using a sample of 133 new development projects, the influence of nine project
management instruments and organizational antecedents on a cross-functional team’s effi-
ciency, creativity, and overall performance in the early and late stages of the innovation proc-

ess was investigated.

The results show that cross-functionality alone does not guarantee successful innovation; in-
stead CFTs require certain organizational infrastructures in order to perform well. Although
there is some degree of consistency with the propositions of Duncan (1976) and Souder &
Moenaert (1992), the results also suggest applying a selective strategy when using certain
organic and mechanistic structures across the stages of innovation projects. The importance of
a phase-specific and selective choice of organizational design is also underlined by the find-
ing that some antecedents show differing directional impacts across stages and across effi-
ciency and creativity. Furthermore, boundary spanning activities are found to be positively
associated with team performance in both project stages, supporting the assumption that new
product development performance does not solely depend on intra-team factors, and that
boundary spanning represents a constant - non phase-specific - requirement for successful

innovation projects.

The use of organizational antecedents represents an essential competence to the successful
management of cross-functional teams. Even though certain antecedents should be managed
dynamically, strictly following “either/or” approaches may not always be a viable strategy.
Instead an effective management of cross-functional teams also requires “both/ and” ap-
proaches. Teams are advised to adopt both an inward and outward orientation, and the organ-
izational infrastructure should depend on the particular stage, while incorporating both formal
and informal elements. In view of the growing importance of new product development, an
effective management of cross-functional teams represents a valuable asset for maintaining

competitive advantage.
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I Boundary Management Activities, Organic and Mechanistic Struc-
tures within the Context of this Study

This section will briefly discuss the assignment of the antecedents to organic and mechanistic
structures (Burns & Stalker 1961)* and boundary management activities (Ancona & Caldwell
1992a, Weinkauf et al. 2005, p. 100). Organic structures are represented by decentralized de-
cision-making, participative-decision-making processes within the team, central budgets and
physical proximity. Mechanistic structures are represented by rewards, formalization and
steering committees. Boundary management activities are represented by top management

support and integration with functional departments.

Mechanistic Structures - An emphasis on formalization was originally attributed to mechanis-
tic designs by Burns & Stalker (1961). The literature review also indicates that rewards and
steering committees can be classified as instruments applied in mechanistic systems. Ayers et
al. (2001) and Bonner et al. (2002, p. 236) refer to rewards as “formal controls”, recognized as
essentially static processes, which are applied to well, understood activities. Rewards assume
predictability and constancy, and are imposed by higher authorities. Support for steering
committees (review boards) as a characteristic of mechanistic structures is found in the stud-
ies of Griffin & Hauser (1996), Eisenhard & Tabrizi (1995), Leenders & Wierenga (2002),
and Lewis et al. (2002). Fundamental to review boards is that this mechanism controls the
team’s behavior and its actions across project stages by setting predefined milestones, which
specify how the project should be completed (Eisenhardt 1989, p. 61, Griffin & Hauser 1996,
p- 210). When referring to review boards, Eisenhardt & Tabrizi (1995, p. 93) state: “Mile-
stones also provide as sense of order and routine that serves as a counterpoint to the more
freewheeling and even chaotic activities of iteration and testing.” In addition, Griffin & Hau-
ser (1996, p. 209), Leenders & Wierenga (2002, p. 308), and Lewis et al. (2002, p. 550)

explicitly refer to review boards as “formal processes”.

Organic Structures - Decentralized decision-making structures and participative decision-
making processes are originally defined as characteristics of organic systems by Burns &
Stalker (1961). The studies of Argyres & Silverman (2004), Birkinshaw & Fey (2000), and
Hoskisson et al. (1993) provide arguments, which qualify central budgets as a characteristic
of organic structures. Central budgets are typically characterized by a higher level of slack
and a less rigid control style, while divisional budgets are characterized by the opposite char-
acteristics. Furthermore, Argyres & Silverman (2003, p. 933) note that centralized governance

offers greater abilities to pursue non-specific research, while operational funding is rather

8 See 3.1 for a description of organic and mechanistic structures.
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characterized by a short term and commercial focus (Birkinshaw & Fey 2000, pp. 5, 9-10).
These characteristics qualify central budgets as a feature of organic systems. Physical prox-
imity is attributed to organic structures, since co-location does not promote functional isola-
tion, representing a substantial characteristic of mechanistic structures (Burns & Stalker
1961). Furthermore, the possibility of spontaneous and informal face-to-face interaction be-
comes facilitated (Hoegl & Proserpio 2004, p. 1156). This represents a second characteristic

elementary to organic structures (Cp. 3.1).

