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INTRODUCTION






AN INTRODUCTION TO LITERATURE IN NEW PRODUCT DEVELOPMENT SPEED

New product development (NPD) speed refers to the ability to move quickly from ideas to actual
products (Kessler and Bierly III 2002). Increased speed is achieved by decreasing development cycle
time, the elapsed time from the beginning of idea generation to market introduction. Time-to-market
(Tatikonda and Montoya-Weiss 2001), product development time (Lilien and Eunsang 1989),
innovation time (Mansfield 1988), lead time (Ulrich, Sartorius, Pearson and Jakiela 1993), project
completion time (Terwiesch and Loch 1999) and total time (Griffin 1993) also denote the same

concept.

The last three decades have witnessed more and more companies adopting time-based strategies and
acceleration techniques to increase NPD speed (e.g., Barczak, Griffin and Kahn 2009; Griffin 1997b;
Stalk 1988). The increasing emphasis on speed is driven primarily by the contention that faster
product development brings first mover advantages (Droge, Jayaram and Vickery 2000; Lieberman
and Montgomery 1988; Stalk Jr and Hout 1990). As first movers, firms can establish technology and
industry standards (Meyer 1993), pre-empt scarce resources and suppliers (Lee, Smith, Grimm and
Schomburg 2000), gain a competitive edge over later entrants (Chen, Reilly and Lynn 2005) and
secure favourable market positions (Smith and Reinertsen 1991). Speed also allows firms to adapt
more readily to dynamic business environments and quickly address changes in consumer demand
(Eisenhardt and Tabrizi 1995). Argued to set the stage for new product success in a business
environment characterized by shrinking product life cycles, rapidly changing customer demands and
ever intensifying competition (Chen, Reilly and Lynn 2012), these benefits have propelled faster
product development into becoming a crucial element in the management of innovation in

organizations.

The industry’s desire to increase NPD speed has been matched by extensive academic interest in the
area, leading to two main streams of literature. The first stream focuses on the consequences of NPD
speed (i.e., how does speed relate to new product success?), while the second stream is concerned with

its antecedents (i.e., what are the factors underlying faster product development?).

The majority of empirical work on the consequences side appears to document a positive effect of
speed on new product success (Carbonell and Rodriguez 2006b; Chen et al. 2005; Gonzalez and
Palacios 2002; Johnson, Piccolotto and Filippini 2009; Kessler and Bierly III 2002; Lynn, Skov and

Abel 1999b). However, there is a considerable number of studies that do not find evidence of a
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1. Introduction

relationship between speed and success at all (e.g., Griffin 2002; Meyer and Utterback 1995). New
product success is a multidimensional construct encompassing distinct, yet related outcomes such as
development costs, product quality, market entry timing, product advantage, market performance and
financial performance (Tatikonda and Montoya-Weiss 2001). At first glance, one may attribute the
lack of consistency to the vague conceptualization of new product. However, even the use of narrow,
well-defined measures of NPD performance (as opposed to an overall success measure) does little in
the way of producing consensus, as evident from the divergent theoretical standpoints and empirical
findings regarding the relationship between speed and development costs (e.g., Kessler and Bierly I1I
2002; Meyer and Utterback 1995; Murmann 1994), technical product quality (e.g., Calantone and Di
Benedetto 2000; Clark and Fujimoto 1991; Rosenthal and Tatikonda 1993), product advantage (e.g.,
Carbonell and Rodriguez 2006b; Mallick and Schroeder 2005), market performance (e.g., Calantone,
Vickery and Droge 1995; Langerak, Rijsdijk and Dittrich 2009) and financial performance (e.g.,
Jayaram and Narasimhan 2007; Swink and Song 2007). In sum, notwithstanding the great deal of
research effort that has gone into understanding how speed relates to new product performance, a clear

and unified picture is yet to emerge.

The second stream of work seeks to identify the antecedent factors that underlie variations in NPD
speed and the practices that promote faster development. Collectively, this line of inquiry has revealed
a diversity of factors that influence development speed, including (but not limited to) cross functional
team use (e.g., Clark and Fujimoto 1991; Eisenhardt and Tabrizi 1995; Griffin 1997a; Zirger and
Hartley 1996), team dedication (e.g., Adler, Mandelbaum, Nguyen and Schwerer 1995; Hoegl,
Weinkauf and Gemiinden 2004), participation of the project leader (e.g., McDonough III and Barczak
1991; Rauniar, Doll, Rawski and Hong 2008a), goal clarity and stability (e.g., Hong, Nahm and Doll
2004; Kessler and Chakrabarti 1999; Lynn, Abel, Valentine and Wright 1999a), concurrent
development (e.g., Clark and Fujimoto 1991; Kessler and Chakrabarti 1999; Millson, Raj and
Wilemon 1992), shifting problem identification and problem solving activities to the early phases of
the development process (e.g., Thomke and Fujimoto 2000) and organizational learning (e.g., Akgiin

and Lynn 2002; Sarin and McDermott 2003; Sherman, Souder and Jenssen 2000).

Much like its consequences counterpart, the antecedents stream of NPD speed research has produced
conflicting results. To illustrate, Ittner and Larcker (1997) find that involving suppliers in the design
process actually slows down development. In contrast, Droge et al. (2000), Filippini, Salmaso and
Tessarolo (2004), Primo and Amundson (2002), Sherman et al. (2000) and Zirger and Hartley (1996)

indicate that supplier involvement is not related to development time at all. Similar inconsistent results
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1. Introduction

have been produced concerning other proposed drivers such as interfunctional integration (Brettel,
Heinemann, Engelen and Neubauer 2011), concurrent development (Droge et al. 2000; Filippini et al.
2004), time-based rewards (Callahan and Moretton 2001; Carbonell and Rodriguez 2006a), and
extensive testing and iteration (Kessler and Chakrabarti 1999; Terwiesch and Loch 1999). Further
complicating matters is the increasing recognition among NPD scholars that not all drivers are equally
impactful under different conditions and that a universal approach to understanding the drivers of
speed may not be very useful (e.g., Eisenhardt and Tabrizi 1995; Primo and Amundson 2002; Song
and Parry 1999; Tatikonda and Montoya-Weiss 2001; Terwiesch and Loch 1999). The recent meta-
analysis by Chen, Damanpour and Reilly (2010) has gone a long way towards integrating the extant
work on the antecedents of development speed. It has also identified four methodological
characteristics (temporal design, level of analysis, data source and speed measurement) that explain
some of the variation in the reported findings. However, variations in findings are not attributable
solely to methodological differences across studies. The existence of currently underexplored
contingency factors that impinge upon the usefulness of acceleration practices signals a pressing need

for more research in the area.

RESEARCH FOCUS AND MAIN RESEARCH QUESTIONS

It is clear from the brief literature review in the previous section that both streams of work on NPD
speed have yet to achieve consistency in conceptual arguments and empirical results. The divergent
findings produced by the consequences stream are concerning because speed is not an end in itself,
but a means to ultimate product success. Unless NPD speed is indeed a contributor to NPD
performance, there is little point in investigating how it can be promoted. Before one sets out to
explore how faster product development can be achieved, it is imperative to first ascertain whether
faster development contributes to NPD success in the first place. Therefore, the first main question

this dissertation seeks to answer is:

e What is the effect of accelerated cycle time on performance (given the inconsistencies in the

empirical findings)?

Establishing the character and magnitude of speed’s relationship with NPD performance is perquisite

ingredient for a thorough investigation of NPD speed, but in order to arrive at a holistic view of the
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topic one must also pay attention also to its drivers while also acknowledging the contingency factors
that influence their usefulness. The contingency factor of interest in this dissertation is uncertainty,
which, in the context of NPD projects, refers to the lack of knowledge about the precise means to
execute the project (Tatikonda and Montoya-Weiss 2001), and has been shown to have a marked
influence on project management practices (Shenhar 2001) as well as development speed itself (Chen

et al. 2005). Against this backdrop, the second main research question of this dissertation is:

e How can cycle time effectively be reduced, taking into account uncertainty as a contingency

factor?

RESEARCH STUDIES

This dissertation consists of three studies, each of which approach development speed from a different
angle and investigate it in different theoretical domains, each time using a different methodological
approach. Study 1 focuses on the consequences of development speed, and uses meta-analytic
methods to shed light into how development speed relates to new product success, taking into account
its different dimensions. Studies 2 and 3 direct the attention to the antecedents of development speed,
and explore the moderating role of uncertainty. The majority of the drivers identified by previous
work are organizational practices that managers can utilize with the express purpose of speeding up
development (e.g., concurrency, use of cross-functional teams, time-based rewards). While
accelerated product development can be achieved situational use of such acceleration practices, it can
also be a continuous process. Organizational learning, which Chen et al. (2010) have shown to have
one of the strongest association with development speed, is one such factor with the potential to offer
continuous improvements in time performance. Study 2 treats acceleration as a continuous process
that is a by-product of the firm’s prior NPD experience (which itself is a product of organizational
learning). Study 3, on the other hand, views acceleration as achievable primarily by active
management intervention in the form of acceleration strategies. While Study 2 utilises objective
company data, Study 3 employs a scenario-based decision experiment. Collectively, the three studies
seek to provide satisfactory answers to the two research questions specified above, and ultimately,
contribute to the scholarly understanding of NPD speed and its successful management. The

remainder of this section briefly introduces these studies.



1. Introduction

Consequences of new product development speed: A meta-analysis (Study 1)

Innovation speed is not an end in itself, but a (possible) means to ultimate product success. Therefore,
it is necessary to establish the character and magnitude of speed’s relationship with success before
embarking on an investigation of its antecedents. The first question in need of a definitive answer is
not how faster product development can be achieved, but whether faster development contributes to
NPD success in the first place. The study described in this chapter addresses precisely this question.
Using meta-analytic statistical techniques, it advances scholarly knowledge of the relationship

between development speed and new product success.

Six meta-analyses that involve the concept of new product development speed have been published on
the topic of new product development. Four of these studies (Evanschitzky, Eisend, Calantone and
Jiang 2012; Henard and Szymanski 2001; Montoya-Weiss and Calantone 1994; Pattikawa, Verwaal
and Commandeur 2006) sought to identify the determinants of new product development success, and
treated new product development speed as one of these antecedents. The other two studies (Chen et
al. 2010; Gerwin and Barrowman 2002) treated new product development speed as the dependent
variable with the aim of identifying its antecedents. The research reported in this chapter extends
previous empirical generalizations in this domain by using a meta-analytic methodology to understand
the link between new product development speed and new product success at a more granular level. It
differs from previous meta-analyses involving development speed in that it (1) treats development
speed as the focal variable and (2) investigates in detail its antecedent relationships to various
dimensions of new product performance. Specifically, it considers the relationship with different
dimensions of success as measured overall or compositely, operationally (i.e., the process measures of
decreasing development costs and proficiently managing market entry timing and the product
measures of technical product performance and product competitive advantage), and relative to

external success outcomes (i.e., customer-based and financial success).

The results indicate that, in general, new product development speed is associated with improved NPD
performance outcomes. However, those relationships diminish or even disappear depending upon a
number of methodological design decisions and research contexts. A subsequent meta-analysis of the
antecedents of development speed provides a more holistic picture of development speed, yielding
results broadly consistent with those produced by another recent meta-analytic investigation of the
issue (Chen et al. 2010). Together, these findings have important implications for academics pursuing

further research in this domain, as well as for managers considering implementing a program to
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1. Introduction

increase new product development speed.

Organizational experience spillovers, project uncertainty, and new product development project

cycle time (Study 2)

Recent meta-analytic research (Chen et al. 2010) indicates that learning, a key NPD competency, is
one of the strongest antecedents of NPD speed (Chapter 2 of this dissertation arrives at a similar
conclusion). This is hardly surprising, given that NPD itself is widely acknowledged as a process of
organizational learning characterized by the acquisition, dissemination and utilization of knowledge
(Day 1994; Moorman 1995). Learning in NPD can take many forms, with sources such as customers,
competitors and research centres are valuable external sources of knowledge for the NPD process
(Grant 1996). However, the organization itself is also a notable repository of knowledge, and the
organizations’ own product development experience is one of the ways in which this repository is
created (Huber 1991). Prior NPD experience helps safely bypass unnecessary development steps and
enables team members to identify more easily what is compatible or not with the attainment of
specific project goals (Swink, Talluri and Pandejpong 2006). Yet, previous research has focused
solely on experience available within the team executing the NPD project, which is undoubtedly an
important factor but also ignores recent learning-by- doing research (e.g., Easton and Rosenzweig
2012; Reagans, Argote and Brooks 2005) that shows that organizational experience outside work

teams can affect performance at the project level.

This study investigates how NPD experience accumulated by organizational members that are not part
of a given NPD project might spill over to the focal project and affect its cycle time. It distinguishes
two dimensions of organizational experience based on the domain from which it originates:
specialized (experience gained within focal organizational unit) and related (experience gained in
other organizational units). It then proceeds to assess whether the cycle time implications of these
experience dimensions depends on the focal project’s level of uncertainty, which has so far escaped
scrutiny as a contingency factor in the extent to which time performance improvements from prior
NPD experience are realized. To answer these questions it adopts the learning curve framework,
which provides a sound methodological foundation for quantifying performance improvements as a

consequence of increased experience.
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The analyses, which are based on objective data on 169 NPD projects taking place over a seven-year
span in multiple units of a single organization, reveal that both specialized and related organizational
experience help decrease project cycle times, but related experience is more influential for highly
uncertain projects than less uncertain ones. Furthermore, for uncertain projects, related organizational
experience is more important for cycle time reduction than its specialized counterpart. The study
contributes to NPD literature by (1) expanding the scope of research on the experience-time
performance relationship to include organizational experience accumulated outside the project; (2)
providing deeper insights into the role of project uncertainty in cycle time reduction; and (3)
demonstrating that organizational experience effects are generalizable to the unstructured nature of
NPD projects (Thomke 2003). From a managerial perspective, this study shows that NPD projects can
be accelerated not only by installing experienced project teams but also by drawing from different

sorts of organizational experience that are available outside the teams.

Managerial decision making in project acceleration: The role of project innovativeness and

acceleration goals in acceleration strategy choice (Study 3)

This study investigates how project innovativeness, a major source of uncertainty in NPD, influences
acceleration strategy choice, while also taking into account the extent of acceleration that is being
sought to achieve. Its conceptual foundations reside on the work by Eisenhardt and Tabrizi (1995),
who distinguish between two alternative theoretical models (compression strategy, which involves the
use of practices such as supplier involvement, computer-aided design (CAD) and overlapping steps;
and experiential strategy, which resides on the implementation of multiple design iteration and testing
cycles, frequent project milestones and a powerful project leader) with which to accelerate product

development.

While the compression/experiential acceleration strategy constructs have received considerable
attention in literature, the present study differs from previous work in several respects. First, it focuses
on the uncertainty associated with the nature of the project itself rather than external sources of
uncertainty such as technology and market turbulence (e.g., Eisenhardt and Tabrizi 1995; Rauniar,
Doll, Rawski and Hong 2008b; Sherman et al. 2000; Tatikonda and Montoya-Weiss 2001). Second, it
acknowledges the possibility that there may be multiple sources of uncertainty that influences
acceleration strategy choice and investigates two distinct sources of project-related uncertainty (i.e.,

its level of innovativeness and the cycle time reduction objective imposed by management). Third, it
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looks at the compression and experiential strategies in their entirety, rather than approaching them in a
piecemeal manner and fourth, it offers a descriptive, rather than prescriptive, account of how product
innovativeness influences acceleration strategy choice and how project acceleration goals modify this

relationship.

This research departs from previous work also in its methodological approach. Since our aim is to
understand practitioners’ choice of acceleration strategy, we chose to follow a 2x2 experimental
design based on a hypothetical decision task in which participants are projected into the role of a
product development manager embarking on a new project. Presented with the acceleration practices
in the Eisenhardt and Tabrizi (1995) framework, participants are asked how likely they were to
implement practice given the NPD scenario. Two sets of Analysis of Covariance (ANCOVA) are
conducted on data obtained from 88 NPD practitioners. The results offer support for our hypothesis
that incremental NPD projects would utilise compression to a greater extent than highly innovative
projects. As expected, the acceleration strategy of choice for highly innovative projects is the
experiential strategy. We find that incremental and highly innovative projects respond differently to
the hike in uncertainty due to an ambitious time reduction objective. As expected, incremental projects
merely increase their reliance on their default strategy of compression, highly innovative projects

make complementary use of both experiential and compression strategies.

DISSERTATION OVERVIEW

The dissertation is organized as follows. After this introductory chapter, it proceeds to elaborate on
each of the aforementioned studies (Chapters 2-4). Chapter 5 concludes the dissertation with a brief
summary of the empirical studies presented in Chapters 2-4, with special emphasis on their
conclusions and theoretical contributions. It also provides recommendations for future research in the

area. The structure of the dissertation is shown in Figure 1.1.
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INTRODUCTION

The performance implications of development speed have received plenty of scholarly attention.
While some accounts portray speed as a key ingredient for creating successful new products,
empirical evidence for the speed-success relationship is, at best, mixed (Griffin 2002; Ittner and
Larcker 1997; Kessler and Bierly III 2002). Specifically, there exists insufficient — and often
conflicting - evidence regarding how speed relates to the different dimensions of new product success,
such as development cost, product quality, market share and profitability. Since speed is not an end in
itself, but a means to ultimate product success, it is necessary to first establish the character and
magnitude of speed’s relationship with success prior to focusing attention on its antecedents. The
question in need of a definitive answer is not how faster product development can be achieved, but

whether faster development contributes to NPD success in the first place.

Four meta-analytic reviews of new product performance antecedents, which also include speed as an
antecedent, have been published (Evanschitzky et al. 2012; Henard and Szymanski 2001; Montoya-
Weiss and Calantone 1994; Pattikawa et al. 2000). Treating speed as one aspect of the development
process, they all reveal a small-to-medium positive link between speed and performance. While these
studies point to a speed-performance relationship, speed is not the focal variable and they do not
provide detailed insight into how this relationship is manifest for different dimensions of NPD
performance. While Gerwin and Barrowman (2002) and Chen et al. (2010) adopt speed as the focal
variable, it is the dependent variable, and thus a detailed investigation of the speed-product success

relationship remains outside their scope.

This study advances scholarly knowledge of the relationship between development speed and new
product success using meta-analytic statistical techniques. It differs from the above meta-analyses in
that it (1) treats development speed as the focal variable and (2) investigates in detail its antecedent
relationships to the various different dimensions of new product performance. To provide a more
holistic picture of development speed, it also presents a comprehensive meta-analysis of its
antecedents using a larger database and a similar, yet more fine-grained, variable classification
scheme than that used by Chen et al. (2010). Table 2.1 illustrates the key differences between this

research and previous meta-analytic investigations involving development speed.
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2. Consequences of new product development speed: A meta-analysis

A detailed speed-success meta-analysis closes a major gap in the literature because NPD success is a
multifaceted construct that can be defined in a variety of ways and measured with a diversity of
indicators (Griffin and Page 1993, 1996). At least some of the conflicting speed-success relationship
findings likely are due to employing different success measures and variations in the theoretical
underpinnings offered to explain their relationships with speed. Interrelationships between the various
success measures Brown and Eisenhardt (1995), as manifest in the synergies and trade-offs between
them (Cohen, Eliashberg and Ho 1996), further confound the relationship between speed and new
product success. Hence, it is important to understand more precisely the way in which development

speed relates to different success dimensions.

The next section presents the opposing viewpoints on the speed-success relationship, details the ways
in which this relationship is manifest for different measures of new product performance, and
overviews the existing empirical work on this topic. The subsequent section explains the data
collection protocol and database formation. This is followed by a description of the meta-analytic
estimation procedures, which use the Pearson product-moment correlation for effect size as it emerged
as the most commonly reported effect size, and a presentation of main-effects results. The subsequent
section describes the moderator analysis procedure and presents those results. Then the article
proceeds with the main effects and heterogeneity analysis results of the antecedents meta-analysis,
albeit in less detail since a thorough discussion of development speed antecedents is beyond the scope
of this study. It closes with a discussion of the main findings, limitations of the study, and future

research directions.

