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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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