Boundary Management - Both top management and functional departments represent external
sources inside the organization. Various researchers have reported that the information and
resource exchange with these sources and their support has a significant impact on new prod-
uct development performance (Ancona & Caldwell 1992a, Gladstein 1984, Holland et al.
2000, p. 246, Weinkauf et al. 2005, p. 100).
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Questionnaire and Instructions

EATHOAISCME ”
URIVERSITAT ™ 1
N | Ingolstadt School of Management
"‘.‘ LEHRSTUHL FOR ABWL,

ABSATIWIRTSCHAFT UND MARKETING
EICHSTATT
INGOLSTART

Auf der Schanz 49. 85049 Ingolstadt, Tel: +439 B41 837 - 1979 oder 1976, Fax: +49 841 537 - 2876

Wissenschaftliche Studie:
Management von
interdisziplindaren / cross-funktionalen
(Neu-) Produktentwicklungsprojekten

Sehr geehrte Damen und Herren,

vielen Dank, dass Sie sich an dieser Untersuchung beteiligen. Bevor Sie den Fragebogen ausfillen,
méchten wir Sie auf folgende Punkte aufmerksam machen:

1. Der Fragebogen richtet sich an Projektleiter von Neuproduktentwicklungsteams. Die

Bearbeitung des Fragebogens nimmt ca. 30 Minuten in Anspruch.

2. Voraussetzungen zur Tellnahma:

- ,Interdisziplinaritat" / ,Cross-Funktionalitat": An der Produktentwicklung waren mehr als
zwei Funktionsbereiche beteiligt (z. B. F&E und Marketing), bzw. es handelt sich um ein sog.
Simultaneous Engineering Team. (Produkt: Hardware, Software, Dienstleistung)

- Das Projekt wurde innerhalb der letzten zwdlf Monate abgeschlossen, bzw. abaebrochen.

- Das Produkt / die Leistung befindet sich im Markt oder ist in ein am Markt befindliches
Produkt integriert oder das Projekt wurde abgebrochen.

3. Die Auswertung erfolgt unter absoluter Anonymitat. Hierzu kénnen Sie auch ein Pseudonym fur

Ihr Projekt wahlen. Die Umfrage ist ausschlieBlich fir wissenschaftliche Zwecke bestimmt, d. h. es

gibt keine .guten” und keine ,schlechten” Antworten.

Wir bitten Sie, den ausgefillten Fragebogen bis Freitag, den 11. August 2006 an die folgende
Adresse zurlickzusenden / zu faxen:

Katholische Universitat Eichstatt Ingolstadt, Lehrstuhl fur Absatzwirtschaft und Marketing
Auf der Schanz 49, 85049 Ingolstadt, Fax: +49 841 937 — 2976.

Fur Ruckfragen steht Ihnen als Ansprechpartner gerne unser wissenschaftlicher Mitarbeiter Herr Tobias
Huth (Tel: 0173 2851866, tobias.huth@kueide) zur Verfligung. Auf Wunsch erhalten Sie
selbstverstandlich die Ergebnisse dieser Studie in Form eines Benchmark Reports und einer
Management Summary. Bitte hinterlassen Sie hierzu eine email-Adresse auf der letzten Seite des
Fragebogens. Die Auswertung ist voraussichtlich im Winter 2006 abgeschlossen.

Vielen Dank fUr Ihre Mitarbeit und Ihr Engagement!
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FRAGEBOGEN
Inhalt:

1. Allgemeine Angaben zum Projekt

2. Beurteilung des Projekterfolges anhand unterschiedlicher Dimensionen
3. Projektorganisation und Rahmenbedingungen

4. Nutzung von Kommunikationsmedien

5. Teamverhalten

6. Allgemeine Angaben zum Unterneh und sonstige Bemerkungen

=== Dauer: ca. 30 Minuten

Zwel Aumerkungen:

1. Im Folgenden werden lhnen Aussagen zu Ihrem Projekt prisentiert. Wi méchten Sie gerne bitten,
anzugeben, inwiefern diese Aussagen zu Ihrem Projekt zutreffen. Den Grad Ihrer Zustinumung kénnen
Sie auf emer Skala von 1 -5 durch Ankreuzen kennzeichnen. Hierber glt:

1= 2= 3= 1= 5=
stinmt mekt stimt wenig stimumt mittelméifig stunmt ziembhich stunmt selir

Wir mochten Sie bitten, bei einem Teil der Fragen auf zwei spezifische Projektphasen einzugehen.
Vorab eine kurze idealtypische Beschreibung dieser Phasen:

[

A. Die ,Konzeptionsphase* stehit filr die frilhe Phase des Projektes. Typische Aktivititen dieser
Phase im Rahmen einer (Neu-)Produktentwicklung kénnen sein:

- Ideengenerierung

- Marktforschung / Technologiebewerming

- Machbarkeitspriifung

- Design

- Busmess Plan: Bewertung des wutschafthichen Potentials des Neuproduktes / Konzeptes / der Idee

Die Konzeptionsphase endet idealtypisch mit dem Beschluss, die Idee zu einem marktfihigen Produkt zu
entwickeln.