DEVELOPMENT SPEED AND NEW PRODUCT SUCCESS

The increasing emphasis on speed is driven primarily by the contention that faster product
development brings first mover advantages (Droge et al. 2000; Lieberman and Montgomery 1988;
Stalk Jr and Hout 1990). As first movers, firms can establish technology and industry standards
(Meyer 1993), pre-empt scarce resources and suppliers (Lee et al. 2000), gain a competitive edge over
later entrants (Chen et al. 2005) and secure favourable market positions (Smith and Reinertsen 1991).
Speed also allows firms to adapt more readily to dynamic business environments and quickly address
changes in consumer demand (Eisenhardt and Tabrizi 1995). These benefits of faster product

development are argued to set the stage for new product success.
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While several empirical studies have documented a positive effect of innovation speed on new product
success (Carbonell and Rodriguez 2006b; Chen et al. 2005; Gonzalez and Palacios 2002; Johnson et
al. 2009; Kessler and Bierly IIT 2002; Lynn et al. 1999b), it has not received unanimous empirical
support. For example, neither Griffin (2002) nor Meyer and Utterback (1995) find any relationship
between development time and performance. There also is evidence that the speed-success
relationship, when it does exist, may not be straightforward due to contextual differences. Ittner and
Larcker (1997), for instance, document a positive relationship between average firm-level cycle time
and perceived overall success for the computer industry, but find no such association for the
automobile industry. Another source of disagreement pertains to the role of environmental uncertainty
on the speed-success link. While Kessler and Bierly III (2002) document a stronger association under
conditions of low market uncertainty, Chen et al. (2005) find the opposite. Given this lack of

consensus, there is a clear need for a systematic integration of findings in the form of a meta-analysis.

Dimensions of new product performance

New product success is a multidimensional construct that can be defined and measured at the firm,
program, and project levels Griffin and Page (1993). Indeed, while many studies adopt a “global”
success measure such as “overall performance” Hoegl et al. (2004) and “NPD effectiveness” Rusinko
(1999), others investigate the NPD speed relationship with narrower sub-dimensions of NPD
performance, revealing markedly different patterns of association. This literature suggests that, as with
research on other new product success antecedents Hart (1993), the definition and operationalization

of product success will influence the findings for its relationship with development speed.

Managerially useful and/or empirically significant success dimensions vary with respect to
stakeholder interests (Lipovetsky, Tishler, Dvir and Shenhar 1997), organizational goals
(Venkatraman and Ramanujam 1986), managerial relevance, and even when after launch success is
measured (Hultink and Robben 1995). Furthermore, despite the multidisciplinary character of NPD
projects, most empirical research on the speed-performance link uses only a single functional
perspective of success (i.e., marketing or finance), frequently producing results incompatible with
those from other functional perspectives (Tatikonda and Montoya-Weiss 2001). Consequently,
understanding the mechanisms underlying the speed-success link warrants a finer-grained meta-
analytic approach that considers the performance implications of development speed in relationship to

the different dimensions of new product success.
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2. Consequences of new product development speed: A meta-analysis

The NPD literature is rife with categorizations of product success dimensions (Cooper and
Kleinschmidt 1987; Griffin and Page 1993, 1996; Hart 1993; Tatikonda and Montoya-Weiss 2001).
This research uses the project-level classification by Tatikonda and Montoya-Weiss (2001), who
distinguish between operational and external outcome indicators (see Figure 2.1). Each of the other

categorizations’ project-level dimensions fit into this typology.

Operational success measures assess product development from an internal perspective, including
both product and process aspects. Product aspects include the achievement of goals set for technical
product performance and product competitive advantage. Process aspects measure development costs
and proficiency in market entry timing. External measures reflect the commercial success of new
products. Since new products are designed to address customer needs, one way in which success is
manifest is in customer-based measures such as market share, sales volume, revenue, customer
satisfaction and acceptance. Financial measures, reflecting the extent to which economic goals are
fulfilled, include profitability, margin, return on assets and investment and break-even time
(Venkatraman and Ramanujam 1986). While both external dimensions capture commercial success
outcomes, they nevertheless represent different aspects (Griffin and Page 1993). Success in one
dimension does not necessarily imply success in the other. For instance, a product capturing a large

market share may be unprofitable due to its cost structure (Mallick and Schroeder 2005).

Figure 2.1 Consequences of new product development speed

Operational outcomes External outcomes

* Development costs « Customer-based outcomes
L. Process . .

» Market entry timing » Financial outcomes

* Technical product quality

. Product
* Product competitive advantage

Implied in this multi-dimensional typology of NPD success is a hierarchical structure: operational
outcomes can be viewed as fundamental elements of success; financial measures are the ultimate goal
(Huang, Soutar and Brown 2004); and customer-based measures link the internal, operational

outcomes of the NPD process to their financial implications. The typology also reflects a temporal
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measurement sequence (Hultink and Robben 1995). While operational outcomes are manifest in the
short-term, external outcomes become visible only in the longer term, with customer success
manifesting itself faster than financial success. The following sections present the conceptual

arguments and empirical evidence relating each group of indicators to speed.

Operational outcomes of development speed

Speed is both a competitive capability (Jayaram and Narasimhan 2007) and an intermediate outcome
of the NPD process (Ali, Krapfel and LaBahn 1995). However, development time is not the only
intermediate NPD outcome. Development costs, market introduction timing, product quality and
product superiority also have crucial implications for achieving favourable customer-based and
financial outcomes. Development cost and market entry timing proficiency, for instance, are
associated with lower and higher levels of profitability, respectively (Langerak, Hultink and Griffin
2008). Technical product quality and product competitive advantage contribute significantly to both
market and financial success (Li and Calantone 1998; Zirger and Maidique 1990).

Together, these five performance indicators (speed, cost, market entry, technical quality and product
advantage) comprise the NPD process’ operational outcomes. As these outcomes are interrelated
(Meyer 1993; Smith and Reinertsen 1991), whether they can be simultaneously achieved remains a
heated debate. Some studies portray a synergistic relationship, and suggest that procedures and
programs targeting faster development speed also limit overhead costs, promote productivity (Davis,
Dibrell and Janz 2002), and facilitate developing high quality, competitively superior products
(Kessler and Bierly IIT 2002). Adherents of the trade-off school, on the other hand, maintain that
success of one occurs at the expense of others (Jayaram and Narasimhan 2007), arguing that that time-
based strategies direct attention away from controlling costs and achieving quality (Crawford 1992;

Eisenhardt and Tabrizi 1995).

Development costs

Development speed affects profitability through its impact on development cost (Gupta, Brockhoff
and Weisenfeld 1992), which includes all monetary and human resources needed to develop a new
product (Kessler and Bierly III 2002). Conflicting viewpoints exist regarding the precise link. On the
one hand, faster development has been argued to promote efficient resource use by limiting the time

allocated to peripheral activities and providing a cap on man-hours (Eisenhardt and Tabrizi 1995;
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Kessler and Chakrabarti 1996; Rosenthal 1992). Increased activity paralleling to promote speed also
fosters higher team communication, cohesion and learning (Brown and Eisenhardt 1995). These, in
turn, not only reduce errors and thus rework, but also help eliminate redundancies and overlaps which
elevate development costs with little return in productivity (Clark and Fujimoto 1991; Meyer 1993).
Shorter cycle times also require lower levels of inventory and working capital, reducing costs and
boosting productivity (Davis et al. 2002). These arguments find empirical support from Meyer and
Utterback (1995).

In contrast, others maintain that faster product development is costly, with potentially serious
consequences. Fast-paced development may require developing highly complex networks, which can
be costly to coordinate and manage (Calantone and Di Benedetto 2000; Kessler and Chakrabarti
1999). With teams pushed to the limit of their capabilities, firms may incur expenses for adding
personnel, materials and equipment to meet aggressive schedules (Murmann 1994). Finally, rather
than increasing productivity by reducing costly mistakes, acceleration efforts can in fact increase their

occurrence through eliminating critical process steps (Murmann 1994).

Recent empirical work suggests that there may be a U-shaped association between development time
and cost (Langerak et al. 2008), consistent also with the results of other experiments (Gupta et al.
1992) and models (Bayus 1997).While these results somewhat reconcile the two opposing camps,
there still is little consensus regarding the true nature of the relationship. The issue becomes even less
clear when one considers studies that find no evidence of a significant link between NPD speed and

cost, such as Kessler and Bierly III (2002).

Proficiency in market entry timing

Underlying many companies’ acceleration efforts are the first-mover advantages attributed to shorter
NPD cycles. However, firms entering a market prematurely or with an underdeveloped product also
may not be able to exploit a product’s strategic window (Lilien and Eunsang 1989). Proficient market-
entry timing thus refers to the firm’s ability to get the market-entry timing “right”: neither too early

nor too late (Langerak and Hultink 2006).

Development speed and market-entry timing are closely related, yet distinct, intermediate NPD
process outcomes. Speed precedes market-entry timing because only when the product is developed

can a firm decide when to enter the market and - potentially - exploit a strategic product window (Ali
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2000). With increased strategic flexibility brought about by faster NPD (Eisenhardt and Tabrizi 1995),
firms have more freedom to determine the time of market entry and make better entry decisions.
Empirical studies that examine the speed-market entry timing link are relatively rare. A notable
exception is Langerak et al. (2008), which found that longer development time was significantly

negatively associated with market entry timing proficiency.

Technical product quality

Technical quality is the product’s ability to perform its primary function (Mallick and Schroeder
2005). This definition is consistent with conformance quality, a product’s conformance to design and
operating specifications (Jayaram and Narasimhan 2007). Also characterized by opposing

perspectives is the relationship between speed and technical product quality.

Exclusively focusing on speed may compromise adherence to product specifications (Eisenhardt and
Tabrizi 1995). Further, substantially improving product performance may run directly counter to
acceleration goals (Cohen et al. 1996). Emphasis on compressing time-to-market prevents broadly
considering alternatives and leaves little time to explore ways to improve product specifications (Sethi
2000). Prematurely freezing specifications to compress development time can prevent the
incorporation of newer technologies that could increase performance (Rosenthal 1992). Finally,
eliminating process steps in pursuit of speed also can increase product defects and manufacturing
problems (Crawford 1992). These arguments are supported by one qualitative study showing that a
majority of the case projects had to trade off speed to obtain the desired technical performance

(Rosenthal and Tatikonda 1993).

However, there is considerable empirical evidence that faster development does not necessarily lead to
poor technical product quality. For example, both Calantone and Di Benedetto (2000) and Kessler and
Bierly III (2002) found that greater speed is positively correlated with product performance. Similarly,
Harter, Krishnan and Slaughter (2000) show that shorter cycle time in software products is associated
with higher quality. On the other hand, Clark and Fujimoto (1991) report no association between
speed to market and product performance. In sum, the nature of the speed-technical quality link

remains unresolved.
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Product competitive advantage

Closely related to product quality is the extent to which a new product is perceived by consumers as
being superior with respect to benefit, innovativeness, or function (Montoya-Weiss and Calantone
1994). The speed/competitive advantage relationship is a topic of debate. Some scholars maintain that
products that reach the market more quickly are more likely to be viewed by consumers as containing
cutting edge technologies (Atuahene-Gima 2003; Carbonell and Rodriguez 2006b). Market and
technology forecasts are more accurate with faster development (Smith and Reinertsen 1991),
contributing further to perceived customer fit (Kessler and Bierly III 2002; Tatikonda and Montoya-
Weiss 2001). However, fast development also can adversely affect competitive advantage. The
absence of adequate time to study customer needs and experiment with alternative concepts can
prevent developing products offering superior solutions (Mallick and Schroeder 2005). Accelerated
projects may thus fail to adequately align with market demand, or be limited to incremental

innovations (Crawford 1992).

Empirical studies of the speed-competitive advantage relationship also fail to provide unanimous
support for either viewpoint. Both Ali et al. (1995) and Carbonell and Rodriguez (2006b) find that
faster NPD is linearly associated with increased competitive advantage. However, Lukas and Menon
(2004) found evidence of an inverted U-shaped effect of NPD speed on advantage: faster product
development results in more highly advantaged products, up to some level of acceleration, with

detrimental effects after that.

External outcomes of development speed

Customer-based outcomes

Favourable customer-based outcomes depend on the firms’ ability to transform customer needs into
products that are perceived by customers as delivering value (Mallick and Schroeder 2005). The
prevailing position points to a positive relationship between speed and marketplace success. In this
logic, speed achieves market share objectives by allowing firms to capture unchallenged markets and
establish customer loyalty early (Stalk Jr and Hout 1990). It also extends product life in the
marketplace (Smith and Reinertsen 1991), increasing sales by reducing a firms’ reliance on obsolete

products (Cordero, 1991). Empirical studies support this logic (Calantone et al. 1995; Garcia, Sanzo
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and Trespalacios 2008). Jayaram and Narasimhan (2007) even find that time-to-market surpasses both

cost and product quality in their positive association with market share.

However, speed may not consistently contribute to marketplace success, nor does speed necessarily
impact all indices of customer-based success in the same way. For example, (Ali 2000) empirically
finds that shorter development times positively influence achieving initial revenue goals for minor
innovations, but not for major ones. Tatikonda and Montoya-Weiss (2001) report a strong association
between shorter development times and increased customer satisfaction, but none for achieving sales
objectives. Langerak et al. (2009) find that development time is not a significant predictor of overall

sales volume.

Financial outcomes

Profitability and return on assets or investment reflect the bottom-line implications of NPD, as does
break-even time, the time it takes for a firm to start making a profit from a new product (Jayaram and
Narasimhan 2007). The prevailing view on the speed-financial success link is a synergistic
relationship: faster speed increases financial success. Because fast development increases the
likelihood that a firm enters a market with fewer competitors, they can follow a skimming pricing
strategy, which positively impacts profits (Vandenbosch and Clift 2002). Larger market shares and
loyal customer bases achieved through early market penetration enhances profitability (Droge et al.
2000). These arguments find empirical support from Jayaram and Narasimhan (2007), with respect to
profitability, Calantone et al. (1995) and Langerak and Hultink (2005) for ROI and ROA, and Ali et
al. (1995) for shorter break-even times.

The above research notwithstanding, an increasing number of studies reveal that this relationship also
is far from straightforward. At least one study reports no link between project length and ROI (Swink
and Song 2007). Ali (2000) finds that the speed-profitability relationship is moderated by product
innovativeness. Langerak and Hultink (2006) document an inverted U-shaped relationship, suggesting
there is an “optimal” development speed with the greatest financial returns. Finally, Adams-Bigelow
and Griffin (2005) report a negative relationship between speed and profitability. These conflicting
results illustrate the potential hidden costs of accelerating development (Crawford 1992), and

highlight the fact that cycle time reduction may not necessarily have favourable financial outcomes.
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Speed-success relationship summary

In sum, neither conceptual arguments nor empirical research on how development speed relates to
operational and external measures of NPD performance have converged to a consensus. This study
addresses these inconsistencies and advance scholarly knowledge of these relationships, using use
meta-analytic techniques. This allows us to systematically integrate empirical findings from existing
research with the methodological and contextual characteristics of the primary studies responsible for

the divergent findings.

METHODOLOGY

Database development

The search procedures employed in this investigation to create a comprehensive list of relevant studies
were consistent with those utilized by previous meta-analyses in marketing and management (Brown
and Peterson 1993; Joshi and Roh 2009; Kirca, Jayachandran and Bearden 2005). It involved first
conducting computerized database searches (ABI/INFORM Global, EBSCO, EconLit, JSTOR,
ScienceDirect and Web of Science) using keywords and phrases such as “product development,”
“cycle time,” “innovation speed,” “time-to-market” and “lead time.” The Social Science Citation
Index was also consulted for identifying the most-cited articles in NPD speed research (Griffin 1997a;
Kessler and Chakrabarti 1996). These steps were supplemented with a manual search of the following
innovation, marketing and management journals: Academy of Management Journal, IEEE
Transactions on Engineering Management, Journal of the Academy of Marketing Science, Journal of
Engineering-Technology Management, Journal of Marketing, Journal of Marketing Research, Journal
of Operations Management, Journal of Product Innovation Management, Management Science,
Marketing Science, R&D Management and Strategic Management Journal. References from previous
meta-analyses (Chen et al. 2010; Gerwin and Barrowman 2002; Henard and Szymanski 2001;
Montoya-Weiss and Calantone 1994; Pattikawa et al. 2006) also were reviewed. Finally, to access
new or unpublished work, forthcoming articles were requested from scholars known to be engaged in

cycle time research.

Two criteria determined whether or not to include a study in the meta-analytic database. First, it had to
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be published (or forthcoming) in a peer-reviewed, ISI-rated journal. This criterion carries the risk of
publication bias, which arises from the tendency of published work to report greater effect sizes than
unpublished work, thus producing inflated meta-analytic estimates. However, the extent to which the
meta-analytic estimates suffered from this bias was assessed using file drawer analysis, and the
findings reported in the results section. Second, it had to be an original quantitative empirical study of
NPD speed. Articles presenting theoretical models (e.g., Emmanuelides 1993; Hitt, Hoskisson and
Nixon 1993; Zirger and Maidique 1994), methodology development (e.g., Boer and Logendran 1999),
analytical models lacking empirical testing (e.g., Bayus, Jain and Rao 1997; Cohen et al. 1996; Loch
and Terwiesch 1998; Morgan, Morgan and Moore 2001) and purely qualitative studies (e.g., Flint
2002; Millson et al. 1992; Rabino and Wright 1993; Vesey 1992; von Braun 1990) were discarded.
Articles that operationalized development speed as predictions (e.g., Moorman and Miner 1998;

Rindfleisch and Moorman 2001) also were excluded from the database.

Each study also had to provide the following pieces of information: (1) a correlation-based effect size
statistic for the relationship between development speed and at least one NPD performance
dimension; (2) the number of observations (sample size) on which the correlation was based; and (3)
reliabilities for both constructs (where applicable). Articles in which development speed was treated
as part of a composite NPD performance measure were discarded (e.g., Ancona and Caldwell 1992;
Kusunoki, Nonaka and Nagata 1998; Rochford and Rudelius 1992; Salomo, Weise and Gemiinden
2007; Schulze and Hoegl 2006; Song, Montoya-Weiss and Schmidt 1997; Tatikonda and Rosenthal
2000b). If an otherwise eligible study did not report one or more of these pieces of information,

authors were requested to provide them. Of the 17 authors contacted, 9 supplied meta-analysable data.

Finally, the following rules were employed to ensure an acceptable level of independence for the
correlations in the database: (1) If a publication reported results from multiple independent samples
separately, their results were included as independent samples (Geyskens, Steenkamp and Kumar
20006); (2) If multiple publications were based on the same or on partially overlapping datasets, they
were treated as a single study and correlations entered between two identical variables only once
(Franke and Park 2006; Geyskens et al. 2006)°. These efforts yielded a database of 52 independent
samples obtained from 56 articles published between 1989 and 2009, three of which were forthcoming

% As also noted by an anonymous reviewer, the generalised least squares approach of Gleser and Olkin (1994) offers a
theoretically and statistically advanced way of addressing dependent effect sizes. However, this approach required
knowing the covariance or correlation between dependent effect sizes, which, in a large number of instances were not
available. Therefore, in the interest of consistency, the more conservative approach using dependent effect sizes was
performed.
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when data collection was finalized in April 2009 (See Appendix A).

Variable classification and coding

A preliminary coding protocol that specified the information to be extracted from each study was
prepared to reduce errors and ensure coding consistency (Lipsey and Wilson 2001; Stock 1994). One-
third of the studies were first coded independently by two of the authors based on this coding protocol,
yielding an overall coding consistency of 91%. Discussion resolved disagreements and ambiguities in
the coding scheme. The remaining studies were coded by the first author on the basis of the revised

scheme. The final version of the database was verified by the second author.

All of the success indicators were classified into either operational or external NPD outcomes, based
on Tatikonda and Montoya-Weiss (2001), and then further classified into the six sub-categories of
Figure 2.1. Following Damanpour (1991) and Geyskens, Steenkamp and Kumar (1998), effect sizes
were assigned to performance categories based on how constructs were operationalized. In the
majority of instances, there was no discrepancy between construct name and specific variable
operationalization. However, due to the limited number of studies investigating certain constructs
(e.g., customer satisfaction, ROI/ROA, break-even time), all specific variable operationalisations were
collapsed under the umbrella construct for that category (e.g., ROI/ROA and break-even time both

became externally-determined financial outcomes).

Because a number of studies either used a single item measure without explicitly specifying the NPD
performance dimension examined (Larson and Gobeli 1989), or collapsed multiple different items into
a single general measure (e.g., Aronson, Reilly and Lynn (2006)’s ‘NPD project performance’;
Rusinko (1999)’s ‘NPD effectiveness’), an ‘overall NPD performance’ construct was created to
accommodate for these studies. Effect sizes were reverse-coded for studies that operationalized speed
as development time. Finally, information on a number of potential contextual and methodological

study characteristics was coded for moderator analysis.

The following actions were taken to minimize bias that may occur due to multiple counts of dependent

* The inter-coder agreement per meta-factor was as follows: New product success 91%, development costs 90%, market
entry timing 100%, technical product quality 95%, product competitive advantage 86%, customer-based success measures
93%, and financial success measures 86%.

27



2. Consequences of new product development speed: A meta-analysis

effect size estimates. First, when an article reported correlations for sub-samples but not for the total
sample, each pair of correlations involving the same variables was averaged (Gerwin and Barrowman
2002). Second, for articles reporting multiple variables for the same relationship or measuring the
same variable at different times, the average correlation was entered in the meta-analysis (Brown and
Peterson 1993; Crosno and Dahlstrom 2008). Coding yielded 84 harvested effect sizes. Sample sizes

ranged between 29 and 692. The average and total sample sizes were 163 and 13,163, respectively.

Meta-analytic calculations

As with other recently published meta-analyses (Chen et al. 2010; Gerwin and Barrowman 2002) this
study adhered to Hunter and Schmidt (1990)’s analytic approach. This approach provides clear
guidelines to correct for statistical artefacts that cause effect sizes to deviate from the true population
effect size and avoids the statistical power difficulties associated with testing when the number of
studies is small (Gerwin and Barrowman 2002). Finally, it allows investigation of the moderating role
of study characteristics and the determination of conditions under which certain effects are manifest

(Chen et al. 2010).

The biasing effect of both sampling and measurement error were corrected for prior to analysis. To
correct for sampling error, the weighted-mean correlation (r-bar) was calculated by weighing each
correlation with its corresponding sample size and its standard deviation. To correct for measurement
error, each reported correlation was divided by the square root of the reliabilities of the two constructs.
For averaged correlations, an average reliability coefficient also was computed (Gerwin and
Barrowman 2002). When reliability information was not provided, the mean reliability from the other
articles investigating the same relationship was used as the best estimate of the missing reliability
coefficient (Balkundi and Harrison 2006). The true score correlation (p) was reached by computing

the weighted average of the reliability-corrected correlations.

In calculating the variability in effect size estimates once they have been averaged across studies, the
fixed-effects (FE) model attributes variability in findings to sampling error variance only, implicitly
assuming that studies are otherwise homogeneous. The random effects (RE) model (Franke and Park
2006; Rodriguez Cano, Carrillat and Jaramillo 2004), on the other hand, treats the variability as
arising from two sources: (1) study sampling (between-studies variance), and (2) the sampling of

individuals within studies (sampling error variance). This article thus adopted the RE approach, since
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it is more conservative and is less susceptible to Type I errors (Hunter and Schmidt 2000).

RESULTS

Main effects

Table 2.2 reports the main effects results, giving the number of correlations (k), combined sample size
(N), sample-weighted uncorrected correlation (r-bar), estimated true correlation corrected for
sampling error and unreliability (p) for each effect size. 95% confidence intervals were constructed
around r-bar for each relationship using the random effects standard error formula (Hunter and
Schmidt 2000). If this confidence interval does not include zero, the r-bar estimates are not
significantly different from zero. As some of these confidence intervals are fairly large due to the use

of the random effects model, the resulting conclusions are fairly conservative.

Also, since published studies tend to report greater effect sizes than unpublished ones (the “file drawer
problem” or “availability bias”), the exclusion of unpublished work may lead to inflated meta-analytic
estimates and erroneous conclusions (Lipsey and Wilson 2001). The last column thus reports the fail-
safe k, or number of additional unpublished studies that would be needed to reduce the effect size to
below statistical significance (p < 0.05), to address potential concerns of this bias (Orlitzky, Schmidt
and Rynes 2003). Larger fail-safe k’s, such as these, indicate the absence of a serious threat to the

validity and reliability of meta-analytic findings.

The results indicate a significant positive correlation between the development speed - overall new
product success constructs (p = 0.309, p < 0.05), with a failsafe k sufficiently large to alleviate

potential file drawer concerns.

Of the relationships between development speed and the four operational NPD outcomes, all but one
is statistically significant. First, shorter development times are significantly associated with lower
development costs and increased proficiency in market entry timing, the two process-related success
constructs. With effect estimates of p = -0.47 and p = 0.65, respectively (both p< 0.05), the
associations can comfortably be classified as strong (Cohen 1992). The speed and technical product

quality relationship fails to reach significance. Finally, development speed is positively and
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significantly associated with increased product competitive advantage (p = 0.30, p < 0.05). Fail-safe k
values (k= 36-159, 6-12 times the number of correlations included in the meta-analyses) for the three
significant relationships suggest that, if included, new or unpublished studies are unlikely to influence

the results.

For the two external outcomes, financial and customer-based measures, the estimated true correlation
coefficient for both constructs in relation to speed is positive, significant, and moderate in magnitude
(p = 0.29 and p = 0.28, p < 0.05, respectively). The fail-safe k values (4-5 times the number of
correlations included in the meta-analysis) also suggest that these relationships appear resistant to

unpublished null effects.

Together, these results generally support the contention that NPD speed promotes success. The
findings for development cost and proficiency in market entry timing, the two process-related aspects
of operational success, are in line with the synergistic accounts (faster is better) of their association
with speed as is the relationship between speed and the product-related operational construct of
product competitive advantage - faster development is associated with more competitively advantaged
products. However, the results suggest no significant association between speed and technical product
quality, and thus are unable to establish the superiority of either a synergistic (faster is better) or trade-

off perspective (faster is worse) for that relationship.

Development speed also is significantly and moderately strongly linked both to increased customer-
based and financial new product outcomes, the external measures of new product success. If success
measures are hierarchical in nature, with customer-based success acting as one possible link between
operational process and product measures of success and the ultimate goal of creating financially
successful products, as suggested by Langerak et al. (2008), then these findings suggest that NPD
speed must be considered as at least one of the factors that managers will want to manage to achieve

these external success measures.

Heterogeneity analysis

Although the main effect results indicate a generally synergistic relationship between development
speed and NPD outcomes, these relationships may not necessarily be manifest similarly across all 52

independent samples. That is, substantial variance across independent samples may have remained
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even after correcting for artefacts (i.e., sample size and reliability).

The generalizability of the main effects findings was assessed in two ways. The Q statistic (Lipsey
and Wilson 2001), assesses the homogeneity of the effect size distribution (Hedges and Olkin 1985).
A significant O suggests a likely presence of effect size heterogeneity, warranting a search for
moderators to explain it. The second method used was the 75% rule (Hunter and Schmidt 1990).
According to this rule, when statistical artefacts (sampling and measurement errors) explain 75% or
more of the observed variance, moderators are unlikely to have caused variation and the effect size
can be considered homogeneous across studies. The methods yielded consistent results for all seven

relationships.

Only the speed-market entry timing proficiency relationship proves to be homogeneous: its Q statistic
is not statistically significant and virtually 100% of observed variance is accounted for by sampling
and measurement errors. The other six speed/success relationships display heterogeneity. It was thus

necessary to search for moderating variables for these success dimensions.

Moderator effects

Potential moderators were chosen based on previous NPD research (Griffin 2002; Kessler and
Chakrabarti 1996; Mallick and Schroeder 2005) and meta-analyses (Chen et al. 2010; Henard and
Szymanski 2001). Moderators were coded only when information was unambiguous in the text
(Damanpour 1991). Moderation was tested only when at least 3 observations were present for each

category to ensure estimate stability (Geyskens et al. 2006).*
Table 2.3 lists the characteristics considered in the moderator analysis.

For moderators coded as categorical variables, the ANOVA-analogue test was used to assess their
influence on effect size (Lipsey and Wilson 2001). This method splits the effect sizes into the
moderator categories and tests for between- and within-group category differences, yielding two test

statistics: (1) the between-group goodness-of-fit statistic Op, and (2) the within-group goodness-of-fit

* Consequently, investigating the role of several of the initially coded moderating variables was not possible, including:
(1) key informant versus senior management response data, (2) primary versus secondary data; (3) survey versus other
forms of data collection; (4) cross-sectional versus longitudinal research design; (5) industrial versus consumer markets;
(6) single versus multiple organization response data; and (7) US versus non-US sample.
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statistic Q,, (Aguinis and Pierce 1998). When Q; is statistically significant, the mean effect size differs
for the two groups and the moderator is significant (Joshi and Roh 2009). To compare estimated true
population correlations of moderator categories, separate meta-analyses were conducted for each
category. 95% confidence intervals were constructed around the uncorrected weighted mean
correlation for each category to see whether it includes zero. Since year of data collection was coded
as a continuous variable, its moderating role was assessed by treating it as the independent variable in
a simple regression for predicting effect sizes for each meta-factor. Since they are more accurate
representations of true effect size than reported correlations (Hunter and Schmidt 1990), this study
adhered to the approach used by Henard and Szymanski (2001) and Troy, Hirunyawipada and Paswan
(2008) and conducted the moderator analysis on reliability-corrected correlations. Results from these
procedures are presented in Tables 2.4 (research design moderators), 2.5 (speed measurement

moderators) and 2.6 (contextual moderators).

Table 2.3 Potential moderators of the speed-performance relationship

Study design characteristics

1. Organizational sampling procedure random versus non-random sampling

2. Scope of measurement project-level versus program-level scope

3. Number of informants Single versus multiple informants

4. Year of data collection the year in which the data used in the study was collected (‘publication

year-3” if not specified)
Speed measurement characteristics
5. Number of items single-item versus multi-item scales

6. Absolute versus relative measures actual development speed versus speed compared to initial plans or
similar past projects

7. Objective versus subjective measures development speed obtained from company database versus
respondents’ perceptual assessment of development speed

Contextual characteristics

8. Type of innovation products only versus products and services
9. Number of industries represented in single industry versus multiple industries
sample
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As shown in Table 2.4 by the significant O, statistics, organizational sampling criteria significantly
moderated all relationships, except for the speed-financial outcomes link. Randomly selected samples
had larger effect sizes for customer-based and competitive advantage outcomes than did those not
reporting such a selection procedure. Non-random samples had higher effect sizes for composite
success, development costs, and technical product quality outcomes. Sampling procedure was
particularly influential on the development speed-composite success link, with a very high Q5 (319.1)

and markedly different mean effect sizes: p,andom = -0.099 (1n.8.) versus puon-random = 0.510 (p < 0.05).

Since the overwhelming majority of studies engaged in project-level as opposed to program-level data
collection (46 versus 6), the only relationship for which a sufficient number of observations per
moderator category was available was speed-composite success. However, a non-significant O,

statistic indicated no between-category difference in mean effect size.

The moderating role of the number of informants was assessed for 3 relationships. O, was significant
for only the speed-cost link (O, =23.61, p <0.01), where the single-respondent mean effect size was
markedly larger than its multiple-respondent category counterpart, and both effects were significant

(psingle: '0»505 pmultiple = '022,17 < 005)

Finally, as indicated by their small but statistically significant regression coefficients (both 0.03, p <
0.05), more recent studies report greater effect sizes regarding the speed-success and speed-technical

performance links.

The role of speed measurement characteristics on the meta-analytic estimates was examined next
(Table 2.5). It was possible to test all six success dimensions for the moderating effect of the number
of items in the speed measure. Only customer-based outcomes showed no moderation (Qp = 2.40, p >
0.10). For the remaining five relationships, studies using multi-item scales report correlations

noticeably greater in magnitude than those using single-item scales.

Whether speed was operationalized in absolute or relative terms was a significantly moderating
influence for both external success outcomes. When measured in relative terms, there was a
significant relationship between speed and customer- and financial-based success. However, these
relationships reduced to insignificance when studies used absolute speed measures. The same result
occurred for the speed-product competitive advantage relationship. The speed-technical product

quality link showed no moderation by this variable, while the other success dimensions had
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insufficient numbers of cases for testing.

Table 2.5 Moderator analysis results for speed measurement characteristics

7. Objective vs.

5. Number of items 6. Absolute vs. relative C
subjective

Single  Multi 0 Abs Rel 0 Obj Subj 0
k) pk) ' pk)___p(k) ’ pk) __ pk) ’

New Product Success

Overall/composite 0.11 050  318.35* - y -
(®) 14 (2) (20) (1 (14)
Operational Outcomes

Process measures

R o * * R
Development costs 0.34 0.61 411

®) ™ @ an @  an
P}"Odllct measures
Technical product qualit 0.12 0.41 16.66 *  -0.124* 0.16 0.29 0.15 0.16  0.40
P d Y (14) 3 (5) (23) 4) (13)
” 0.13 039%  30.82*% -0.027 041 76.20 * . - _
Product competitive advantage © ©) 3) (12) a %)
External Outcomes
Customer-based 0.26* 0.32* 240* 0.067 037% 32,15 * - - _
() ©) G ® @  an
Financial 0.16* 053% 5516* 0071 046% 6722 * - . B
®) 3 “ @) ) %)
* p<0.05;

p: estimated true correlation corrected for sampling error and unreliability for moderator category subset; k: number of
correlations analysed in moderator category subset; Single: single-item scale; Multi: multiple-item scale; Abs: absolute
measure of speed (months); Rel: relative measure of speed; Obj: objective measure of speed; Subj: subjective measure
of speed.

Bolded numbers indicate which of the 2 subgroups had a significantly larger effect size when Q, is significant.

A thorough investigation of the objective versus subjective development speed operationalization was
infeasible due to an insufficient number of studies using objective measures for all relationships
except for the technical product quality success dimension. Even then, however, the results did not

suggest any moderating role of this variable.

Finally, the roles of two contextual study characteristics on the meta-analytic estimates were assessed.
Table 2.6 shows that whether or not studies focused on products (physical goods) only or a

combination of products and services significantly moderated only the effect of development speed on
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composite success, (Qp = 65.48, p < 0.01), with the mixed category reporting greater correlations

(ppraduezs =0.22 and Pmixed = 048)

Table 2.6 Moderator analysis results for contextual characteristics

8. Innovation type 9. Number of industries
Prod Serv 0 Single Multi 0
p (k) p (k) b p (k) p (k) '
New Product Success
. 0.22 048 * 65.48% - - -
Overall/ composite (18) @ ) @1
Operational Outcomes
Process measures
Development costs ’ S ) 0.45% -0.47% 0.19
P (17) () (6) (13)
Product measures
. . - - - 0.13 0.16 0.15
Technical product qualit;
procuct quatty (17) M ®) (12)
Product competitive advantage (1-5) (i) ) (é) (1-3) )
External Outcomes
Customer-based 0.27 031 0-56 0.34 0.27 1.33
(10) 3 ) ©
Financial : - ) . - )
®) (U] 1) (@)
* p<0.05;

p: estimated true correlation corrected for sampling error and unreliability for moderator category subset; k:
number of correlations analysed in moderator category subset; Prod: physical good or product; Serv: service;
Single: one industry context; Multi: multiple industries in survey.

Bolded numbers indicate which of the 2 subgroups had a significantly larger effect size when Q, is significant.

Three development speed relationships assessed whether studies using single-industry data differed
from those using data from multiple industries: customer-based outcomes, development costs and
technical product quality. However, number of industries was not a significant moderator for any of

the studied effects (Q,=0.19, 0.15 and 1.53, respectively).

In sum, although a comprehensive moderator analysis of several potential moderators was not feasible
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due to data limitations, a number of factors were identified that do contribute to a lack of cross-

situational consistency in speed/success relationships.

ANTECEDENTS OF NEW PRODUCT DEVELOPMENT SPEED

To provide a holistic view of NPD speed and validate the results reported by Chen et al. (2010), a
meta-analysis of NPD speed antecedents was also performed following the analytic procedures
described above. The database, which consisted of 75 independent samples from 86 publications,
yielded 354 effect sizes spread across 42 meta-factors’. Sample sizes ranged from 11 to 692. The

average and total sample sizes were 136 and 46,354, respectively.

Although this study adopted a more fine-grained approach to variable classification (for instance,
distinguishing between firm and market perspectives of innovativeness) and considered additional
influences (e.g., NPD competencies, firm characteristics and environmental factors), its meta-factor
groupings corresponded broadly with the Chen et al. (2010) study. The antecedents analysed are as
follows. The number of independent samples which reported correlations with development speed (k)
is indicated in parentheses. Project characteristics: complexity (14), firm perspective of innovativeness
(19), market perspective of innovativeness (9), composite/not specified perspective of innovativeness
(5), project newness (5), project size (3); Process characteristics: standardization (10), supplier
involvement (12), customer involvement (10), use of other outside assistance (11), goal effectiveness
(15), formal process use (9), process concurrency (13), iteration frequency (5), testing (3); NPD team
characteristics: cross-functional team use (9), extent of functional diversity (7), organizational
integration (12), teamwork quality (13), team size (14), team stability (4), team commitment (4),
management style (11), team leader strength (10), team co-location (7); NPD competencies: planning
proficiency (4), marketing proficiency (11), technical proficiency (9), problem solving proficiency (4),
team learning (6); Firm characteristics: alignment with core competencies (7), resource availability
(4), organizational support (8), speed emphasis (6), time-based incentives (4), project priority (6),
company size (13), innovative organizational climate (5); Environmental characteristics: technology

turbulence (12), market turbulence (12), competitive intensity (4), market attractiveness and ease of

entry (5).

% Chen et al. (2010) used a smaller database of 217 effect sizes spread across 17 meta-factors, harvested from 74 independent samples
which appeared in 70 publications.
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The results, particularly those pertaining to the meta-factors with population correlation coefficients

greater than 0.30 (‘salient’ antecedents of development speed) were consistent with Chen et al. (2010).

No project characteristic emerged as a significant antecedent to development speed. Goal effectiveness
was the only salient (p > 0.3) process characteristic, with a corrected population correlation estimate
of 0.38. Also contributing to faster product development were process concurrency (p =
0.28), customer involvement (p = 0.28), formal process use (p = 0.25), testing (p = 0.24), supplier
involvement (p = 0.15) and standardization (p = 0.14). The link between these 7 process-

related antecedents and development speed was cross-situationally consistent.

Of the 10 NPD team characteristics analysed, team stability (p = 0.39) and team leader strength (p =
0.33) are salient contributors to development speed. Neither the chi-square test nor the 75% rule
suggested heterogeneity in their relationship with development speed. Team commitment and
management style were also significant and cross-situationally consistent antecedents pertaining to the
NPD team. Organizational integration (p = 0.26), teamwork quality (p = 0.23), team commitment (p =
0.21), management style (p = 0.19) and cross-functional team use (p = 0.18) were also significant,

albeit not salient, features of the NPD team associated with faster development.

With regard to NPD competencies, marketing proficiency (p = 0.37), problem solving proficiency (p =
0.33) and team learning (p = 0.32) were salient determinants of development speed. Technical
proficiency was also a significant, but not quite salient, contributor to speed (p = 0.29). However, all

of these competencies displayed heterogeneity in their relationship with development speed.

Innovative firm climate (p = 0.38), organizational support (p = 0.34) and availability of resources (p =
0.31) were the firm characteristics displaying the strongest association with faster NPD. Emphasis on
speed (p = 0.25), project priority (p = 0.14) and company size (p = 0.08) were also significant meta-
factors. None of these meta-factors, except for availability of resources and facilities, were cross-

situationally consistent.

None of the 4 environmental characteristics analysed proved significant.

Table 2.7 summarizes the main effects and heterogeneity analysis results and compares it to those

reported by Chen et al. (2010). The results generally validate the previous findings, discrepancies
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attributable to differences in variable classification and database size.®

Table 2.7 Antecedents of development speed - Main effects and heterogeneity analysis summary

comparison
Present Study Chen et al. (2010)
Antecedent p (k) Hrtg. Antecedent p (k) Htg.
Project characteristics
Complexity _(01}1;) N Complexity -(01;)3 N
0.01

Z

Firm perspective of innovativeness

(19)
0.07
(C)
0.12
(©)
0.01
(%)

-0.19
3)

Z

Market perspective of innovativeness 0.06
Newness @7) N

z

Mixed/unspecified perspective of innovativeness

~

Project newness

Project size n/av - -

Z

Process characteristics

*
Standardization ?1(1);1 v
Process formalization 0.23 * Y

%
Formal process use 292)5 N (12)
%
Supplier involvement ?1;)5 N
028 * External integration 029 * N
Customer involvement (1'0) N (18)
. . . . 0.08
Use of other outside assistance/information an N
. 0.38* . 038 *
Goal effectiveness (15) Y Goal clarity (12) N
0.28* 0.34
Process concurrency (13) Y Process concurrency (12) Y
. . -0.12*
Iteration/build frequency ) N
024 * Iteration 0.32 * Y
Testing ; Y (6)

3

NPD team characteristics

%
Cross functional team use 291)8 N

026 * Internal integration 038 * N
Organizational integration ( 1'2) N (36)

¢ Since a development speed antecedent meta-analysis is not a central aim of this study, the results are not reported in as
much detail as those pertaining to NPD performance.
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Table 2.7 (cont.) Antecedents of development speed - Main effects and heterogeneity analysis
summary comparison

Present Study Chen et al. (2010)
Antecedent p (k) Htg. Antecedent p (k) Htg.
Teamwork qualit 023 * N
Functional diversity 0.07 N Functional diversity 0.09 N
(7 (6)
Team size _(012)2 N (n/av) - -
*
Team stability 0(23)9 Y
021 * Team dedication 036 * N
Team dedication and commitment @) Y (10)
0.19 * 022 *
Management style (an Y Team empowerment (10) N
ES *
Strength and influence of team leader (01”3‘; Y Team leadership ?13; N
Team proximity/ same site location (270)4 N Team co-location 0(;;)4 N
NPD competencies
Up-front planning proficiency (z;‘l)] N (n/av) - -
. . 037 *
Marketing proficiency (an N (n/av) - -
*
Technical proficiency (2'92)9 N (n/av) - -
. . 033 *
Problem solving proficiency ) N (n/av) - -
. 032 * . 027 *
Team learning ) N Learning a1 Y
Firm characteristics
. . . . 0.16 . 038 *
Experience & alignment with core competencies I N Team experience ) Y
- e 031 *
Availability of resources and facilities ) Y
034 * Top management support 029 * N
Organizational support ) N (10)
*
Project priority 261)4 N (n/av) - -
*
Speed emphasis 262)5 N
0.08 Emphasis on speed 0.19 N
Presence of time-based rewards and incentives ( ) Y (7
¥
Company size (()1(3 N (n/av) - -
*
Innovative firm climate (:53)8 N (n/av) - -
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Table 2.7 (cont.) Antecedents of development speed - Main effects and heterogeneity analysis
summary comparison

Present Study Chen et al. (2010)
Antecedent p (k) Hrg. Antecedent p (k) Htg.