B. Die Phase der ,,Entwicklung und Markteinfithrung” steht filr die spiite Phase des Projektes.
Nachdem das Konzept oder die Idee in der vorherigen Phase als aussichtsreich bewertet worden ist,
startet die Phase der Entwicklung. bzw. der Umsetzung des Konzeptes in ein marktfihiges Produkt.
Typische Aktivititen dieser Phase im Rahmen einer (Neu-)Produktentwicklung kiinnen sein:

- Prototypenentwicklung

- Produktentwicklung

- Tests

- Markteinfithrung / bzw. Integration in ein(e) Produkt / Dienstleistung

Die Phase der Entwicklung und Marktemfithrung endet idealtypisch mit der Marktemfillrung. Da auch
wemger, bzw. micht erfolgreiche Projekte Bestandteil dieser Untersuchung sem sollen, 1st eme

Markteinfithrung nicht zwingend erforderlich.

Bitte beriicksichtigen Sie diese Information, im Ralmen [rer Angaben!
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1. Allgemeine Ang.lhcn zum Projekt

Projeki-Bezeichnung / Pseudonym:

und Marketing

exdoled
Wi

Art der (Neu-) Produk O Hardware

I O Software

‘ O Dienstleistung

Frei verfiigbares Projekt-Budget (1n €):

Anzahl der Teammilglieder (einschl. Projektleiter): | Vollzeit: | Teilzeit:
Funktionale Herkunft der Teammitglieder (Anzahl)
iBitte goben Sig an, wieviele T dan
Business Development
Mark ! Produk gement IT F&E

Produktion / Delivery / Operations Vertrieh

I welchem der obigen Bereiche war das Projekt organisatorisch aufzeliingt?

Innovation Mgt

Finanzen / Controlling

Projektdauer:

11,

Anzahl der Monate fir die K pli 1 des Proj
(ldeengonerienmg, Markiforschung, Technolepiebawerming. Design, .Blrmlr.: Flant

(Monate)

Anzahl der Monate ab Ende der Konzeptionsphase bis zum Abschluss des Projektes:

(Protony, Enrwicklung, Tosrs, Markseinfihrungl

{Monate)

Innovationsgrad:

Beurteilen Sie birte...

... den Nemgkeitsgrad dieser Produktentwicklung fir Ihr Unternelunen.
... den Inmovationsgrad des Produktes am Markt. ] = inkrementell, §= radikals

2. Dimensionen des Projekterfolges

wess nacht

_0-0-0-® weiss nichs
D-3-@-®

Markteinfiihrung oder Projektabbruch?

Das Produkt / die Leistung wurde | [ in den Marke eingefithrt

Das Projekt wurde abgebrochen

[ in ein am Marke befindliches Produkt integriert. oder:
O in der Konzeptionsphase O3 in der Phase der Entwicklung und Markteinfilhming.

Qualitiit des Produktes / Leistung: 1: Stimmt nicht 4 ¥ 5: Stinmt sehe

Die Protorypen und Testergebnisse entsprachen den Anfordenmgen. D-D-F-@- weiss micht
Die Qualitit des Produkres ist haher als die von Wettbewerbsprodukren. D-@-F-@-® weids mcht
Wir haben Informarionen hinsichtlich Qualititsprobl, erhalten. M-D-F-@-® weiss nicht
Finanzieller Erfolg: 1: Stimmt nicht 4 ¥ 5: Stimmt sehr

Die Ziele hinsichtlich Umsatz werden vorauss. / wurden erfitll. D-@-0-@-® weids mcht
Die Ziele hinsichitlich Rentabalitit werden vorauss. / wurden erfiille. O-2-F-@-® weiss nacht
Das Projekt / Produkt wird vorauss./ 1t insgesamt finanziell erfolgreich. M-D-F-@-® weiss mcht

|
Jesign, Business Plan
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Neuprodukicntwicklhumgstcan”, Kath. Univ, Eac

witt-ngolstadt, LS fikr Absatewirtsch

Wiss. Studie.  Mamagrment von micrdisaplin

Projekt-Bezeichnung /Pseudonym:

Konzeptionsphase® Entwicklung und
1 Stiment pache 4 ¥ 52 Stemme vely

Einhaltung der festgelegten Kosten:

Der wrsprimgliche Budgetrahmen war ausreichend. (D @- @ @)1 @ r:l\,: (D ® @ @ ® :‘ﬂ:
Das Team arbeitete kosteneffizient. G} @ @ @ @ ::]:: @ @ @ @ @ :,‘:;
Zeiteinhaltung / Time to Market:

Das Team lag mut der Erfiillung semer Aufgaben voll i Zeitplan. 0-D-3-@-O 1::;: l 0-2-3-@-® ;:;:
Die Dauer der gesamten Produktentwicklung war voll zufnedenstellend. 0-D-F-@-B :.‘:;:
Das Produkt hiitte in kilrzerer Zeit am Markt eingefilhrt werden kénnen, 0-2-0-@-0 e
Team-Kreativitit:

Das Team fand neue Einsatzbereiche filr existierende Methoden und weis weiss
Betricbsmittel. 0-2-0-@-0 ] il .m-. 9-@-0 aickt
Das Team entwickelre o lle und praktikable Los siitze im wews wan
Das Te d:,-u 1;: e .ng.me e und p sungsan in 0-0-0-0-0 ' | 0-0-0-0-® | ™=
Das Team generierte nene Ideen und Lsungsansiitze, welche mmerhalb wetss weiss
unseres Wettbewerbsumfeldes bisher nicht exis 5 0-0-G-0-0 | | ©-0-0-0-8 | i
Das Team kann als kreativ bezeichnet werden. 0-0-0-@-® [ | 0-0-0-@-® | T
Wie bewerten Sie insg 1 die pli spezifische Performance Ihres Teams?

Am Ph;ener_zebnis gemessen, kann man das Team als erfolgreich wewy wen
bezeiclmen. 0-0-0-0-0 [ | 0-0-0-0-0 | .
Aus Sicht der Projektleitung kann man mit dem Projekt voll zufrieden sein. | @-0-0-@-® (I | ©-@-0-@-® | on
3. Projektorganisation und Projekt-Rahmenbedingungen

Konzeptionsphase® :l::!l‘“l::iknl ::;ﬁ_::u.
1: Stimem piched & 5: Srennw ver | 1: Smmee pichr4 = 5; Seimeni schy

Einsatz von Lenkungsausschiissen / Steuerungskomitees:

Wie oft erfolgte in dieser Phase die Einberufung eines

Lenkungsausschusses / Steuer konut;

Lenkung hitsse / Steuerungskomy waren ein lich weiss welss
der Projekisteuerung. 0-20-0-0-8 |y | 0-O-0-@-O | 5y,

Unterstiitzung durch das (Top-)Management:

Das M. \t:lll: en f[lr clm\-l’\mkhulmlc Teamlzlbcll h:rﬂl @-@-@-@ )] ::::]:: fD @ @ @ o '::"

Das M mg,eme.m lieB sich :eggllunﬁxg iber den Projektv erlauf i i 0-D--@-O | 0-0-0-0-0 ::;:

Das M gab sichtbar Feedback zum Projekiverlauf. 0-0-0-@-0 [ | 0-0-0-@-6 |

Das Management engagierte sich fiir den Erfolg des Projektes. D-D-F-@D-B ::]:: D-D-F-@-B ;“d:

(De-)zentralisierte Entscheidungsgewalt:

Die isten Entscheidungen Erlm!'ﬂ:ll werden, olme sich vorher an wen weash

die nfichste(n) Managementebene | Eskalati 2 zu wenden. D-0-@-D-® |0 | D-0-0-@-® |

Die Ermichtigung zum Treffen von Entscheid lag beim Projektlei weiss weiss

‘baw. beim Team und meht bei niichsten Instanzen, | 0-2-0-0-8 |y | D-O-0-@-6 |
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Wiss. Studie:  Management von interdis. hstart-Ingolstad, LS fisr Absatewirtschaft und Marketing

cuproduktentwicklungsteanss”, Kath. Uni

Projeki-Bezeicl /F 1

Emtwicklung und
Markteinfiihrung®

1 St nicki ¥ 3 Stmmisehr | 1 St mckrd & 3. Smmt seby

Konzeptionsphase™

Abstimmung mit den Fachbereichen:

Wichtige Informationen rwischen dem Temm und den Fachbereichen (z. B. wess e
F&E. Marketing. Produktion. Business Develop.) wurden offen geteilt. 0-0-0-0-6 i | 0-0-0-@-0|
Zwischen dem Team und den Fachbereichen herrschie eine kooperative veiss W
Arbei b, oo 0-Q-0-0-0 [**|0.0-0-@-6 |
Bei uns pab es keine Probleme bei der Absti & mit den Fachbereichen, | @-@-Q-@-® 1o | D-@-Q-@-G | e
Formalisierung:

Das Projekt wurde anhand von klaren und detaillierten Vorgaben geplant. | 0-@-0-@.-® [V | 0-@-0-@-6® | 75
Das Projekt wurde stmikturiert abgearbeiter. 0-2-0-@-@ 5y | 0-@-0-@-® | 5h
Mitwirkung der Teammitglieder an Projektentscheidungen:

Die T itglieder wurden ermutigt, Vorschlige zu machen. D-D-B-@-B |nay | D-O-B-@-G | oy
Die Teammitglieder wirkten aktiv an Entscheidungen mit. 0-2-3-@-0 |y | ©-@-3-@-G | oo
Die Teanuuitgheder hatten Emnfluss auf die Art und Weise, wie das Projekt D-F-0-@-® [ D-@-0-@-® | "=
durchgefiihut wurde. e Juket | TR | akde
Physische Niihe der Teammitglieder (Co-Location):

1.3:;1;1:;!.5?611 Teammitglieder konnten olue Mithe persénlich anfeesucht D-2-0-@-© mls D-D-0-@-© \I,:‘;:
Es war bl isch, die T itglieder an einem Ont filr spontane weiss weiss
Meetings ubringen. 0-2-0-@-0 [ | 0-0-0-0-0 |
Zielvereinbarungen / Belohnung der Teammitglieder: 1: Stinmunt wichit 4 > 5 Stivnmt sehe

Die Miutarbett un Projekt war in den Zielvereinbarumgen der Team-

mitglieder festgehalten und/oder T itglieder wurden fiir Thre Arbeit im 0-@-0-@-® juirnd

Projekt extra belohnt.
Herkunft des Projektbudgets:

Das Budget wurde gestellt durch: [ D eimen Zemralbereich [D €inen operativen Dcn'iclll D Es gab kein direkies Budger,

Motivation / Personliches Interesse der Teammitglieder: 1: Stiramt micht 4 ¥ 5: Stimmt sehr

Die 'l'ca_um]itglicdcr \‘crs[ﬂ{\dcn das I‘mjc"k't als j.nrc[cssa.ntc D-0-0-@-60 weiss
Herausfordenmg zur Entwicklung von Lésungsansitzen. et
Die Teammitglieder . gingen in dem Projekt auf*. D-D-T-@-B ekt
Das Interesse der Teammtglieder fitr das Projekt war grof. D-D-3-@-B ““:;:

6. Allg. Angaben zum Unternehmen und sonstige Bemerkungen

Umsatz des Unternehmens:
Anzahl der Mitarbeiter im Unternehmen: |In F&E:

F&E-Anteil am Umsaltz (%): |

esign, Business Plan
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Proieki-B

J] zeichnung /Pseud

Sonstige Bemerkungen (z. B. weitere Herausforderungen und Problemfelder, Kritik, etc.)

O  1ch bitte um Zusendung eines Benchmark Reports und einer Management Summary an
folgende email-Adresse:

Vielen Dank, dass Sie an dieser Studie teilgenommen haben!
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III Testing for Common Method Bias - Harman’s Single-Factor Test
III.1 Model I

Initial Eigenvalues

Factor Total % of Variance Cumulative %
1 5,795 22,290 22,290
2 3,675 14,134 36,424
3 2,375 9,136 45,560
4 2,009 7,726 53,286
5 1,516 5,830 59,116
6 1,375 5,290 64,406

T Lo 4386 68.792
8 ,896 3,446 72,238
9 ,856 3,291 75,528

10 ,780 2,999 78,527
11 ,699 2,687 81,215
12 ,661 2,542 83,757
13 ,578 2,222 85,979
14 ,502 1,929 87,907
15 ,493 1,897 89,804
16 415 1,596 91,400
17 375 1,443 92,843
18 ,332 1,279 94,122
19 316 1,216 95,338
20 ,253 973 96,311
21 ,224 ,863 97,175
22 ,196 ,753 97,928
23 ,167 ,641 98,569
24 ,162 ,625 99,193
25 ,120 ,460 99,653
26 9,013E-02 ,347 100,000

Extraction Method: Principal Axis Factoring
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II1.2 Model 11