Environmental characteristics

Technological turbulence ()(10 27) N (n/av) - -
. 0.01

Market/demographic turbulence (12) N (n/av) - -

Competitive intensity 0?3) N (n/av) - -
. 0.09

Market attractiveness/ ease of entry ) N (n/av) - -

*p <0.05;

p: estimated true correlation corrected for sampling error and unreliability; k: number of correlations analysed; Hrg:
Result of heterogeneity analysis based on the 75% rule and significant Q, (Y=cross-situationally consistent;
N=heterogeneous).

Bolded numbers indicate statistically significant antecedents (p < 0.05);

Bolded and italicized numbers indicate salient antecedents (p > 0.3).

DISCUSSION

The main finding of this meta-analysis is that, at first glance, development speed is associated with
increased new product success. These findings are independent of whether success is measured

overall, as an operational outcome, or as an external outcome.

Table 2.8 shows how the results of this study compare to previous meta-analytic studies. As none of
the previous meta-analyses investigated new product success as a multi-dimensional construct, their
main effect findings are comparable only to those produced by the studies in our meta-analytic

database that used just an “overall” or “composite” measure of success (Table 2.2, row 1).
The main effect size estimate of the present research is just larger than the average of the effect sizes

found previously, and thus corroborates previous findings. Interestingly, as these data also show, both

Henard and Szymanski (2001) and Pattikawa et al. (2006) found that the observed variance explained
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Table 2.8 Results across meta-analytic studies

Montoya-Weiss Henard and Pattikawa et al.

Study and Calantone Szymanski (2001) (2006) Present study
(1994)
Speed Effect Size 0.18 0.22% 0.39%* 0.31*
Heterogeneity Not tested: Small #  Variation explained by ~ Variation explained Variation explained by
of studies; need sampling and by sampling and sampling and
replication measurement < 75% measurement < 75%  measurement < 75%
(test for moderators) (test for moderators) ~ AND O statistic
significant
(test for moderators)
Moderators e None e Level of respondent e None e Sample selection
tested ® # Success items e Analysis level
o Objective/subjective e # informants
success measure e # speed items
e Innovation type e Absolute/relative
o Sample geography speed measure
e Objective/subjective
speed measure
e Innovation type
e {# industries
Moderation o Objective/subjective Sample selection
found success measure # informants

# speed items
Absolute/relative
speed measure

e Innovation type

* p<0.05.

by sampling and measurement errors was less than 75%, suggesting that non-random cross-situational
heterogeneity exists in the data and that the corrected population effect size yielded by the main
effects analysis may not be generalizable onto certain groups of studies.” Investigating the moderating
influences on effect size and the speed relationships for the different dimensions of success is the

unique contribution of this research to extant knowledge in the field.

Closer inspection of the meta-analytic estimates for the speed-performance associations for the
different success dimensions studied reveals that faster product development is linked to favourable
outcomes in all but one dimension. Improved technical product quality is not associated with how fast
the NPD process is completed. On the one hand, this makes sense. Sometimes, achieving technical

product quality goals is just more difficult than initially envisioned, and thus takes longer than

7 With only one correlation, Montoya-Weiss and Calantone (1994) could not perform this analysis.
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originally expected (Cohen et al. 1996). And one of the ways in which firms sometimes meet
commercialization date targets or shorten cycle times is through compromising product performance
specifications (Rosenthal and Tatikonda 1993). On the other hand, a number of previous studies have
found significant and positive relationships between speed and technical quality (Calantone and Di
Benedetto 2000; Harter et al. 2000; Kessler and Bierly 111 2002) What may thus have occurred in this
dataset then, are some studies with positive and some studies with negative correlations, with each
cancelling the other out, and the overall general empirical result being no significant relationship.
These opposing results also may indicate a nonlinear association between the two variables, which

cannot readily be inferred from these bivariate correlations.

Decreasing NPD cycle time has the largest correlation with proficiently managing market entry
timing. Furthermore, two separate tests suggest that this finding (and only this finding) is robust
across research design decisions and contexts. Thus, from a managerial perspective, explicitly
managing NPD speed is most important for products and industries that have very narrow strategic
windows of opportunity, where, if one misses the window, the product likely will not return the firm’s
investment in it. A recent example of this is Motorola in the smart phone market, which, with a Droid
2009 market share of 9.7%, lags significantly behind Research in Motion (49.2%), and Apple
(23.1%).® Even with a number of quality-differentiating features,’ forecasters predict that the Droid

will not overtake the market pioneers.

The remaining four success indicators — development costs, product competitive advantage, and
customer-based and financial success — all show statistically significant main effect correlations with
NPD speed. Faster development is associated with favourable outcomes in these indicators. At first
glance, these findings stand in stark contrast to the literature that emphasizes the unintended
consequences of NPD speed on other operational outcomes (e.g., Crawford 1992; Lilien and Eunsang
1989; Smith and Reinertsen 1991). Instead, they align with the synergistic view on the link between
operational NPD outcomes. Rather than posing an additional burden on firm resources (Rosenthal
1992), developing products faster allows firms to limit expenditures such as man-hours. Similarly,
products that are moved to market quickly benefit from more accurate forecasts, such that they are
better aligned with the rapidly changing needs of consumers (Smith and Reinertsen 1991). The
synergy account also enjoys theoretical support from a learning perspective, in that faster product

development allows for more learning loops and fosters NPD competencies which, in turn, translate

® http://seekingalpha.com/article/194442-predicting-2010-north-american-smartphone-market-share

? http://www.pcworld.com/article/174609/verizon_droid_5_standout_features.html
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into a more efficient development process (Eisenhardt and Tabrizi 1995).

It is important to note however, that these meta-analysis findings should not necessarily be interpreted
as refuting the possibility of trade-offs between success dimensions. As highlighted by Swink et al.
(20006), trade-offs are more apparent in highly efficient projects than in those operating with
suboptimal levels of efficiency. This is because projects operating with low efficiency have more
scope to utilize processes, techniques and resources to achieve improvements on multiple fronts.
Efficient projects, on the other hand, have already exhausted these possibilities and cannot increase
efficiency further in the absence of additional resources. It is therefore reasonable to suggest that the
lack of meta-analytic evidence for performance trade-offs can be due to the disproportionate

representation of inefficient projects in the primary studies.

Results of the heterogeneity analyses conducted also are indicative of a more complex speed-
performance relationship than indicated by the main effects results alone. Proficiency in market entry
timing aside, no other performance measure displays heterogeneity in its relationship with
development speed. Thus, it is possible for the trade-off and synergy scenarios to both be applicable,
depending upon the features of the research and the setting in which it was conducted. The moderator
analyses conducted for the heterogeneous relationships provide detailed insight on how research
design features, choice of speed measure and study context bear on the findings. As Table 2.8 shows,

none of the previous development speed meta-analyses included potential moderators.

Worthy of particular attention are the moderating influences on the speed-technical product
performance link, the main effect estimate for which failed to reach significance. However, close
inspection of Tables 2.4-2.6 reveals that the relationship is in fact statistically significant for certain
subgroups of studies. In particular, research design and speed variable measurement decisions can

change this insignificant main effect relationship into a significant one through moderation.

First, while random samples generated no significant relationship between the two variables,
correlations for the purposively drawn (non-random) samples were significant and moderately strong
(Cohen, Cohen, West and Aiken 1983). An implication of this finding is that there may be some
specific industries, as Harter et al. (2000) found for software development, or other specific contexts
for which the general tendency of the relationship will be positive, and yet other contexts exist in
which it is not. Academics, then, in future research need explicitly to state whether the sample was

randomly chosen (and thus they would not expect a relationship between speed and technical product
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quality), or whether they are purposively choosing a sample for which speed might be associated with
performance for some theoretical or empirical reason. Potential contexts to test further include
industry (software has already shown this effect), technology dependency, and services versus

products.

Second, when speed is measured with just a single item, there is no significant speed-technical
product quality relationship. However, when speed is measured by multiple items, the correlation is
significant and large (p = 0.41, p < 0.05). This pattern aligns with the notion that multi-item scales
capture the different facets of constructs better (Henard and Szymanski 2001) and yield larger effect

sizes than single-item scales (Kirca et al. 2005).

As noted earlier, the other five success dimensions — composite success, development costs, product
competitive advantage, customer-based success and financial success — all show statistically
significant main effect correlations with NPD speed. However, and more importantly, the correlations
for all five of these success dimensions also are cross-situationally heterogeneous. In other words, the
magnitude of those correlations can differ depending upon research decisions and contexts.
Furthermore, it is surprising how many initially statistically significant main effect correlations reduce

to complete insignificance for different relationship moderators, as shown in Table 2.9.

Table 2.9 Moderators that reduce main effect correlations to insignificance

Sampling # of speed Speed

procedure items measure Product type

New Product Success

Overall/ composite Random Single Physical products
Operational Outcomes

Product measures

Technical product quality Random Single

Product competitive advantage Single Absolute

External Outcomes

Customer Non-random Absolute

Financial Absolute
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The three most important moderating variables are sample randomness, number of items in the speed
measurement scale, and whether the study used absolute or relative measures of speed (Tables 2.4 and
2.5), all methodological decisions. Using random samples, multi-item scales and absolute measures
reflect current standards for achieving methodological rigor in social science research. Random
samples produce true empirical generalizations that hold across all contexts (which meta-analysis
strives to uncover). As noted above, multiple items allow a measure to reflect all of a construct’s
various facets. Finally, using absolute measures of speed eliminates comparative judgment influences

on outcomes.

Interestingly, as Table 2.9 shows, using random samples and absolute measures of speed, although
more methodologically rigorous, is more likely to produce insignificant speed/success relationships —
while the less methodologically rigorous choices of non-random samples and relative speed measures
produce more statistically significant relationships. The only success measure that differs from these
results is customer-based success, where the relationship with speed is just the opposite — insignificant
for non-random samples, and significant for random ones. Using multiple items for measuring speed
(the methodologically more rigorous decision) always produces higher correlations with success than
using a single measurement item (statistically significantly higher in six of seven success dimensions),

and for three dimensions, the single-item relationships become insignificant.

Of the previous meta-analyses that have investigated the NPD speed/success relationship, none have
included potential moderators associated with measurement decisions for the speed construct.
Furthermore, only Henard and Szymanski (2001) investigated any research design or contextual
moderators that overlapped with the analyses performed from the data available for this research. Both
studies investigated differences in the relationship that depended upon whether the sub-samples
included physical goods versus services (Henard and Szymanski 2001) or goods versus a mix of
goods and services (this investigation). Henard and Szymanski (2001) found no significant
moderation, while this study’s results show an increase in the speed/success relationship when both
goods and services constitute the sample, reinforcing the recommendation above concerning context

and sampling randomness as control variables in future research.
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IMPLICATIONS

The moderating findings have important implications both for academics pursuing research in NPD
success and cycle time as well as for practitioners developing new products. From an academic
perspective, the results of this research (along with moderation findings by Pattikawa et al. (2006) and
Chen et al. (2010)) show that methodological differences are very important in understanding
potential NPD speed-success relationships. For example, Pattikawa et al. (2006) concluded from their
moderation analysis on antecedent-performance relationships that the number of items in the speed
measure, and whether it was absolute or relative and objective (versus subjective) all were important
differentiators of their magnitude. In addition to absolute versus relative and the number of indicators
in the speed measure, the results of this investigation also indicate that sample randomness matters.
Most notably, these four methodological decisions do not always produce results in the same direction

for all speed relationships.

Academics are confronted with a series of methodological decisions shaped not only by the demands
of the research question but also by practical constraints. It is not the aim of this research to delineate
what the “correct” courses of action are in relation to these decisions. However, the moderating effects
of these decisions, as well as the directional inconsistencies in the way they are manifest in different
speed relationships highlights the importance of clear communication. In this way, one can better
assess the accuracy, meaningfulness and cross-sectional generalizability of empirical findings

regarding NPD speed.

Furthermore, given the large percentage of variability in effect sizes which remained after sampling
and measurement errors are corrected for, there is every chance that there were statistically significant
moderators which could not be included in the analyses because of data limitations. This possibility
further echoes the need for study characteristics to be reported clearly, accurately and completely for
results to be meaningfully interpretable. Therefore, despite the main effects results pointing
overwhelmingly to a positive association between speed and NPD performance, it is possible that
these results do not necessarily validate synergistic accounts at the expense of trade-off arguments. On
the contrary, the subsequent moderator analyses suggest the validity of both perspectives under

different conditions.

For managers, the results of this study suggest that there may be some divisions or product categories

in their firms for which decreasing NPD cycle time may increase success, but others for which it may
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not. Before setting off on a unilateral corporate program to reduce NPD cycle time, therefore, they
may want to analyse archival data for their different divisions to discern which ones have historical

results that support implementing such a program.

Additionally, based on the results concerning market entry timing proficiency, they should consider
cycle time reduction programs for product categories with the narrowest windows of opportunities
first. Cycle time reduction may not be as important to hit windows of opportunity for slowly evolving

categories.

Also worthy of emphasis is the possibility of relationships being manifest differently under different
organizational contexts. Although an extensive analysis of moderators pertaining to the organizational
context was infeasible due to data limitations, the sheer amount of unexplained variance remaining
after artefact correction may be indicative of different organizational settings favouring different

speed-performance associations.

The results also do not afford any inference of outcome directionality, as sufficient data to create and
test a meta-analytic structural model for these constructs was unavailable. This last point underlines an
important implication for managers, as well as one area of critical need for future research. From this
analysis, indeed from the sum of the previous research done on NPD cycle time and success, it is
unclear which construct, speed or success, is the cart, and which is the horse. We cannot conclude
whether faster development speed leads to improved NPD success, or whether companies that are
more successful at developing new products also become speedier than others due to their
development capabilities. There is no evidence to show which capability leads, and which follows: nor
does any other study, to the best of our knowledge, have any evidence to this. This is an important

point for practitioners.

LIMITATIONS AND FURTHER RESEARCH

As with all research, this study has a number of limitations which should be taken into account when
interpreting and evaluating its results. As is typical of meta-analytic reviews, a construct could be
considered for synthesis only if the minimum recommended number of three studies reported it. To

include as many effect sizes as possible, some related specific success items were collapsed under
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broader construct headings. While the classification of NPD success measures used in this study has
solid grounding in previous conceptual and empirical work and the use of broader meta-factors serves
the interest of parsimony, it is possible that this approach may have prevented us from uncovering

certain additional nuances in the speed-success relationship.

Similarly, not all of the empirical work initially identified as relevant provided the information
necessary for quantitative synthesis. It was possible to obtain the necessary missing information for
only a subset of the studies from authors. The absence of information on study characteristics such as
moderator variables and a lack of sufficient variability across studies with regard to some
characteristics posed a major constraint on the extent to which a comprehensive assessment of
moderating factors could be conducted and also limited the number of relationships for which the

effect of a particular moderator could be examined.

A final limitation is that this study used bivariate correlations between development speed and new
product success, as did Henard and Szymanski (2001) and Chen et al. (2010). Therefore, these results
do not reflect any potentially nonlinear relationships between these variables (e.g., Langerak and

Hultink 2006; Langerak et al. 2008; Lukas and Menon 2004).

This study has taken the first step towards a systematic review of development speed which brings
together the antecedents and consequences. The complementary use of meta-analysis and structural
equation modelling methods such as path analysis (Viswesvaran and Ones 1995), which this study
was unable to implement due to the large number of empty cells in the pooled meta-analytical
correlation matrix, would be invaluable for comprehensive synthesis provided that its practical

challenges are overcome.
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' This chapter is currently under review. An earlier version has been presented as Cankurtaran, P., Langerak, F., Rijsdijk,
S.A. 2008. Cycle time reduction and the learning curve. Proceedings of the 32nd PDMA Academic Research Forum,
Orlando, USA.
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INTRODUCTION

As product life cycles shorten, it becomes increasingly important for firms to identify ways to reduce
new product development (NPD) project cycle times (Chen et al. 2010; Perols, Zimmermann and
Kortmann 2012). Firms with shorter cycle times have greater strategic flexibility and can choose to
pursue first-mover and fast- follower strategies (Brown and Eisenhardt 1995; Swink et al. 2006).
Also, shorter cycle times are associated with lower development costs and greater product quality
(Langerak and Hultink 2005), which enable firms to satisfy their customers faster while supporting
higher sales prices and earning higher margins (Tatikonda and Montoya-Weiss 2001). Overall then,

shorter cycle times contribute substantially to a firm’s sustainable competitive advantage.

Recent meta-analytic research indicates that experience is an important determinant of NPD cycle
time (Chen et al. 2010). Experience helps safely bypass unnecessary development steps and enables
team members to identify more easily what is compatible or not with the attainment of specific project
goals (Swink et al. 2006). Yet previous research focuses solely on experience available within the
team executing the NPD project, which is undoubtedly an important factor but also ignores recent
learning-by- doing research that shows that organizational experience outside work teams can affect
performance at the project level. Easton and Rosenzweig (2012) find that the experience of
organizational members other than specific project team members is a key antecedent of Six Sigma
project success, and Reagans et al. (2005) note that organizational experience accumulated outside
surgical work teams exerts a unique effect on procedure completion time. These studies offer
evidence that accumulating experience in certain activities endows firms with relevant knowledge,
which becomes embedded in various repositories, such as organizations’ technology, structure, and
employees (Argote and Miron-Spektor 2011). Later projects can benefit from this accumulated
knowledge, which can be reactivated and reinterpreted to address the particular demands of new

projects.

This study investigates whether and how NPD experience accumulated by organizational members
that are not part of a given NPD project might spill over to the focal project and affect its cycle time.
It distinguishes two dimensions of organizational experience, according to the domain from which it
originates: specialized or related. Specialized organizational experience results from cumulative NPD
activity within the same domain as the focal project (Boh, Slaughter and Espinosa 2007). Repeated
activity within a specific domain increases the organization’s understanding of that domain and may

improve performance. Related organizational experience is an outcome of cumulative NPD activity in
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other domains that relate to the focal domain (Boh et al. 2007), such that problem-solving activities in
one domain can benefit from experience accumulated in other, related domains (Schilling, Vidal,

Ployhart and Marangoni 2003).

In turn, the present study assesses whether specialized and related organizational experience affect the
cycle time of current NPD projects, then investigates whether the importance of these experience
dimensions for cycle time depends on the focal project’s level of uncertainty. Uncertainty pertains to
the lack of knowledge about the exact means for accomplishing the project (Naveh 2007) and relates
closely to the alignment between the project and the firm’s capabilities. Because NPD projects vary in
the extent to which their technological aspects are known to the developing firm and their level of fit
with existing resources and capabilities (Tatikonda and Rosenthal 2000a), this study postulates that
project uncertainty moderates the relationship between NPD experience and project cycle time,
through its influence on the extent to which projects reuse their knowledge base, problem-solving
capabilities, and practices within their own technological domain, as well as how widely they can
draw on resources obtained in other domains (Brockman and Morgan 2003; McDermott and
O'Connor 2002). As the conceptual framework outlines, this study proposes that specialized
organizational experience is more important for reducing the cycle time of projects with limited
uncertainty, whereas related organizational experience should be more important for reducing the

cycle time of projects that are more uncertain.

This study offers three contributions to NPD literature. First, it broadens understanding of ways to
reduce NPD project cycle times. Previous research on the experience—cycle time relationship focuses
predominantly on project team experience, whereas studies in other empirical contexts, such as
systems development and Six Sigma improvement team projects (Boh et al. 2007; Easton and
Rosenzweig 2012) indicate that organizational experience accumulated outside the project team may
be relevant. If wider organizational experience is important in an NPD context, managers should
deliberately facilitate experience transfer to their teams, to ensure that the organizational experience

base is available for everyone.

Second, this study provides deeper insights into the role of project uncertainty in cycle time reduction.
The mixed findings regarding the association between project uncertainty and cycle time reported in
prior empirical studies imply that project uncertainty has no direct effect on cycle time but influences
the effects of other factors on cycle time (Chen et al. 2010). By focusing on project uncertainty, this

study addresses the question of whether uncertainty strengthens or weakens the effects of
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organizational experience on project cycle times. Finding such interactions would suggest that the

importance of organizational experience dimensions depends on the level of project uncertainty.

Third, this study investigates the extent to which organizational experience effects are generalizable to
the unstructured nature of NPD projects (Thomke 2003). Previous learning-by-doing research in the
field of operations management has addressed relatively structured work, such as manufacturing
activities (McCreery, Krajewski, Leong and Ward 2004), quality improvement projects (Lapré,
Mukherjee and van Wassenhove 2000), surgical procedures (Reagans et al. 2005), and Six Sigma
improvement team projects (Easton and Rosenzweig 2012). Whereas previous studies focus on the
benefits of related experience for individuals or groups who have gained this related experience
themselves (Boh et al. 2007; Schilling et al. 2003), the present study addresses whether similar

benefits might accrue from related experience gained by others.

This article begins with a description of the theoretical background and presentation of hypotheses.
Section 4 details the empirical methodology used to test the hypotheses; Section 5 contains the results,
and Section 6 outlines the implications of these results for theory and practice. Section 7 concludes by

addressing some limitations and suggesting directions for further research.

BACKGROUND LITERATURE

Learning from experience

The concept of learning from experience (or “learning-by-doing”) originates from studies that
document that people require less time to fulfil tasks when they have more experience (Thurstone
1919). The underlying mechanism, as noted by Anzai and Simon (1979), is the system’s ability to
acquire knowledge about the effectiveness of its choices and use that knowledge to modify itself. A
defining feature of such studies is that they assume learning follows the shape of a learning curve,
which represents the relationship between cumulative past experience and some performance measure
(Yao, Kohli, Sherer and Cederlund 2013). In a typical learning curve, performance improves with
increased experience, though the rate of improvement gradually declines over time (Argote 1999;
Schilling et al. 2003). The capacity to learn from experience, according to this pattern, is not limited

to individuals but also applies to teams (Easton and Rosenzweig 2012), organizational units (Boh et
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al. 2007), and organizations as a whole (Stock and Tatikonda 2008). As experience increases, these
entities come to better understand certain cause-and- effect relationships and can use their stock of
knowledge, accumulated through actual experience, to modify their courses of action, discover
process problems that cause gaps between realized and potential performance (Pisano 1994), and
select activities that promise the desired effects most consistently and effectively (Levitt and March

1988; Nelson and Winter 1982).

Whereas early learning-by-doing research focused on a single level of experience, more recent work
has explained project team performance by considering different types of experience simultaneously
and at different levels of analysis. Reagans et al. (2005) investigate which experience dimensions
reduce the completion time of surgical procedures and cite the proficiency of individual workers
(individual experience), their ability to leverage knowledge accumulated by others (organizational
experience), and their experience working together (team familiarity). Similarly, Huckman, Staats and
Upton (2009) find that the experience people gain in their roles as team managers or team members,
and the degree to which team members are familiar with one another, are associated with teams’
operational performance. In their assessment of the importance of experience for Six Sigma project
performance, Easton and Rosenzweig (2012) show that team leader experience and organizational
experience have the strongest effects on project performance, overwhelming the effects of individual
team member experience and team member familiarity. These combined results hint strongly at the

relevance of experience gained at the organizational level for NPD cycle time at the project level.

Specialized versus related experience

The preceding studies distinguish different dimensions of organizational experience; other studies
investigate the degree of relatedness between experience and the focal task. To gain specialized
experience, it is necessary to conduct activities within a given domain, such as a specific software
system (Boh et al. 2007), a particular problem-solving game (Schilling et al. 2003), or a unique
diagnostic category, such as endocrine, nutritional, and metabolic diseases and disorders in medicine
(Clark and Huckman 2012). Conducting work within a single domain enables individuals, teams, and
organizations to complete a particular problem multiple times and gain a deep understanding
(Schilling et al. 2003); such specialized experience also benefits productivity, because work in one
domain over time produces task-related knowledge that can improve performance (McDermott and

Stock 2011; Staats and Gino 2012).
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Related experience refers to the accumulation of experience in other problem domains that are
relevant to a focal domain. People might develop a new understanding of a problem by transferring
knowledge from one domain to another, and knowledge from one problem domain can provide an
analogous solution in another problem domain (Schilling et al. 2003). For example, Boh et al. (2007)
measure specialized experience as the number of modification requests organizational members had
handled in a particular customer billing support system; they assessed related organizational
experience as the number of modification requests handled in a customer call support system that
shared common data with the customer billing support system. Schilling et al. (2003)similarly
investigate related experience by assessing whether teams that played the game Reversi showed
improved performance playing the related game Go (both games are played on a non-chequered grid
with stones, emphasize spatial strategy, and seek to controlling territory). Finally, Clark and Huckman
(2012) operationalize related experience as the extent to which hospital organizations gain experience
in a related medical specialty (e.g., cardiology), beyond their focal specialty (e.g., endocrinology).
Collectively, these studies demonstrate that problem- solving activities in a domain can benefit from

experience accumulated in one or more related domains.

Both specialized and related experience can be gained within individuals or teams, by exposing them
to a range of specific or related activities over time (see Boh et al. 2007; Schilling et al. 2003). Both
types of experience also can be gained across individuals or teams, through the transfer of experience

from others exposed to a range of activities to a focal individual or team (Clark and Huckman 2012).

CONCEPTUAL FRAMEWORK

Specialized organizational experience and NPD project cycle time

Past organizational experience in NPD is associated with the efficient design of technologically
similar products and general management of the NPD process (Pisano 1994). The development of
new products endows firms with a substantial body of NPD-related knowledge, which becomes
embedded in various repositories, such as the organization’s technology, structure, or employees
(Argote and Miron-Spektor 2011). Subsequent NPD projects then can enjoy shorter cycle times, once
the accumulated knowledge is reactivated and reinterpreted to address the particular demands of new

projects.
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Knowledge accumulated within a certain technological domain is not necessarily exclusive to the
particular project from which it originates and is a readily available resource for future NPD projects
within that same technological domain (Danneels 2002). Technologies, solutions, and components
developed for one product can be used directly, or with minimal modification, in future products,
which enables future project teams to economize on the time needed for extensive design,
engineering, and manufacturing activity. Specialized organizational experience also acts as a valuable
source of problem- and solution-related information that can promote problem-solving efficiencies
and shorten project cycle times for future projects in the same domain (Thomke 2003). Extant work
on organizational learning has established that specialized knowledge, accrued from past experience,
becomes embedded in formal and informal routines and standard operating procedures of the
organization, such as in the form of information sharing mechanisms and ways to organize project
work (Cyert and March 1963; Eisenhardt and Tabrizi 1995; Leonard-Barton 1995). Rather than
creating modes of conduct from scratch, NPD project teams can draw on an existing repertoire of
routines and practices that exists for their specific domain and identify those applied successfully in
the past. Then NPD teams can tailor routines and practices to the project at hand, to economize on the
time and resources expended (Madhavan and Grover 1998). For these reasons, we expect specialized
organizational experience accumulated within a certain technological domain to facilitate cycle time

reduction, and we hypothesize:

H; Specialized organizational experience reduces NPD project cycle time.

Related organizational experience and NPD project cycle time

Because NPD projects do not exist in isolation but are positioned within a larger organizational
context (Scarbrough, Swan, Laurent, Bresnen, Edelman and Newell 2004), a wide potential scope
exists for knowledge transfer between NPD projects carried out in different technological domains.
The related organizational experience generated in other domains, by developing products using
different technologies, can be exploited effectively by a project team operating within a given domain.
Related experience grants project teams a pool of NPD knowledge, distinct from their own (Reagans
et al. 2005), and thus access to a rich, diverse set of skills and information that can be applied to the
project at hand but that otherwise would have been unavailable. Project teams use this external
knowledge, which is complementary to their own internally accumulated knowledge base, to create

new insights and solve development problems. Although products in different domains may vary in
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their technical features, the NPD process likely displays similarities in the kinds of problems to be
addressed or the ways project activities get organized. By borrowing technical solutions embodied in
other organizational units’ existing hardware and software components for example,(Hansen 2002),
NPD teams can avoid repeating certain tasks or making similar mistakes and complete projects more
quickly. These arguments suggest that NPD projects in a particular domain can learn from the
knowledge accumulated in other domains and reduce cycle time. Noting that related organizational

experience refers to experience accumulated in other technological domains, we hypothesize:

H, Related organizational experience reduces NPD project cycle time.

Project uncertainty as a source of heterogeneity in learning rates

Project uncertainty refers to the lack of knowledge about the exact means for accomplishing the
project (Naveh 2007); it is closely linked to the extent to which technological aspects of products are
familiar to the developing firm and fit with its existing resources and capabilities (Tatikonda and
Rosenthal 2000a). Organizations typically have a portfolio of development projects, with varying
levels of uncertainty (Chao and Kavadias 2008). On the one hand, some projects involve “the
adaptation, refinement and enhancement of existing products and/or product delivery systems” (Song
and Montoya-Weiss 1998, p.126) and do not require new skills, because they demand only minor
improvements to existing technology. Because they entail extensions of, or improvements over,
existing products, these projects are characterized by low levels of uncertainty. On the other hand,
projects may be relatively new and require technological approaches that have not been tried before
(Swink 1999). These projects invoke greater uncertainty, because they require the use of substantially

different skills and introduce the need to develop and apply new knowledge.

Variation in learning rates also may depend on the level of project uncertainty, in that uncertainty
influences the extent to which projects can reuse the knowledge base, problem-solving capabilities,
and practices of their own domain or draw on such resources from other domains to accelerate their
own NPD. Specialized organizational experience gained within a domain represents a unique, specific
stock of knowledge and is therefore likely to be rich in detail but narrow in scope (Schilling et al.
2003). More certain projects involve technologies, materials, and processes with well-understood
constraints and limitations, because they are variations of (or improvements over) prior offerings

(Kim, Kumar and Kumar 2012). Consequently, existing technological specifications and blueprints
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originating from NPD activity within the domain can be applied in a relatively straightforward
manner, to meet the demands of current projects. Because they are being developed using familiar
technologies, tasks also should be carried out more expediently, in light of the in-depth, relevant

knowledge accumulated within the organization.

In contrast, uncertain projects explore unfamiliar domains and are characterized by greater risk than
their incremental counterparts (Swink 1999). Uncertainty arises from a poor understanding of
technologies, which increases ambiguity about not only the solution of technical problems but also the
identification of which problems need to be solved (Brockman and Morgan 2003). Considering the
specificity of specialized organizational experience, projects with greater levels of uncertainty have
less scope for using knowledge, in the form of existing components and processes, to reduce cycle
time. The greater degree of uncertainty likely renders the organization’s problem-solving experience
within the same technological domain less adequate for addressing the issues that arise during their
development (De Carolis 2003), because ambiguity surrounding uncertain projects demands greater
reconsideration of existing modes for managing the NPD process and reducing the immediate
applicability of existing routines and practices. Because uncertain projects have little or no input
carried over from previous generations (Griffin 1997a), the organization’s knowledge of a given
domain likely falls short of the level of providing components or blueprints to build on or

technologies to be readily extended. In light of these arguments, we hypothesize:

H;  Specialized organizational experience reduces NPD project cycle time more for low

uncertainty projects than for high uncertainty projects.

Related organizational experience instead delivers an opportunity to see problems or tasks from a
different perspective (Tortoriello, Reagans and McEvily 2011). Although the information
requirements of projects with limited uncertainty are characterized by depth (McDermott and
O'Connor 2002), teams engaged in uncertain projects require a wider array of informational inputs
and different expertise that can stimulate the generation of fresh insights (Brockman and Morgan
2003). Consequently, teams engaged in uncertain projects are more likely than those engaged in
familiar projects to benefit from relevant solutions obtained from other domains. Drawing on related
organizational experience accumulated in other domains introduces teams to new knowledge
elements, which increases the variety of informational input they have at their disposal to combine in
productive ways (Katila and Ahuja 2002) and provides them with extensive choices for solving new

problems (March 1991). Even when technical solutions are not directly applicable, perhaps due to
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differences in their technological architecture, they can be decoupled from their original domain and
applied to the project context, whether by abstracting away from the particular project in which the
competence is embedded and identifying the competence in its own right or by linking that existing

competence with a new competence to achieve time efficiencies (Danneels 2002).

This diversity of problem-solving approaches can emerge from other sources in the organization and
help development teams overcome the challenges associated with uncertain projects (Yan and Dooley
2013). In turn, interaction with employees operating in other domains enhances the focal team’s
problem solving and learning (Nonaka 1994), ultimately contributing to a more efficient, timely
project execution. Teams engaged in low uncertainty projects should have less need for additional
informational input or problem-solving capabilities from other domains to achieve timely project
completion. These projects predominantly benefit from high levels of relevant technological
knowledge, problem-solving capabilities, and modes of conduct forged by past NPD activity within
their own domains. In short, the time efficiency benefits of using related organizational experience is
smaller for projects characterized by low uncertainty than for those with high uncertainty, because the
content of transferred knowledge may not apply readily to the current project. As such, we

hypothesize:

H,; Related organizational experience reduces NPD project cycle time more for high

uncertainty projects than for low uncertainty projects.

The conceptual model summarising the four hypotheses is shown in Figure 3.1.

METHODOLOGY

Empirical context

We tested the hypotheses using a data set that consisted of 169 product development projects,
conducted in different organizational units of the plastics division of a large corporation. Four
characteristics qualified this context as appropriate for our research. First, the data span a sufficient
time period for learning to occur (7 years and 4 months), a key requirement for applying the learning

curve approach and discerning its effects on cycle time reduction (e.g., Easton and Rosenzweig 2012).
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Figure 3.1 Proposed conceptual model and hypotheses
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Second, the data permit a clear distinction between specialized and related experience, with the 169
projects spread across seven organizational units, each of which employed a different technology
platform. The NPD experience gained by a given organizational unit represents specialized experience
related to a specific technology; the NPD experience gained by other organizational units represents
related experience, because it involves other technologies. Third, the organizational context lends
itself well to knowledge transfer across units. Employees work in separate units, but those units all are
located in the same plant, facilitating communication across units. Since the start of the period
reflected by our data set, the company has also made extensive use of an internal database, which
contains a “log file” for each project. Project members add and update information regularly during
their product development activity and at completion. Information about all projects is available to
anyone in the company involved in NPD, regardless of the unit to which the project belongs, such that
it provides a convenient resource for intra- organizational knowledge transfer (Heim and Peng 2010;
Setia and Patel 2013). Fourth, the firm’s database contained information about the organizational unit
in which each development project took place, the commencement and completion dates, and the
project membership of two core team members. Thus it was possible to measure objectively
specialized organizational experience, related organizational experience, and project cycle time.
Objective measures also controlled for the level of project team experience, the number of projects

running parallel to a focal project, and differences between the organizational units.
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Measures

Dependent variable: Project cycle time

As described previously, the firm’s database contained each project’s commencement and completion
dates and the organizational unit to which it belonged. Project cycle time (CT}) was operationalized as
the number of weeks between the commencement and completion dates for project i run by

organizational unit ;.

Independent variables: Specialized and related organizational experience

The measure of specialized organizational experience relied on experience accumulated from prior
NPD activity within the organizational unit to which the project belongs. Related organizational
experience was the prior NPD activity accumulated in other units. Learning curve studies typically
operationalize past experience as a cumulative output (Easton and Rosenzweig 2012; Heim and
Ketzenberg 2011). Applying the same logic to this study context, experience available to project i
would equal the cumulative number of projects completed prior to the start of project i, which would
disregard the possibility that teams learn from ongoing projects. That is, a great deal of learning in
NPD takes place during the course of the project (Scarbrough et al. 2004). To ensure that the variables
capture prior NPD experience as fully as possible, this study operationalizes experience as the
completed portion of ongoing projects, together with fully completed projects (see Argote, Beckman
and Epple (1990) for a similar approach). The specialized organizational experience variable EXPSP;;
thus included the number of completed projects within project i’s organizational unit j, plus the
completed proportion of projects ongoing in unit j when project i began. Similarly, the related
organizational experience variable EXPREL;; was the sum of the number of completed projects in the

other six units and the completed portion of ongoing projects in these units.

Moderating variable: Project uncertainty

Project newness is a main source of project uncertainty (Chen et al. 2005; Tatikonda and Rosenthal
2000a). Projects for developing incrementally new products are associated with less uncertainty than
projects that focus on new-to-the-firm products (Naveh 2005). Product newness therefore provided
the indicator of project uncertainty. Data on product newness came from each product manager, who

in face- to-face interviews classified the focal project as incrementally new or new to the firm.
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Because the managers had to evaluate multiple projects, this study used a dichotomous measure of
product newness, which is logically appealing and effective for collecting data retrospectively,
particularly when, as in this case, objective information is impossible to obtain. The widely used
dichotomous approach also has proven reliable and valid (Henard and Szymanski 2001). The dummy
variable PUj; equals 1 if project i in unit j of the project entails high uncertainty and 0 if the project

induced low uncertainty.

Control variables

Several control variables helped isolate the effect of cumulative past experience from other potential
factors. First, indicator variables (UNITj) in all models removed the confounding effects of any
unobserved differences at the unit level, such as unit size or the level of resources available. Allowing
each unit to have its own starting point on the learning curve also eliminated any confounding effects
of relevant experience that might have accumulated within the unit, beyond the time frame of the data

set (see Ingram and Simons 2002).

Second, TIME;; captured unobserved confounding factors, such as changes in the organization’s
innovation strategy, structure or resources that occurred during the study period and may have
affected project cycle time. In line with Boh et al. (2007), the operationalization of 7/MEj; used the
start date of project 7 in organizational unit j, expressed in weeks, where 1 is the start date of the first

project in the data set.

Third, concurrent project activity also might confound the relationship between past NPD experience
and cycle time, captured by the variable CPA4;; and operationalized as the number of projects in the
company running parallel with project i. Higher levels of concurrent project activity likely are
associated with longer cycle times, because the company’s resources are spread more thinly across
projects (Datar, Jordan, Kekre, Rajiv and Srinivasan 1997; Kessler and Chakrabarti 1996). Because
the number of concurrent projects shrinks consistently toward the end date, the computation of
concurrent project activity included only those projects that finished before the end date of the focal

project, to avoid right truncation concerns.

Fourth, controlling for team experience ensured that the specialized organizational experience variable
captured only experience gained by organizational members outside the given project team. All

project teams consisted of four to six members, including a product manager and technology manager.
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Records for other members were not available, but records for the two managers were. The total
number of projects the managers had started before the focal project began thus provided a proxy for
team experience. For 9 of the 169 projects, the names of the managers were not documented, so the
missing values were replaced with the mean value of the team experience variable. The descriptive

statistics and correlations among the main variables are shown in Table 3.1.

Table 3.1 Descriptive statistics and correlations

Variable Mean SD 1 2 3 4 5 6
1. Project cycle time 66.42  51.84
2. Specialized organizational exp. 9.12 9.08 -0.70%**
3. Related organizational exp. 51.03 4377 -0.82%** (. 73%**
4. Project uncertainty 0.50 0.50 -0.04 0.07 0.09
5. Time 23448  69.12 -0.65%** 0.65%**  (.82%** 0.10
6. Concurrent project activity 5494  36.62 0.39%**  -0.07 -0.14* 0.05 -0.10
7. Team experience 1.77 0.74  -0.48***  0.54%%* (. 48%*F*  024%**F  041*** (0.07

#p < 0.10;%% p < 0.05; ¥+ p < 0.01.