Initial Eigenvalues

Factor Total % of Variance Cumulative %
1 7,218 21,230 21,230
2 3,044 8,952 30,181
3 2,841 8,357 38,538
4 2,205 6,484 45,022
5 1,789 5,263 50,285
6 1,564 4,600 54,884
7 1,435 4,221 59,106
8 1,252 3,684 62,790
9 1,163 3,420 66,210

10 1,087 3,197 69,407
SN § S 7.2 3122 . 12,529
12 914 2,689 75219
13 878 2,582 77,801
14 755 2,220 80,021
15 ,669 1,967 81,988
16 ,622 1,828 83,816
17 ,594 1,748 85,563
18 ,534 1,570 87,134
19 ,453 1,334 88,467
20 ,429 1,262 89,729
21 ,401 1,179 90,908
22 ,382 1,123 92,031
23 ,344 1,011 93,041
24 340 1999 94,041
25 321 ,945 94,986
26 ,302 ,889 95,875
27 ,268 ,789 96,665
28 ,247 726 97,390
29 222 ,652 98,042
30 174 511 98,553
31 ,155 ,456 99,008
32 135 398 99,407
33 ,116 ,342 99,749
34 8,547E-02 251 100,000

Extraction Method: Principal Axis Factoring
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II1.3 Model 111

Initial Eigenvalues

Factor Total % of Variance Cumulative %
1 6,485 19,073 19,073
2 3,491 10,267 29,341
3 2,594 7,629 36,970
4 1,943 5,714 42,684
5 1,832 5,389 48,074
6 1,629 4,792 52,865
7 1,591 4,678 57,544
8 1,529 4,498 62,041
9 1,287 3,786 65,827

10 1,088 3,200 69,028
e 1036 3049 72,076
12 987 2,902 74,978
13 ,893 2,626 77,605
14 7184 2,304 79,909
15 755 2,220 82,129
16 ,653 1,919 84,049
17 ,574 1,689 85,737
18 ,548 1,612 87,350
19 513 1,510 88,860
20 ,481 1,416 90,276
21 ,405 1,191 91,467
22 ,360 1,058 92,524
23 ,351 1,033 93,557
24 314 924 94,481
25 ,284 837 95,318
26 ,256 753 96,071
27 ,236 ,693 96,764
28 215 ,632 97,396
29 ,204 ,601 97,997
30 181 1533 98,530
31 ,144 ,425 98,955
32 141 A16 99,370
33 ,131 ,385 99,755
34 8,333E-02 ,245 100,000

Extraction Method: Principal Axis Factoring.
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IV~ Testing for Non-Response-Bias - T-Tests; Early vs. Late Respondents
IV.1 Group Statistics

Late =1 N Mean  Std. Deviation Std. Error Mean

Project Budget 0 53 2190811,320 3922283,735 538767,106
1 34 141649117,650 539660561,090  92551022,684