Estimation procedure

In most learning curve applications, the relationship between past experience and performance takes
the form y = ax?’, where y is the performance measure (i.c., cycle time), x is the measure of
cumulative experience (i.e., number of projects), a is a constant, and b is the learning rate (e.g., Darr,
Argote and Epple 1995). For estimation purposes, a common practice takes the natural logarithm of
both sides of the equation, to rewrite it as In y = a - bln x. Implicit in this log—log formulation is the
assumption that performance cannot improve at a linear rate indefinitely. Rather, it improves with
increased experience but at a decreasing rate, as it becomes more difficult for the organization to
extract value from its experience base. Thus, the learning curve is steep at early stages of activity but
gradually loses this steepness, until it reaches a plateau. This widely used formulation provides the

basis for the following model for project cycle time:

In(CT,) = f, + B, -UNIT, + f, - In(TIME,) + f3, -In(CPA,)
+f,-In(EXPTM,) + B, - In(EXPSP,) + 5, -In(EXPREL,) + f3, - PU,
+f,-(PU, xIn(EXPSP,)) + f,-(PU, x In(EXPREL,)) + ¢,
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The coefficients in this model can be interpreted as follows: B is a vector of coefficients for the
organizational unit dummy variables. Because the intercept is a linear combination of all seven unit
dummies, a dummy variable for unit 1 is not included, and f; indicates the extent to which the
average cycle time for unit j differs from the average cycle time of unit 1. In addition, ; captures the
effect of time, £, captures the effect of concurrent project activity, and f; captures the effect of team
experience on cycle time; f, and S5 indicate the extent to which specialized and related organizational
experience, respectively, bear on the cycle time of low uncertainty projects. For both £, and fs, a
negative, significant estimate implies that greater experience is associated with shorter cycle times for
low uncertainty projects. The estimate for fs reflects the extent to which the average cycle time of
high uncertainty projects differs from that of their low uncertainty counterparts. The interaction terms
PUj; - In(EXPSPy) and PUj; - In(EXPREL;) support the comparison of the specialized and related
organizational experience learning rates across the two types of projects. The coefficients 7 and fs
indicate the extent to which the impacts of specialized and related organizational experience,

respectively, differ for high versus low uncertainty projects.

ANALYSIS AND RESULTS

Hierarchical regression analyses

An ordinary least square (OLS) regression served to estimate the model, with variables entered across
columns in a stepwise manner (see Table 3.2). Model 1 included the control variables for
organizational unit-specific differences, time, concurrent project activity, and team experience,
producing an R-square value of 0.67 (F = 35.17, p <0.01). The cycle times progressively shortened (-
0.61, p <0.01). Concurrent project activity was associated with an increase in cycle time, showing a
positive, statistically significant estimate (0.31, p < 0.01). Team experience related significantly to

project cycle time (-0.50, p <0.01).

Model 2 introduced the main effects for specialized organizational experience, related organizational
experience, and project uncertainty. This model was accompanied by a significant increase in the R’
value of 0.15 (F = 56.11, p < 0.01). The main effects of specialized and related organizational
experience were both negative and statistically significant. The negative effect (-0.19, p < 0.01) of

specialized organizational experience suggested that, regardless of the level of project uncertainty, it
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Table 3.2 Estimated coefficients for models predicting NPD project cycle time

Variable Model 1 Model 2 Model 3
Constant -0.34%%* -0.22%%** -0.23%**

Step 1: Control variables

Organizational unit 2 0.53%** 0.42%** 0.44**
Organizational unit 3 0.59*** 0.23* 0.24*
Organizational unit 4 0.24* 0.28™* 0.28™*
Organizational unit 5 0.30* 0.13 0.18
Organizational unit 6 0.04* -0.03 0.00
Organizational unit 7 0.51%** 0.26* 0.29%*
Time (8, 0.61%%% 013 0.07
Concurrent project activity () 0.3]%** 0.26%** 0.27%%**
Team experience (f33) -0.50%** -0.17*** -0.16%*

Step 2: Main effects

Specialized organizational experience (f,) -0.19*** -0.20%**
Related organizational experience (fs) -0.28%** -0.23%**
Project uncertainty (Ps) 0.01 0.01

Step 3: Two-way interaction effects

Specialized organizational experience % Project uncertainty (f3;) 0.06
Related organizational experience x Project uncertainty (fis) -0.15%*
R 0.67 0.81 0.82
F-statistic 35.17%%* 56.11%%* 49.90***
R’ change 0.15 0.01
F-change statistic (df;, df5) 40.43%** 3.18

@3, 156) (2, 154)

#p <0.10; #*p < 0.05; ***%p <0.01; N = 169

contributed to shorter cycle times, in support of H;. Similarly, the effect of related organizational
experience was negative and significant (-0.28, p < 0.01), in line with H,. The effect of project
uncertainty on cycle time was not significant (0.01, n.s.), in line with findings from previous studies

(e.g., Chen et al. 2010).

In Model 2, the effect of time became non-significant (0.13, n.s.), indicating that the reduction in
cycle times could not be attributable to the passage of time itself but instead reflected increased levels
of specialized and related organizational experience. The effect of team experience remained
significant in Model 2 but diminished (-0.17, p < 0.01). That is, team experience was relevant for

cycle time reduction, but its effect was attenuated by the NPD experience available outside the team,

67



3. Organizational experience spillovers, project uncertainty, and new product development project cycle time

in both the focal organizational unit and other organizational units.

The final stage also included interactions between project uncertainty and the specialized and related
organizational experience variables (Model 3). The coefficient estimate for the specialized
organizational experience—project uncertainty interaction (0.06, n.s.) provided directional but not
significant support for H3, suggesting that specialized organizational experience had similar time-
efficiency implications for incremental and new-to-the-firm projects. The coefficient for the related
organizational experience— project uncertainty interaction was negative and statistically significant (-
0.15, p < 0.05), in support of H4 regarding the proposed moderating effect of project uncertainty on
the link between related organizational experience and cycle time. As indicated by the significant
change in the R-square statistic (AF = 3.18, p < 0.05), including these interactions improved the

explained variance by a small, significant amount.

Robustness tests and additional analyses

Multicollinearity

All variables in Model 3 displayed variance inflation factors lower than the critical cut-off value of 10
and condition indices well below the cut-off value of 30 (Belsey, Kuh and Welsch 1980). Of the
variables in the model, time and related organizational experience displayed the greatest correlation
(see Table 1). To test whether correlation led to unstable coefficient estimates, a re-estimation of
Model 3 excluded the time variable. Other repeated analyses excluded either related organizational
experience and its interaction with project uncertainty or specialized organizational experience and its
interaction with project uncertainty. As Appendix D shows, for all three additional analyses, the
coefficients of the main variables remaining in the model led to similar conclusions, which reduced

multicollinearity concerns.

Simultaneity bias

The chances of concurrent project activity might be higher for projects with longer cycle times, and
there may be simultaneity between concurrent project activity and cycle time. The assessment of
whether the model suffered from simultaneity biases relied on a Hausman specification test. Without

any variables in the firm’s database that could represent concurrent project activity, this study used a
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modified version of the same variable that included only the ongoing projects started before project i
had begun, such that it could not be affected by how long the project took. With this modified
concurrent project activity instrument, the model re-estimation with two-stage least squares indicated
a non-significant Hausman test statistic of 1.00 (p = 0.17), suggesting no evidence of simultaneity.
The analysis also yielded very similar coefficients to those yielded by OLS, affirming the robustness

of the main results.

Comparing the effects of specialized and related organizational experience

Two Wald tests investigated whether the effects of specialized organizational experience were
significantly different from the effects of related organizational experience for projects with a low
versus high level of uncertainty. For low uncertainty projects, the comparison focused on the
coefficient for specialized organizational experience S (-0.20, p < 0.01) in Model 3 and the
coefficient for related organizational experience f5 (-0.23, p < 0.01). As expected due to the size of
the two coefficients, the F-statistic of 0.12 (df; = 1, df>= 154) and its respective probability value of
0.73 indicated that the coefficients were not significantly different. For high uncertainty projects, the
comparison featured the effects of specialized organizational experience S, + f7 (-0.14) and of related
organizational experience S5+ fs (-0.38). The test produced an F-statistic of 3.89 (df; = 1, df; = 154)
and was significant at p < 0.05. That is, high uncertainty projects benefited more from related

organizational experience than from specialized organizational experience.
Progress ratios

To quantify the relative and absolute strength of the different experience effects in Table 2, the next
test computed a progress ratio for each experience variable, indicating the percentage of change in
cycle time when experience doubles, or p = 2, where -b is the learning rate and unstandardized
regression coefficient (Lapré and Nembhard 2010). The four progress ratios computed for this study
varied somewhat, but they all fell well within the 55% -108% range and close to the modal ratio of
80% indicated by previous studies (Boone, Ganeshan and Hicks 2008). For low uncertainty projects,
specialized organizational experience indicated a progress ratio of 87%, such that each doubling of the
level of specialized organizational experience led to a 13% (100% - 87%) reduction in cycle time
(Wiersma 2007). The cycle time of low uncertainty projects fell by 15% with a doubling of related
organizational experience. For high uncertainty projects, cycle time shortened by 9% when

specialized organizational experience doubled and by 23% when related organizational experience
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doubled.

DISCUSSION

This study has shown that NPD experience available within an organization outside the project team
is highly relevant for project cycle time reductions. Both low and high uncertainty projects benefit
from specialized organizational experience gained in the same domains and from related
organizational experience accumulated in other domains. These findings underscore the importance of
research on NPD cycle time reduction, to take into account both the historical and the organizational
context within which the projects are embedded. High uncertainty projects not only benefit more from
related organizational experience than do their incremental counterparts, but they also benefit more
from related organizational experience than from specialized organizational experience. These
findings corroborate previous work and highlight the need for more varied information input, to
address the fluid, uncertain character of high uncertainty projects (Brockman and Morgan 2003).
Contrary to expectations, high uncertainty projects benefit from prior specialized organizational
experience just as much as low uncertainty projects in terms of reduced cycle time. Thus the study
results deepen understanding of the effect of experience on the cycle time of NPD projects; the
following sections detail their theoretical and managerial implications, as well as some limitations and

suggestions for further research.

Theoretical implications

This study has several important theoretical implications. First, it contributes to NPD cycle time
literature by showing that multiple levels of analysis influence project cycle time reduction. Prior
studies have mainly investigated cycle time at the project level (Chen et al. 2010); this study shows,
with regard to the effects of organizational experience, that project performance is strongly affected
by experience at other levels and that NPD projects slow down substantially with increasing
concurrent project activity. Taken together, these findings offer evidence of two interdependencies
between NPD projects: (1) sequential interdependencies associated with leveraging NPD knowledge
generated from past development activity that contributes to shorter cycle times and (2) inverse

dependencies that arise from the sharing of scarce resources across concurrent projects, at the cost of
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longer cycle times (Verma and Sinha 2002).

Second, this article explicates the influence of experience gained by organizational members outside
the project team. At first glance, the results corroborate prior research by documenting a positive
association between team experience and development speed (Chen et al. 2010). They also show that
the effect of team experience is attenuated when accounting for specialized and related organizational
experience. The value attached to team experience thus might be somewhat overestimated; the
experience available outside the project team seems at least as important for cycle time reduction.
This study is the first to disentangle the effects; similar to previous studies in other contexts (e.g.,
Easton and Rosenzweig 2012), it emphasizes that distinguishing different dimensions can enrich

understanding of learning effects.

Third, this study adds to understanding of the project uncertainty—cycle time relationship. Although
academic literature generally suggests that more innovative (and therefore more uncertain) products
take longer to develop (Griffin 1997a), the meta-analysis by Chen et al. (2010) indicates ambiguous
empirical support for this idea. The present study specifies that related organizational experience is
more useful for uncertain projects than for those with lower levels of uncertainty, so the difference in
cycle time between certain and uncertain projects (and therefore the project uncertainty—cycle time
relationship) depends on the level of related organizational experience within a firm. Project
uncertainty then might be more appropriate treated as a moderator of, rather than antecedent to, NPD

speed.

Fourth and finally, this research extends learning curve literature by showing that a learning curve
methodology is applicable to unstructured NPD tasks, just as much as it is to (relatively) structured
tasks. The rate of learning (reflected in the progress ratios) in an NPD context is comparable to other
studies in manufacturing settings, which tend to involve more structured, less knowledge-intensive
tasks (e.g., Boh et al. 2007). However, the finding that related organizational experience is more
important for high than for low uncertainty projects shows that the extent to which tasks can be
programmed and structured helps explain learning rates. In this first study to provide empirical
support for this idea, the results show that learning rates may vary with the characteristics of the
contexts in which the tasks are executed (see Wiersma 2007), as well as with the characteristics of the

focal task itself.
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Managerial implications

Each new project offers a potential opportunity for a firm to expand its existing knowledge and
capabilities, but learning is not an automatic outcome of NPD. Similar to the managers in this study,
managers must take measures to prevent their loss and generalize lessons from each project, with
special attention to their unique information requirements. To reap the full benefits of the
organizational context, teams also must have an opportunity to access sources of experience outside
the wider organization. When such conditions are in place, firms seeking to reduce project cycle time
benefit from recognizing the importance and encouraging the use of knowledge accumulated not only
within a given technological domain but also across related domains. Specialized organizational
experience is important for all projects, regardless of their level of uncertainty. In addition, managers
should attend carefully to the wider, related organizational knowledge base, beyond their focal

domain, to manage highly uncertain projects.

Despite the importance of experience for cycle time reduction, the learning curve approach and the
resulting progress ratios indicate that the effects of all experience dimensions decrease over time. In
particular, NPD projects benefit from experience gained in early phases, after the implementation of
new development processes or production technologies for example. However, as these organizational
innovations mature, cycle time comes to be affected less by experience, and managers must start to
draw on other available sources to reduce cycle time substantially.

Finally, managers need to limit the number of NPD projects running in parallel. The effect of
concurrent project activity is substantial; concurrent projects can easily nullify the benefits of
accumulated experience. Thus it is imperative for managers to ensure the allocation of sufficient
resources to each project, through effective portfolio management, if they want their efforts to exploit

organizational experience to produce benefits.

LIMITATIONS AND SUGGESTIONS FOR FUTURE RESEARCH

This study did not differentiate between products that achieved success in the marketplace and those
that did not. Learning-by-failing (Hora and Klassen 2012) is another way NPD learning can take
place. Unsuccessful NPD efforts can provide valuable input for identifying necessary reconfigurations

and improvements, as well as act as a potential leverage point for generating new product concepts
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and technological alternatives. It is also possible that projects characterized by different levels of

uncertainty learn differentially from terminated and completed (successes and failures) projects.

An interesting avenue for research would be to explore whether the project phase has any bearing on
the performance implications of NPD experience. Related organizational experience could have a
greater impact in terms of reducing project cycle time in earlier phases of the development process;
specialized organizational experience may have a greater impact later (Brockman and Morgan 2003).
In addition, in the current research context, the organizational units were co-located groups, using
different technology platforms and operating in different technological domains. Varying levels of
abstraction used to define the “organizational unit” instead could produce different learning and
knowledge transfer rates. For example, researchers might investigate learning that takes place within
and across R&D facilities in different locations (Darr et al. 1995). Research that incorporates these
possibilities can advance understanding of the ways in which past experience informs current NPD

projects, as well as how organizations can exploit their stock of knowledge to its maximum potential.

Regarding the non-significant relationship between project uncertainty and cycle time, an innovation
manager from the firm that provided the data explained, in line with the job characteristics model
(Hackman and Oldham 1976), that in his experience, engineers displayed more enthusiasm,
excitement, and effort (i.e., intrinsic motivation) in relation to more uncertain projects. Further
research should investigate the possibility that differences in the motivation source (intrinsic vs.
extrinsic) also influence the rates of learning from related and specialized knowledge. If such
differences exist, then incentive structures should be designed to maximize team members’ motivation

and rate of learning.

These findings stress the importance of examining experience as determinant of cycle time, through a
lens that accommodates both the organizational and temporal settings of NPD projects. Focusing on
multiple projects from a single organization, as opposed to a single project from multiple
organizations, empirically reveals the influence of knowledge transfer between projects in a single
firm. Such an integrative perspective should be fruitful for other investigations of NPD cycle time,
particularly with the recognition that projects do not stand in isolation but relate to the stream of

firms’ past NPD activity.
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MANAGERIAL DECISION MAKING IN
PROJECT ACCELERATION: THE ROLE
OF PROJECT INNOVATIVENESS AND
ACCELERATION GOALS IN
ﬁCCELERATION STRATEGY CHOICE

" This chapter is currently being prepared for journal submission. An abriged version has been presented as Cankurtaran,
P., Hultink, E.J., Langerak, F. 2014. The Role Of Project Innovativeness And Acceleration Goal On Acceleration Strategy
Choice. Proceedings of the 21" International Product Development Management Conference, Limerick, Ireland.
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INTRODUCTION

Chapter 2 showed that methodological differences across studies, such as differences in construct
operationalization and measurement, can be responsible for the different findings concerning the link
between development time and its antecedents and consequences (see also Chen et al. 2010). While
data limitations prevented a thorough examination, Chapter 2 also hinted at some contextual study
characteristics, such as type of innovation that can also lead to heterogeneity in empirical results. In
addition to methodological and contextual differences across studies, the presence of contingencies
(acknowledged or otherwise) is another compelling reason behind the divergent findings. Indeed,
there is increasing recognition among NPD scholars that not all drivers are equally impactful under
different conditions and that a universal approach to understanding the drivers of speed may not be
very useful (e.g., Eisenhardt and Tabrizi 1995; Primo and Amundson 2002; Song and Parry 1999;
Swink 1999; Tatikonda and Montoya-Weiss 2001; Terwiesch and Loch 1999). One of the contingency
factors to have received a lot of attention is uncertainty which, in the context of NPD, refers to the
lack of knowledge about the precise means to execute the project (Tatikonda and Montoya-Weiss
2001). Indeed, chapter 3 of this dissertation documented that project uncertainty influences the extent
to which NPD projects gain time reduction benefits from related organizational experience (i.e., NPD

experience accumulated within other organisational units).

This chapter investigates how project innovativeness, a major source of uncertainty in NPD,
influences acceleration strategy choice, while also taking into account the extent of acceleration that is
being sought to achieve. Its conceptual foundations reside on the work by Eisenhardt and Tabrizi
(1995), who distinguish between two alternative theoretical models (compression strategy, which
involves the use of practices such as supplier involvement, computer-aided design (CAD) and
overlapping steps; and experiential strategy, which resides on the implementation of multiple design
iteration and testing cycles, frequent project milestones and a powerful project leader) with which to
accelerate product development. Due to the differences in their underlying assumptions regarding the
development process, these strategies are proposed to be suited for different levels of uncertainty
(compression — low uncertainty; experiential — high uncertainty). However, this study departs from the
work by Eisenhardt and Tabrizi (1995) and the later research that builds on the
compression/experiential distinction in several respects, thereby contributing to NPD cycle time

literature.
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First, much of the previous work focuses on external sources of uncertainty. Eisenhardt and Tabrizi
(1995) focus on the uncertainty arising from technological and market turbulence, and consider the
extent to which projects are insulated from changing technologies and cater to stable and mature
markets. The same holds for most of the later work involving compression and experiential constructs
such as Sherman et al. (2000), Tatikonda and Montoya-Weiss (2001) and Rauniar et al. (2008a).
However, uncertainty in NPD is not attributable solely to degree of change in the industry or
environment level. One of the major sources of uncertainty in NPD projects is project innovativeness,
which is a measure of the degree of newness from the developing firm’s and/or customers’
perspective (Garcia and Calantone 2002). Relevant in the context of acceleration strategy choice is the
firm’s perspective of innovativeness which relates to the new project’s level of similarity with those
already developed and marketed by the firm (Atuahene-Gima 1995). Higher project innovativeness is
accompanied by lower levels of relevant knowledge and experience, which, given the close link
between uncertainty and the amount of information available for decision making (Chen et al. 2012),
leads to greater uncertainty experienced by the development team (Sethi 2000). Consequently, project
innovativeness influences many aspects of the development process, such as the emphasis given to
certain development tasks (Song and Montoya-Weiss 1998) and the execution challenges experienced
by team members (Tatikonda and Rosenthal 2000b). Surprisingly, whether it also influences

acceleration strategy decisions has not yet been addressed.

Second, Chen et al. (2012) emphasise the importance of analysing the source and degree of
uncertainty in the selection of acceleration strategies. The present study acknowledges the possibility
that there may be multiple sources of uncertainty that influences acceleration strategy choice, and
presents cycle time reduction objective as a source of uncertainty in addition to product
innovativeness. Although it has been a decade since acceleration goal was suggested as a source of
uncertainty in NPD (Swink 2003), it has been largely ignored by later work. This is an important gap
in literature because more often than not, acceleration tools and strategies are implemented with a
specific time goal in mind. Furthermore, performance goals are highly influential on the choice of
project design (Cardinal, Turner, Fern and Burton 2011). Swink (2003) maintains that the intentional
acceleration of an NPD project changes the effects of development speed antecedents on the project’s
schedule performance by exacerbating the uncertainty experienced by the development team.
Extending this reasoning to practitioners’ decisions to adopt different acceleration strategies, we
propose the magnitude of the desired time reduction bears also on the extent to which the compression

and experiential strategies are utilised. By considering this additional source of contingency, we are
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able to provide a more nuanced understanding of acceleration strategy choice in NPD and inform the

mixed findings on the compression/experiential distinction.

Third, this is the first study, after the original work by Eisenhardt and Tabrizi (1995), that looks at
both strategies in their entirety. Because acceleration tools are typically implemented as part of a
broader acceleration strategy comprising of multiple initiatives to speed up development, this

approach offers a more holistic and accurate reflection of practitioners’ acceleration decisions.

Fourth, this study offers a descriptive, rather than prescriptive, account of how product innovativeness
influences acceleration strategy choice and how project acceleration goals modify this relationship.
Previous work involving compression and acceleration strategies (or their constituent acceleration
tools) has concentrated on their performance implications (see Table 4.2 for examples). While
establishing the effectiveness of acceleration strategies is crucial for offering prescriptive insight to
practitioners to improve their NPD processes, establishing a thorough understanding the factors that
shape practitioners’ decisions to adopt them is equally important. Addressing the antecedents of
acceleration strategy decisions in conjunction with the performance implications of these decisions
will not only help create a more complete understanding of the phenomenon in question, but also
allow scholars to formulate their recommendations such that they are better aligned with the realities

of NPD practice (see Ketokivi and Schroeder 2004 for a similar stance on total quality management

(TQM)).

The fifth feature of this study that sets it apart from previous work on compression and experiential
acceleration strategies is its methodological approach. In contrast to earlier investigations that
predominantly relied on survey data, we use a scenario-based experiment which allows us to precisely
manipulate the contingency factors of interest. By using a scenario based decision experiment, we also
heed the recent call by Guo (2008) for researchers to employ less common methodological approaches
in NPD research. Also, an experimental approach is the best option when studying behavioural issues

(Mantel, Tatikonda and Liao 2006).

This chapter is organised as follows. First we introduce the conceptual background of the study and
present our hypotheses. In the succeeding section we describe our data collection approach and
variable operationalization. We follow with a description of the analytical procedure and the
presentation of our results. The paper closes with a discussion of findings, limitations and possible

future research suggestions.
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CONCEPTUAL BACKGROUND

Compression and experiential models of project acceleration

Eisenhardt and Tabrizi (1995) distinguish between two broad strategies with which the product

development process can be accelerated: compression and experiential. The former operates on the

principle of “rationalizing the steps of the product development process and then squeezing or

compressing them together” (p. 88). The latter involves “rapidly building intuition and flexible

options so as to cope with an unclear and changing environment” (p. 88). These strategies rest on

different assumptions concerning the nature of NPD. The compression strategy is consistent with the

conventional notion of NPD as “a predictable series of steps that can be compressed” (p.87), while the

experiential strategy views it as “a very uncertain path through foggy and shifting markets and

technologies™” (p.88). Table 4.1 lists the tools under each strategy and how they should contribute to

shorter development times.

Table 4.1 Acceleration tools by strategy

Acceleration tool

How it accelerates development

Compression strategy
Predevelopment
planning

Supplier involvement

Computer-aided design

(CAD) use
Concurrency

Cross-functional team

(CFT) use
Time-based rewards

Experiential strategy

Frequent design
iterations

Frequent testing
Frequent milestones

Team leader authority
and accountability

Reduces misunderstandings between development staff and provides blueprints for action.

Allows the development team to concentrate on where their skills and competencies lie,
having delegated the tasks that are outside their expertise to the supplier.

Simplifies computations and allows designers to use past designs.
Overlaps activities and tasks instead of executing them sequentially.
Reduces the time between moving from one activity to the next.

Solidifies schedule goals in the mind of development staff and motivates them to achieve
these goals.

Allows teams to build a better understanding of the product, helps them appreciate the
presence of alternatives, and prevents them from getting stuck with unproductive options.

Contributes to the team’s learning process, particularly via learning-by-failing.

Encourages team members to assess their performance throughout the project, giving them
the chance to take corrective action and motivating them to stay on course.

Enables the team to secure the necessary resources for the project and introduces a degree
of discipline necessary to keep the project on course without stifling the development staff.
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According to Eisenhardt and Tabrizi (1995), while both strategies can promote faster product
development, the differences in their underlying assumptions suggest that they are suited for different
NPD contexts. Accordingly, the compression strategy assumes a familiar, rational process and is
appropriate when technologies and markets are stable (i.e., low uncertainty). The experiential strategy,
with its assumption of an unpredictable and intractable NPD process, the experiential strategy is better

suited for turbulent technologies and markets (i.e., high uncertainty).

The sound theoretical foundations and intuitive appeal of the compression and experiential models of
acceleration notwithstanding, the empirical evidence for their time performance implications are, at
best, mixed. Indeed, Eisenhardt and Tabrizi (1995) themselves find only partial support for the two
models. As can be observed from Table 4.2 the literature is especially inconclusive regarding the
influence of practices such as supplier involvement and CAD use. Even less is known about whether
or not managers explicitly take uncertainty into account when deciding to implement these

acceleration tools.

Table 4.2 Selected studies documenting the time performance implication of compression and
experiential acceleration tools

Time performance
implication

Source of uncertainty

Acceleration tool
assessed

Effect of uncertainty

Predevelopment planning

Callahan and Moretton Not significant Low vs. high project Not significant for either sample

(2001) experience (split sample
analysis)
Cooper and Kleinschmidt ~ Positive - -
(1994)
Filippini et al. (2004) Positive - -
Supplier involvement
Callahan and Moretton Positive Low vs. high project Positive for low-experience
(2001) experience (split sample projects; not significant for high-

Droge et al. (2000)
Filippini et al. (2004)
Ittner and Larcker (1997)
Langerak and Hultink
(2005)

Primo and Amundson
(2002)

Sherman et al. (2000)

Zirger and Hartley (1996)

Not significant
Not significant
Negative
Positive

Not significant
Not significant

Not significant

analysis)

Pioneers vs. fast followers
(split sample analysis)

experience projects.

Positive for pioneers, negative for
fast followers
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Table 4.2 (cont.) Selected studies documenting the time performance implication of compression and
experiential acceleration tools

Acceleration tool

Time performance
implication (main
effect)

Source of uncertainty
assessed

Effect of uncertainty

Computer-aided design (CAD) use

Droge et al. (2000)

Kessler and Chakrabarti
(1999)

Langerak and Hultink

(2005)
Swink (2003)

Concurrency

Bstieler (2005)

Drége et al. (2000)
Dufty and Salvendy
(1999)

Filippini et al. (2004)

Zirger and Hartley (1996)

Positive

Negative

Negative

Not significant

Positive

Not significant
Positive
Positive

Positive

Cross-functional team (CFT) use

Carbonell and Rodriguez
(2006a)
Droge et al. (2000)

Filippini et al. (2004)
Tttner and Larcker (1997)

Parry, Song, De Weerd-
Nederhof and Visscher
(2009)

Sarin and McDermott
(2003)

Zirger and Hartley (1996)

Time-based rewards

Callahan and Moretton
(2001)

Carbonell and Rodriguez
(2006a)

Kessler and Chakrabarti
(1999)

Swink (2003)

Positive (curvilinear)
Positive

Positive

Not significant

Positive

Not significant

Positive

Not significant

Not significant
Not significant

Not significant

Incremental vs. radical

projects (split sample analysis)

Pioneers vs. fast followers
(split sample analysis)
Intended acceleration
(moderator variable)

Market uncertainty
Technological uncertainty

Low vs. high project
experience (split sample
analysis)

Incremental vs. radical

projects (split sample analysis)

Intended acceleration
(moderator variable)

Not significant for incremental
projects, negative for radical
projects

Negative for pioneers, not
significant for fast followers
Not significant

No moderating effect
Less effective when technological
uncertainty is high

Not significant for either sample

Positive for incremental projects,
not significant for radical projects
Not significant for normally-
paced projects but negative for
accelerated ones.
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Table 4.2 (cont.) Selected studies documenting the time performance implication of compression
and experiential acceleration tools

Acceleration tool

Time performance
implication (main
effect)

Source of uncertainty
assessed

Effect of uncertainty

Frequent design iterations

Callahan and Moretton
(2001)

Filippini et al. (2004)

Terwiesch and Loch
(1999)

Frequent testing

Callahan and Moretton
(2001)

Kessler and Chakrabarti
(1999)

Terwiesch and Loch
(1999)

Frequent milestones
Kessler and Chakrabarti
(1999)

Terwiesch and Loch
(1999)

Not significant

Not significant

Negative

Positive

Negative

Positive

Not significant

Positive

Team leader authority and accountability

Callahan and Moretton
(2001)

Kessler and Chakrabarti
(1999)

Parry et al. (2009)

Rauniar et al. (2008a)

Sarin and McDermott
(2003)

Positive

Not significant

Not significant

Positive (indirect)

Positive (indirect)

Low vs. high project
experience (split sample
analysis)

Slow vs. fast uncertainty
resolution projects (split
sample analysis)

Low vs. high project
experience (split sample
analysis)

Incremental vs. radical
projects (split sample analysis)
Slow vs. fast uncertainty
resolution projects (split
sample analysis)

Incremental vs. radical
projects (split sample analysis)

Uncertainty resolution (Slow
vs. fast uncertainty resolution
projects (split sample analysis)

Low vs. high project
experience (split sample
analysis)

Incremental vs. radical
projects (split sample analysis)

Positive for low experience
projects, not significant for high
experience projects

Negative for both samples.

Positive for low experience
projects, not significant for high
experience projects

Negative for incremental projects,
positive for radical projects
Positive for slow uncertainty
resolution projects, not significant
for fast uncertainty resolution
projects

Not significant for incremental
projects, positive for radical
projects

Positive for both samples

Positive for low experience
projects, not significant for high
experience projects

Negative for incremental projects,
positive for radical projects
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Project innovativeness and cycle time reduction objective as sources of uncertainty in NPD

Uncertainty refers to the perceived inability to predict accurately the consequences of an action or
decision (Milliken 1987) due to a gap between the amount of information required to make the
decision or perform the action and the amount of information already possessed (Galbraith 1973).
In the context of NPD projects, uncertainty manifests itself as the lack of knowledge about the precise

means to execute the project (Tatikonda and Montoya-Weiss 2001).

In this study we propose two sources of uncertainty to shape practitioners’ decisions to implement the

compression and acceleration strategies: project innovativeness and cycle time reduction objective.

Project innovativeness

Project innovativeness refers to the degree of newness from the developing firm’s and/or customers’
perspective (Garcia and Calantone 2002). As this study concerns practitioners’ choice of acceleration
strategies, a process that is internal to the organization and not visible to the customer, we adopt the
firm’s standpoint of project innovativeness, which concerns the extent to which the technological and
marketing aspects of projects are familiar to the developing firm and display fit with its existing
resources and capabilities (e.g., Song and Parry 1997). We distinguish between incremental and new-
to-the-firm projects (Danneels and Kleinschmidt 2001). New-to-the-firm projects involve new
technological approaches and types of marketing activities, and targets a market to which the
developing firm is unfamiliar Danneels and Kleinschmidt (2001). Incremental projects, on the other
hand, entail “the adaptation, refinement and enhancement of existing products and/or product delivery

systems” (Song and Montoya-Weiss 1998, p.126).

Greater project innovativeness is accompanied by lower levels of relevant knowledge and experience,
which, given the close link between uncertainty and the amount of information available for decision
making (Chen et al. 2012), leads to greater uncertainty experienced by the development team (Sethi
2000). Relative to incremental projects, highly innovative projects carry a greater degree of
technological uncertainty, and technical and business inexperience (Green, Gavin and Aiman-Smith
1995) because they require the use of substantially different technologies and marketing skills
compared to the firm’s existing products, introducing the need to develop and apply new
technological knowledge and understand new markets. Their financial outcomes are also more

difficult to predict (Schmidt, Sarangee and Montoya 2009). Since incremental projects do not require
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new technological and marketing skills since they involve only minor improvements to the existing
technology (Garcia and Calantone 2002), the tasks are comparatively simple and routine, and decision
outcomes are more easily predicted in the light of existing knowledge and expertise. Team members
are equipped with greater decision making capacity, which decreases the level of uncertainty they

experience during the course of the project (Chen et al. 2012).

Cycle time reduction objective

Performance goals have an important influence on the choice of project design (Cardinal et al. 2011).
Highly salient in the context of accelerated NPD is cycle time reduction objective, as reflected in the
extent of time reduction sought. According to Sheremata (2002), large reductions in cycle time
remove a source of resource slack and lead to time pressure. Because the need to execute projects
faster leaves little time to predict the outcomes of decisions and actions, aggressive time goals

exacerbate the level of uncertainty experienced by the development team (Swink 2003).

NPD literature has yet to investigate the influence of time pressure on acceleration strategy choice.
However, extant work in psychology and behavioural science show that one of the ways in which
individuals respond to time pressure is by changing their decision strategies (e.g., Payne, Bettman and
Luce 1996; Svenson, Edland and Slovic 1990), typically in favour of simpler ones (Ben Zur and
Breznitz 1981) and those aimed at routine maintenance (Betsch, Fiedler and Brinkmann 1998). This is
because deadlines limit how much information can be processed in a given time and make some

normative strategies impossible implement (Keinan 1987).

RESEARCH HYPOTHESES

This study builds on the research outlined in the preceding section and offers product innovativeness
and cycle time reduction objective as two distinct sources of uncertainty that drive practitioners’
decisions to implement the compression and experiential strategies to speed up development. In this
framework project innovativeness is the primary source of uncertainty because it is determined at the
very outset of a development project and is a reflection of strategy (Griffin 1997a). Since project
innovativeness is ascertained so early on in the project follows that any attempt to speed up

development should first be aligned with the level of innovativeness. Therefore, the “default”
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acceleration strategy (i.e., the acceleration strategy that would be implemented in the absence of other
constraints such as an ambitious cycle time reduction objective) will be dictated by project

innovativeness.

We posit cycle time reduction objective (i.e., the secondary source of uncertainty in this study) to have
an indirect effect on acceleration strategy choice by amplifying the uncertainty arising from increased
project content (i.e., project innovativeness). Because incremental and new-to-the-firm projects are
characterised by different levels of uncertainty, variations in the amount of time reduction sought is
expected to affect acceleration strategy choice differently across the two types of projects.
Conceptualising radical product innovation under time pressure as “an ongoing process of crisis
resolution” (p. 393), Sheremata (2002) highlights that developing radical products under time pressure
introduces new challenges to goal attainment and demands new project organization approaches for
solving these problems. Because incremental product development does not suffer from these new
challenges, we expect time reduction objective to compel managers to deviate from the default

acceleration strategy only when the project is highly innovative.

The effect of project innovativeness on the implementation likelihood of compression and

experiential strategies

When project innovativeness is low, NPD follows a predictable path so practitioners should seek to
increase development speed mainly through compression because this strategy is better aligned with
the character and demands of this kind of NPD context. For example, overlapping stages and/or
activities better serves accelerating incremental NPD (Cordero 1991; Eisenhardt and Tabrizi 1995;
Griffin 1997a; Loch and Terwiesch 1998). This is because overlapping introduces additional
informational requirements to the development project (Ahmad, Mallick and Schroeder 2013). When
running tasks in parallel, teams often need to act without knowledge of previous steps (Chen et al.
2005) or rely on assumptions or preliminary data rather than concrete outcomes (Browning and
Eppinger 2002). Because incremental product development uses familiar product and/or process
technologies and caters to familiar markets, acting in the absence of concrete outcome knowledge
carries little risk. However, new-to-the-firm projects do not enjoy high levels of synergy with the
team’s existing knowledge and skills, rendering it problematic to operate on the basis of mere
assumptions and increasing the possibility of costly mistakes (Chen et al. 2005). Furthermore, the

development process in new-to-the-firm projects as a whole differs substantially from past projects
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(Gatignon, Tushman, Smith and Anderson 2002), making it difficult to implement overlapping as part

of a viable acceleration strategy.

When project innovativeness is high, the absence of relevant expertise and information concerning
technologies and markets should prompt practitioners to follow an experiential strategy. Since these
development contexts do not fit the traditional, linear pattern, they necessitate teams to improvise in
real time, drawing on their own learning and experience (Clift and Vandenbosch 1999) and to learn
iteratively from the market and technology development (Song and Montoya-Weiss 1998). For these
reasons, we expect new-to-the-firm projects to make greater use of experiential approaches such as

more iteration and testing, and greater frequency of milestones.

The development of new-to-the-firm products require more experimentation (Kessler and Chakrabarti
1999), as well as probing and learning (Lynn, Morone and Paulson 1996). As vehicles for
experimentation, iteration and testing are crucial for projects that use unfamiliar technologies because
the lack of existing knowledge may lead to feasibility issues if designs are frozen prematurely (Chen
et al. 2005). Because they are characterized by high levels of technology and marketing newness,
new-to-firm products have little synergy with the firm’s existing resources and capabilities (Danneels
and Kleinschmidt 2001; McDermott and O'Connor 2002), increasing the need for probing and
learning in their development. The need for iteration and testing is lower for incremental projects
since they involve familiar product technologies and markets teams can readily draw on previous

insights.

High levels of uncertainty is accompanied by high levels of risk, so it follows that developing new-to-
the-firm products require more extensive risk control. Milestones offer teams a methodological way of
keeping track of a project by effectively breaking it into smaller, analysable goals and components
(Lewis, Welsh, Dehler and Green 2002). Given that introducing review point throughout the
development process is a practice which organizations use for managing and controlling risk (Schmidt
et al. 2009), more uncertain projects should make more extensive use of them. In support of this
reasoning, (Kessler and Chakrabarti 1999) documented empirically that having frequent development
milestones accelerated the development of radical new products. Schmidt et al. (2009) also found that
managers reported to using a significantly greater number of review points during radical projects than

incremental ones.

The above lines of reasoning lead to the following hypotheses.
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Hi, Incremental projects use the compression strategy to a greater extent to accelerate

product development than new-to-the-firm projects.

Hi,  New-to-the-firm projects use the experiential strategy to a greater extent to accelerate

product development than incremental projects.

The effect of cycle time reduction objective on the implementation likelihood of compression and

experiential strategies

Hwang (1994) suggests that time pressure affects strategy selection not directly but indirectly by
amplifying task difficulty. Given the greater task difficulty inherent in highly innovative NPD projects
(Olson, Walker Jr., Ruekerf and Bonnerd 2001), we posit that the influence of cycle time reduction
objectives on acceleration strategy choice is contingent upon product innovativeness and is evident

only in the case of highly innovative (i.e., high uncertainty) projects.

An ambitious cycle time reduction objective imposed on an incremental NPD project does not have a
notable effect on task difficulty because these projects are characterised by low levels of task
difficulty to begin with. Furthermore, as incremental new products typically require shorter
development times (Adler et al. 1995; Griffin 2002), increases in the desired level of acceleration does
not lead to a misalignment between innovativeness and time performance objectives. The absence of
misalignment, coupled with the predictable and routine nature of incremental projects, allows marked
reductions in development times to be achieved by simply making greater use of the default strategy
of compression. Furthermore, since these projects involve familiar technologies and markets, teams
have more opportunity to also draw on previous insights and successes (Millson et al. 1992),

eliminating the need engage in experiential activities. Therefore,

H,, Incremental projects use the compression strategy to a greater extent to accelerate
product development when the cycle time reduction objective is ambitious than when

the cycle time reduction objective is modest.

H,, Incremental projects use the experiential strategy in the same extent to accelerate
product development regardless of whether the cycle time reduction objective is

ambitious or modest.
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The development of highly innovative products entails high levels of task difficulty, which is
exacerbated with the introduction of an ambitious cycle time reduction objective. In addition,
developing a highly innovative product and doing so in a short amount of time represent conflicting
objectives which, according to Ethiraj and Levinthal (2009), can create significant managerial
challenges. We posit that, in order to meet these challenges, managers reduce their use of the default

acceleration strategy (i.e. experiential) and increase their use of the compression strategy.

Highly innovative projects rely heavily on probing and learning (Lynn et al. 1996), which, under
normal circumstances, can be achieved by an experiential approach. However, experiential tools such
as iteration and testing require a certain level of slack time, which is not available when cycle times
need to be reduced drastically (Sheremata 2002; Swink 2003). This imposes a cap on the extent to
which experiential methods can be used, resulting in the experiential strategy being used to a lesser

extent when development times need to be reduced by a significant amount.

In addition to reducing their reliance on the experiential strategy, we expect that practitioners involved
in new-to-the-firm NPD projects increase their use of the compression strategy. First, elements of the
compression strategy can help to reduce uncertainty experienced by the development team in contexts
of high innovativeness and acceleration by providing a certain degree of structure and order to the
project. One way in which this can be achieved is by having clear goals (Lynn et al. 1999b), which is
closely linked to planning, a compression approach. By extending this phase in which initial
technology explorations are carried out, managers can ensure that the development team has a better
understanding of the new technology and reduce the degree of uncertainty experienced by team
members. Greater attention to planning should lead to clearer project priorities, which helps alleviate
the uncertainty related to working with unfamiliar technologies and markets (McNally, Cavusgil and
Calantone 2010). Indeed, based on their finding that process technology novelty has a strong negative
influence on time to market, Tatikonda and Montoya-Weiss (2001)recommend that managers try to

reduce the level of novelty, offering the extension of the planning phase as a means to do so.