No. Team member Fulltime 0 77 7,560 8,218 0,937
1 39 18,320 52,344 8,382

No. Functions Involved 0 81 3,790 1,633 0,181
1 42 4,570 1,940 0,299

Length of Time Early Stage 0 83 5,280 4,019 0,441
1 43 6,770 6,444 0,983

Length of Time Late Stage 0 81 11,720 7,662 0,851
1 43 13,870 13,868 2,115

Length of Time Total 0 83 16,720 10,051 1,103
1 44 20,170 19,361 2,919

Introduced = 1 vs. Aborted = 0 0 82 0,890 0,315 0,035
1 43 0,360 0,351 0,053

Degree of Innovation 0 81 -0,079 1,045 0,116
1 44 0,115 0,914 0,138

Product Quality 0 65 0,103 0,919 0,114
1 38 -0,206 1,131 0,183

Financial Performance 0 63 0,087 0,984 0,124
1 34 -0,090 1,048 0,180

Efficiency Early 0 76 -0,084 1,013 0,116
1 41 0,113 0,947 0,148

Efficiency Late 0 78 0,111 0,949 0,107
1 41 -0,108 1,059 0,165

Team Creativity Early 0 68 -0,033 1,076 0,130
1 37 0,084 0,950 0,156

Team Creativity Late 0 70 0,069 1,054 0,126
1 37 -0,241 0,936 0,154

Overall Team Performance Early 0 79 -0,029 1,072 0,121
1 43 0,069 0,902 0,137

Overall Team Performance Late 0 78 0,067 0,994 0,113
1 43 -0,132 1,034 0,158

Steering Committees Early 0 74 0,124 1,043 0,121
1 41 -0,117 0,965 0,151

Steering Committees Late 0 76 0,025 1,015 0,116
1 39 0,038 1,011 0,162

Top Mgt Support Early 0o 78 -0,199 1,086 0,123
1 42 0,277 0,759 0,117

Top Mgt Support Late FacScore 0o 79 -0,067 1,021 0,115
1 42 0,053 1,008 0,156

Decentralization Early 0 79 0,030 1,027 0,116
1 40 -0,121 0,954 0,151

Decentralization Late 0 80 0,105 0,944 0,106
1 42 -0,270 1,049 0,162

Integration with func Dep. Early 0o 78 0,068 0,867 0,098
1 42 -0,075 1,142 0,176

Integration with func Dep. Late 0 80 0,108 0,870 0,097
1 40 -0,138 1,164 0,184

Formalization Early 0 81 -0,124 1,024 0,114
1 43 0,196 0,935 0,143

Formalization Late 0 83 -0,079 1,011 0,111
1 41 0,105 1,011 0,158
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Late =1 N Mean  Std. Deviation Std. Error Mean

67 4924551492,540 11396173112,65 1392264136,961
32 7712472187,500 15735175908,51 2781612397,017
51 867,490 2441,035 341,813
23 1713,570 4416,570 920,918
81 0,380 0,489 0,054
43 0,530 0,505 0,077

Sales
Employees in R&D

Central Budget

Participation Early 0 80 0,027 0,948 0,106
1 41 -0,003 1,028 0,161
Participation Late 0 82 0,021 0,997 0,110
1 40 -0,053 0,928 0,147
Co-Location Early 0 81 0,036 1,022 0,114
1 42 -0,084 0,979 0,151
Co-Location Late 0 83 0,044 1,030 0,113
1 42 -0,092 0,925 0,143
Rewards Overall 0 78 -0,195 1,010 0,114
1 40 0,438 0,882 0,139
Intrinsic Team Motivation Overall 0 82 -0,038 1,018 0,112
1 43 0,013 0,970 0,148

0

1

0

1

0

1
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IV.2 Independent Samples Test

pawnsse
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v Testing for Sample Selection Bias - T-Tests; BITKOM/CEBIT vs.

OpenBC
V.1 Group Statistics

BITKOM N Mean Std. Deviation  Std. Error Mean
/CeBit=0
OpenBC =1
No. of employees 0 72 88492,900 476132,537 56112,758
1 44 21681,070 32631,267 4919,349
Project Budget 0 51 55265156,860 350294838,081 49051088,530
1 37 57366486,490 328345102,864 53979602,398
No. Team members Fulltime 0 74 13,680 38,568 4,483
1 46 7,150 7,418 1,094
No. Functions Involved 0 79 4,010 1,713 0,193
1 49 4,040 1,837 0,262
Length of Time Early Stage 0 82 4,810 3,160 0,349
1 49 7,310 6,697 0,957
Length of Time Late Stage 0 81 11,150 7,715 0,857
1 48 14,730 12,971 1,872
Length of Time Total 0 82 15,820 9,610 1,061
1 50 21,300 18,331 2,592
Introduced = 1 vs. Aborted = 0 0 82 0,950 0,217 0,024
1 48 0,770 0,425 0,061
Central Budget 0 80 0,490 0,503 0,056
1 49 0,370 0,487 0,070
Sales 0 67 6820269402,990 14889071252,580 1818989561,910
1 36 4842528055,560 10305519755,470 1717586625,912
Employees in R&D 0 47 920,230 2596,425 378,727
1 31 1788,970 4505,049 809,131
Degree of Innovation 0 80 -0,055 1,017 0,114
1 50 0,106 0,977 0,138
Product Quality 0 64 -0,105 1,189 0,149
1 44 0,068 0,717 0,108
Financial Performance 0 65 -0,131 1,038 0,129
1 37 0,268 0,871 0,143
Efficiency Early 0 76 -0,020 1,016 0,117
1 46 -0,012 1,005 0,148
Efficiency Late 0 77 0,033 1,020 0,116
1 47 -0,044 0,991 0,145
Team Creativity Early 0 65 -0,024 1,017 0,126
1 45 0,040 1,032 0,154
Team Creativity Late 0 68 0,025 1,030 0,125
1 44 -0,041 1,037 0,156
Overall Team Performance Early 0 79 0,048 0,988 0,111
1 48 -0,077 1,053 0,152
Overall Team Performance Late 0 79 0,133 0,915 0,103
1 47 -0,181 1,109 0,162
Steering Committees Early 0 74 0,003 0,969 0,113
1 46 0,014 1,080 0,159
Steering Committees Late 0 75 -0,004 1,023 0,118
1 45 0,035 0,985 0,147
Top Mgt Support Early 0 75 0,087 0,978 0,113
1 49 -0,138 1,049 0,150
Top Mgt Support Late 0 77 0,140 0,938 0,107
1 48 -0,234 1,081 0,156
Decentralization Early 0 76 0,100 0,998 0,114
1 48 -0,171 0,995 0,144
Decentralization Late 0 79 0,046 1,037 0,117
1 48 -0,055 0,943 0,136
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BITKOM N Mean Std. Deviation  Std. Error Mean
/CeBit=0
OpenBC =1
Integration w Func Dep. Early 0 77 0,114 0,901 0,103
1 48 -0,145 1,066 0,154
Integration w Func Dep Late 0 78 0,148 0,862 0,098
1 47 0,157 1,102 0,161
Formalization Early 0 79 0,000 1,037 0,117
1 50 0,016 0,947 0,134
Formalization Late 0 81 -0,038 0,986 0,110
1 48 0,033 1,020 0,147
Participation Early 0 77 -0,056 1,001 0,114
1 49 0,112 0,887 0,127
Participation Late 0 80 0,144 0,916 0,102
1 47 -0,190 1,023 0,149
Co-Location Early 0 78 0,150 0,953 0,108
1 50 -0,213 1,038 0,147
Co-Location Late 0 81 0,110 0,990 0,110
1 49 -0,192 1,007 0,144
Rewards Overall 0 75 -0,001 0,981 0,113
1 47 0,009 1,050 0,153
Intrinsic Team Motivation Overall 0 82 0,001 1,091 0,120
1 48 -0,002 0,853 0,123
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V.2 Independent Samples Test
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VI  Tests of Normality

Kolmogorov- Shapiro-

Smirnov df Sig. Wilk df Sig.

Statistic Statistic
Degree of Innovation ,137 131 ,000 ,948 131 ,000
Financial Performance ,123 103 ,001 ,950 103 ,001
Product Quality ,105 109 ,005 ,964 109 ,005
Efficiency Early ,102 123 ,003 ,946 123 ,000
Efficiency Late ,096 125 ,007 ,966 125 ,003
Team Creativity Early ,113 111 ,001 961 111 ,003
Team Creativity Late ,070 113 ,200 975 113 ,031
Overall Team Performance Early ,189 128 ,000 910 128 ,000
Overall Team Performance Late ,206 127 ,000 ,902 127 ,000
Steering Committees Early 116 121 ,000 918 121 ,000
Steering Committees Late ,092 121 ,013 ,937 121 ,000
Top Mgt Support Early 117 125 ,000 ,943 125 ,000
Top Mgt Support Late ,145 126 ,000 ,905 126 ,000
Decentralization Early 213 125 ,000 ,894 125 ,000
Decentralization Late ,178 128 ,000 912 128 ,000
Integration w Func Dep Early ,126 126 ,000 911 126 ,000
Integration w Func Dep Late 116 126 ,000 ,922 126 ,000
Formalization Early ,145 130 ,000 ,963 130 ,001
Formalization Late ,127 130 ,000 ,942 130 ,000
Participation Early ,085 127 ,026 ,942 127 ,000
Participation Late ,122 128 ,000 ,947 128 ,000
Co-Location Early ,142 129 ,000 ,896 129 ,000
Co-Location Late ,125 131 ,000 ,908 131 ,000
Rewards Overall ,238 123 ,000 ,837 123 ,000
Intrinsic Team Motivation Overall ,139 131 ,000 ,899 131 ,000

* This is a lower bound of the true significance.

a Lilliefors Significance Correction
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VII Simple Regression - Financial Performance (Model I)

Model Summary
Model R R Square Adj. R Square Std. Error of the Estimate Durbin-Watson
1 273 ,074 ,047 ,852 1,587
a Predictors: (Constant), Overall Perf late, Overall Perf early
b Dependent Variable: Financial Success

Coefficients
Unstd. Coef- Standardized t Sig. Correlations Collinearity
ficients Coefficients Statistics
B Std. Error Beta Zero-order Partial Part  Tolerance VIF
(Constant) 2,250 ,551 4,086 ,000
Overall ,237 ,141 ,236 1,680 1,098 ,268 201,197 ,698 1,433
Perf early
Overall  6,073E-02 ,147 ,058 413,681 ,188 ,050 1,049 ,698 1,433
Perf late

a Dependent Variable: Financial Success
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Early vs. Late Use of Antecedents, T-Tes

VI
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