Second, activities typically associated with the compression strategy can help deal with uncertainty in
contexts of high innovativeness and acceleration. The inability to engage more in experiential
activities compels practitioners to increase their use of the compression strategy to deal with the high
level of uncertainty in the development context. For instance, when extensive testing and iteration are
not an option due to a demanding time goal, tools such as CAD can be a substitute. (Johnson 2009)

draws attention to how developments in advanced design tools such as CAD allow for many aspects
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of the development process to be assessed virtually and shows that these systems offer a more
efficient means of risk assessment than prototyping and testing. Involving suppliers in the
development process can also help compensate for the lack of time available for iteration and testing.
By integrating suppliers into the development process, development teams can leverage their expertise
and access more and better information (Petersen, Handfield and Ragatz 2005). They can therefore
access to an external source of ideas and solutions with which they can facilitate the problem solving

process (Eisenhardt and Tabrizi 1995). These lines of reasoning lead us to the following hypotheses:

H,.  New-to-the-firm projects use the compression strategy to a greater extent to accelerate
product development when the cycle time reduction objective is ambitious than when

the cycle time reduction objective is modest.

Hq  New-to-the-firm projects use the experiential strategy to a smaller extent to accelerate
product development when the cycle time reduction objective is ambitious than when

the cycle time reduction objective is modest.

METHODOLOGY

Since this study aims to understand practitioners’ choice of acceleration strategy, we chose to follow
an experimental design. The use of scenario-based decision experiments is fairly rare in NPD
research, particularly when NPD practitioners are the target respondents. This is hardly surprising,
given the logistic issues around recruiting geographically dispersed people to participate in a
laboratory setting. Practical difficulties notwithstanding, an experimental design is the best option

when studying behavioural issues (Mantel et al. 2006).

Data were collected using a scenario-based decision experiment with a 2 (innovativeness: high/low) x
2 (cycle time reduction objective : low/high) between-subjects design. The variables were
manipulated using a complete block design, resulting in 4 conditions. All remaining scenario
elements, such as company description and the role into which the respondent was projected, were the
same across the conditions. The experiment was administered in pen-and-paper format under the guise

of a research project in managerial decision making.
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Respondents

The participants in this study were 88 NPD practitioners who, at the time of data collection, were
involved in projects that received funding from an organisation that provides financial support for
NPD projects in small to medium sized enterprises in Turkey. With the help of a contact person from
the organisation, we approached the respondents before their third quarterly progress meeting and
asked for their cooperation in return for a report of major study findings. The participants and have
sufficient NPD experience for the decision task. More than half of the participants were project
managers, and the average length of NPD experience was 8 years (minimum 1 year, maximum 18
years). Engineering was the most represented functional background, followed by marketing, finance

and administration.

Table 4.3 contains descriptive information on the participants.

Table 4.3 Sample description

Mean SD
Participants’ NPD experience (in years) 7.87 4.69

% of sample
Participants’ role in NPD team
Project leader 61.36
Team member 38.64

Participants’ functional area

Engineering 44.32
Marketing 28.41
Finance 14.77
Administration 12.50

Company size

Small 48.86
Medium 37.50
Large 13.64
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Decision task

Participants were presented with a hypothetical NPD scenario which put them in the position of a
Product Development Manager about to embark on a new project involving the development of a
medicine dispenser. This product category was chosen because the participants would be less likely to
have experience in the category. Participants were informed of a new, company-wide project
acceleration programme that required projects be completed faster than in the past. They were then
given descriptions of the ten acceleration tools (presented as “courses of action” without any
reference to acceleration) identified by Eisenhardt and Tabrizi (1995) and asked, based on the
scenario, to evaluate their possible impact on product development speed and indicate how likely they
would be to implement them. The acceleration tools were presented one by one, and participants were
instructed to consider them independently of the other ones. They were assigned randomly to one of
the four conditions. The data collection instrument also included questions on the perceived
complexity of the development project, respondent characteristics such as length of NPD experience
and functional background, and manipulation check questions for the independent variables (product
innovativeness and cycle time reduction objective). The material was pretested with a group of
graduate students in industrial design engineering. The group, consisting of 17 students were given the
instructions and questions, and asked to assess their clarity and comprehensibility, and identify any
interpretation difficulties. Modifications were made in the material based on their feedback. The

actual scenario texts are shown in Appendix E.

Independent variables

Manipulation of project innovativeness (INN). In the low innovativeness condition the project
involved the development of a new product that “offered a minor improvement over the company’s
existing product and that could, with some small modifications, be manufactured with the existing
manufacturing process” (i.e., an incremental new product). In contrast, the new product in the high
project innovativeness condition was framed as one that “offered a significant improvement over
existing products in the market due to its unique feature, and required extensive changes to the

company’s manufacturing process” (i.e., a new-to-the-firm product).

Manipulation of cycle time reduction objective (CTO). Participants in the low cycle time reduction

objective condition were told that they needed to “reduce cycle time by at least 10% compared to a
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similar project completed previously”. The cycle time reduction objective in the high cycle time
reduction objective condition was 40%. In both conditions participants were given the aimed
development time in absolute terms also (9 months for the low cycle time reduction objective

condition and 6 months for the high cycle time reduction objective condition).

Dependent variables

We used two dependent variables in this study: (1) implementation likelihood of the compression

strategy and (2) implementation likelihood of the experiential strategy.

To measure these variables we presented respondents with a brief description of ten acceleration tools.
Consistent with the original work by Eisenhardt and Tabrizi (1995), six of these tools belonged to the
compression strategy and four belonged to the experiential strategy. We took care to make the
descriptions as close as possible to the way they were operationalized by Eisenhardt and Tabrizi
(1995). The precise wording of the acceleration approaches are shown in Table 4.4. Following Mantel
et al. (2006), we asked participants to report how likely they would be to implement each of the ten
acceleration tools given the situation described in the scenario. To simplify the process participants
were given an 11-point scale from 0% (definitely will not implement) to 100% (definitely will
implement), with increments of 10%, with an even chance at 50%) (see Schmidt and Calantone 2002

for a similar measure).

Since this study is interested in the broader acceleration strategies rather than their constituent
acceleration tools it was necessary to arrive at indicators for the intention to implement the
compression and experiential strategies. The operational definitions of the acceleration strategies
discussed in the preceding chapters are such that they can be best measured with a formative, rather
than a reflective, approach. This is because each strategy encompasses a set of different acceleration
tools which are not necessarily correlated (see Table 4.5 for correlations). Although the acceleration
tools under a given strategy operate on the same basic assumption concerning the nature of product
development, each one represents a distinct, actionable attribute of its corresponding strategy and is
not interchangeable with another (see Diamantopoulos and Winklhofer 2001 for a thorough discussion
on the circumstances in which formative measurement is appropriate). To arrive at the indices for the
intention to implement the compression and experiential strategies we followed (Claver-Cortes,

Pertusa-Ortega and Molina-Azorin 2012) and first carried out a Partial Least Squares (PLS) analysis
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using the procedure recommended by Chin and Newsted (1999). Using the outer path weights
obtained from PLS as weights, we computed the two strategy indices as the weighted sum of the

stated intentions to implement their constituent acceleration tools.

Table 4.4 Acceleration tool descriptions in data collection instrument

Compression strategy

1. Predevelopment planning

2. Supplier involvement

3. Computer aided design
(CAD) use

4. Concurrency

5. Cross-functional team
(CFT) use

6. Time-based rewards

Experiential strategy

7.Frequent design iterations

8. Frequent testing

9. Frequent milestones

10. Team leader authority
and accountability

Increasing the percentage of total development time allocated for predevelopment
activities (e.g., idea screening, preliminary technical and market assessments,
detailed market studies, and the detailed business and financial analysis) relative
to similar past projects.

Having at least one employee from the major supplier(s) as a recognized
member of the product development team, actively participating in team
meetings during the course of the entire project.

Increasing the extent to which design engineers working on the project utilise
computer-aided design systems relative to similar past projects.

Increasing the extent of overlap between different project activities/stages (e.g.,
design and manufacturing, marketing and engineering) relative to similar past
projects.

Increasing the number of departments represented by full-time members in the
product development team relative to similar past projects.

Rewarding development personnel for meeting the schedule deadlines (e.g.,
offering a proportion of total base pay as a bonus for schedule attainment).

Increasing the frequency and number of design iterations (i.c., modifications of
more than 10% of product components) made prior to stable volume production
relative to similar past projects.

Increasing the percentage of total development time spent testing designs relative
to similar past projects.

Decreasing the time (i.e., number of weeks) between official project review
meetings relative to similar past projects.

Assuming direct authority over and responsibility for all aspects of the project
(e.g., project budget, team composition, project timetable, project management
approach).
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Table 4.5 Bivariate correlations between the implementation likelihood of individual acceleration

tools

1 2 3 4 5 6 7 8 9 10
1. Planning 1 0.16 0.06 -0.01 002 0.02 0.15 027 % 025% 019
2. Supplier inv. 0.16 1 -0.32 ** 008 -025* -0.32%* 0.04 0.10 -0.16  -0.15
3. CAD use 0.06 -0.32 ** 1 027 * 024 % 053** -0.15 -0.16  0.07 0.24%
4. Overlapping -0.01 -0.08 027 * 1007 022% -0.16 -0.16 001  -0.08
5. CFT use 0.02 -025* 024 * 0.07 1 011 0.04 0.08  0.14 0.10
6. Time rewards 0.02 032 ** 053 ** 022 * 0.11 1 025 % -022% -0.15 0.02
7. Tteration 0.15  0.04 -0.15 -0.16 004 -025% 1 0.53 *F 022* 021
8. Testing 0.27* 0.10 -0.16 -0.16 0.08 -0.22% 053 ** 1 0.31 **  0.20
9. Milestones 0.25* -0.16 0.07 0.01 014 -0.15 022%  031* 1 0.24%
10. Leadership 0.19 -0.15 024 * -0.08 010  0.02 0.21 020 024 1

*p<0.05;**p<0.01.

Covariates

We included product complexity as a covariate due to its well-documented association with
innovativeness, development time and new product performance. While complexity and
innovativeness are different constructs they are very closely linked, with highly innovative projects
also being more complex (Clark and Fujimoto 1991; Griffin 2002; Langerak et al. 2008).
Furthermore, like innovativeness, complexity can also be a source of uncertainty due to the increase in
the number of product functions and task interdependencies (Swink 2003) and therefore have
implications for development time (Griffin 1997a, 2002), NPD performance (Ahmad et al. 2013), and
NPD organisation (Carbonell and Rodriguez 2006a; Clift and Vandenbosch 1999). Complexity has
also been shown to moderate the effectiveness of acceleration methods, with Sarin and Mahajan
(2001) documenting that outcome-based rewards to be useful for accelerating less complex projects
only. We measured complexity using a single item that asked respondents to evaluate the complexity
of the project described in the scenario on a 7-point Likert scale where 1="not at all complex”; 7=very
complex”. By doing so, we heed the advice of Bergkvist and Rossiter (2007), who demonstrate single-
item and multiple-item constructs to be equal in predictive validity, and argue for greater use of

single-item measures.

Respondents’ characteristics will inevitably be reflected in their decisions. We use two covariates to
account for differences in the respondents’ professional characteristics: NPD experience and
professional background. Respondents” NPD experience was measured by the number of years they
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had been involved in NPD. Respondent’s functional background (marketing, engineering, finance or

administration) was assessed with three dichotomous variables (marketing, engineering and finance).

Manipulation and realism checks

The two product innovativeness measures, technological and market, were adapted from Lynn and
Akgiin (1998): (1) the extent to which the new product incorporated a different technology compared
to the company’s existing offerings (1 = “not at all different”; 4 = “somewhat different”; 7 = “very
different”), (2) the extent to which the market targeted by the product can be considered as new to the
company (1= “not at all new”; 4 = “somewhat new”; 7 = “very new”). For the manipulation checks we
used a two-way analysis of variance (ANOVA) with independent measures on both variables
(innovativeness and cycle time reduction objective), as well as their interaction. Results indicated that
participants rated the product in the high innovativeness condition to incorporate a significantly
different technology (Mpuighinn = 525, Miowmn = 2.68; F(1, 88) = 72.81, p < 0.01) and aim a
significantly new target market (Mpighimn = 3.84, Miowinn = 2.84; F(1, 88) = 9.53, p < 0.05) than the
product in the low innovativeness condition. The cycle time reduction objective had no effect on the
extent to which products were viewed as incorporating a different technology (Miowcro = 391,
Muignero= 4.02; F(1,88) = 0.14, p = 0.707) or serving a different market (My,wcro = 3.48, Muigncro =
3.21; F(1, 88) = 0.71, p = 0.402). The interaction between innovativeness and cycle time reduction
objective did not influence respondents’ ratings of either innovativeness manipulation check variable
(p = 0.821 and 0.329, respectively). Based on these findings we conclude that the innovativeness
manipulation has been successful and that respondents’ product innovativeness ratings have been

unaffected by the cycle time reduction objective manipulation (see Patzer 1996).

Participants’ evaluation of the cycle time reduction objective presented in the scenario was assessed
using two items: (1) 1= “negligible”; 4 = “moderate”; 7 = “extreme”, (2) 1= “not at all ambitious”; 4 =
“somewhat ambitious™; 7 = “very ambitious”. Two-way ANOVA results revealed that participants in
the high cycle time reduction objective condition viewed it to be significantly greater in magnitude
(Mpowcro = 3.66, Myjigncro = 5.50; F(1, 88) = 61.05, p < 0.01) and more ambitious (Mowcro = 3.57,
Miighero = 548; F(1, 88) = 60.98, p < 0.001) than those in the low acceleration condition. Product
innovativeness did not have a significant effect on the perceived magnitude (Moymn = 4.46, Muighinn =
4.70; F(1, 88) = 1.13, p=0.292) and ambition (Mowmn = 4.32, Muignimn = 4.73; F(1, 88) = 2.80, p =

0.098) of the cycle time reduction objective. The interaction between cycle time reduction objective
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and product innovativeness did not have an effect on respondents’ ratings of either cycle time
reduction objective manipulation check variable (»p = 0.388 and 0.268, respectively). Based on these
findings we conclude that the cycle time reduction objective manipulation has been successful and
that respondents’ cycle time reduction objective ratings have been unaffected by the product

innovativeness manipulation.

Finally, we used two realism check questions, which assessed whether the respondents (1) could
imagine an actual company doing the things described in the scenario (1 = “very strongly disagree); 4
= “neither agree, nor disagree”; 7 = “very strongly agree) and (2) how realistic they thought the
scenario was (1 = “not at all realistic”; 4 = “somewhat realistic’; 7 = “very realistic”. The mean score
for the realism check questions were 5.01 and 4.91, respectively. A two-way ANOVA revealed no
significant difference between the product innovativeness (p = 0.213 for question 1 and p = 0.470 for
question 2) and cycle time reduction objective (p=0.933 for question 1 and 0.857 for question 2)
conditions with respect to the perceived realism of the scenarios. The interaction between
innovativeness and cycle time reduction objective were also non-significant. Based on these results we
conclude that respondents perceived the four scenarios as equally realistic. Therefore, we do not

expect any confounding effect of perceived realism on the relationships studied.

ANALYSIS AND RESULTS

We tested our hypotheses using a combination of two-way analysis of covariance (ANCOVA) and
planned contrast tests (PCT). The ANCOVA models examined product innovativeness (/NN) and
cycle time reduction objective (CTO) as fixed factors, and product complexity, respondents’ NPD
experience (in years) and respondents’ functional background as covariates. Dependent variables
were: (1) implementation likelihood of the compression strategy and (2) implementation likelihood of

the experiential strategy.

Table 4.6 shows the cell means and standard deviations for the dependent variables.
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Table 4.6 Cell means, standard deviations for dependent variables

Low INN High INN
Low High Low High
Dependent variable CTO CTO CTO CTO
Compression strategy 67.28 82.04 46.94 59.80
(21.35) (23.09) (23.69) (19.20)
Experiential strategy 34.92 36.57 50.69 55.97
(24.01) (18.44) (22.84) (20.29)

* Standard deviations are in parentheses.
Cell sizes are N = 22.

The effect of project innovativeness on the implementation likelihood of compression and

experiential strategies

Hia, which posited that low product innovativeness would lead to the more extensive use of the
compression strategy, was tested via a two-way ANCOVA, with the compression strategy index as the
dependent variable (see Table 4.7 and Figure 3.1 for results). The analysis produced a significant main
effect of product innovativeness, with respondents in the incremental new product condition favouring
the compression strategy more than those in the new-to-the-firm product condition (F(1, 88) = 25.15,
p < 0.001; Moy = 74.66, Mpignivy = 53.37). The same procedure, this time with the experiential
strategy index as dependent variable, was employed to test the claim that high product innovativeness
would lead to the more extensive use of the experiential strategy (Hj,). The analysis revealed, in line
with expectations, a significant main effect of product innovativeness, main effect of product
innovativeness, with respondents in the new-to-the-firm product condition favouring the experiential
strategy more than those in the incremental new product condition (F(1, 88) = 10.78, p < 0.01;
Miowiny = 5.75, Mpyigniny = 53.33). Both hypotheses regarding the role of product innovativeness on

the implementation likelihood of different acceleration strategies were therefore supported.

The effect of cycle time reduction objective on the implementation likelihood of compression and

experiential strategies

Table 4.7 also shows a statistically significant main effect of cycle time reduction objective on the
implementation likelihood of the compression strategy, with respondents indicating greater inclination

to implement the compression strategy when facing an ambitious, rather than modest, acceleration
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goal (F(1, 88) = 8.29, p < 0.05; Mrowcro= 57.11, Myjgncro= 70.92). However, there was no significant

main effect of cycle time reduction objective on the implementation likelihood of the experiential

strategy (F(1, 88) = 0.26; Myowero=42.80, MHighCTO= 46.27).

Table 4.7 ANCOVA results for compression and experiential strategy models (H;a-)

Dependent variable:

Compression strategy

Experiential strategy

Source of variation F df Sig. F df Sig.
Project innovativeness (INN) 250.1 1 0.00 100.7 1 0.00
Cycle time reduction objective (CTO) 80.29 1 0.01 0.26 1 0.61
Product complexity 10.56 1 0.22 0.83 1 0.36
Respondent NPD experience 092 1 0.34 0.16 1 0.69
Respondent background dummy: Marketing 0.63 1 0.43 0.37 1 0.55
Respondent background dummy: Engineering 0.14 1 0.71 0.97 1 0.33
Respondent background dummy: Administrative 0.00 1 0.96 0.08 1 0.78

Figure 4.1 Effect of project innovativeness on the use of compression and experiential acceleration

strategies (Hiap)
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H,, and Hy, maintained that practitioners involved in incremental NPD projects would respond to
greater cycle time reduction objectives by increasing their use of the compression strategy and display
no change in how much they used the experiential strategy, respectively. H,. suggested that
practitioners involved in new-to-the-firm projects would respond to greater cycle time reduction
objectives by decreasing their use of the default strategy for new-to-the-firm projects (experiential).
Hyq proposed that this decrease would be matched with an increase in the use of the compression

strategy. These expectations were tested using planned contrasts (see Table 4.8 for results).

Table 4.8 Planned contrast test results for compression and experiential strategy models (Haa-q)

Hypothesis Dependent Studied groups* Expected relationship Contrast Sig.
variable estimate (SE)

H,, Compression LI-LCTO vs. LI-HCTO  LI-LCTO <. LI-HCTO -14.04 0.05
(6.97)

H,, Experiential LI-LCTO vs. LI-HCTO  LI-LCTO = LI-HCTO -0.75 0.91
(6.91)

H,, Compression HI-LCTO vs. HI-FHCTO  HI-LCTO < HI-HCTO -14.02 0.04
(6.68)

Hyq Experiential HI-LCTO vs. HI-FHCTO  HI-LCTO > HI-HCTO -4.18 0.53
(6.63)

* LI-LCTO: Low project innovativeness, low cycle time reduction objective; LI-HCTO: Low project

innovativeness, high cycle time reduction objective; HI-LCTO: High project innovativeness, low cycle time
reduction objective; HI-HCTO: High project innovativeness, high cycle time reduction objective.

Consistent with Ha,, the contrast estimate of -14.04 is significantly different from 0 (p = 0.047),
showing, for incremental projects, the implementation likelihood of the compression strategy
increases with a more ambitious cycle time reduction objective (Miowmvnzowcro = 67.28, Miowinntighcto
= 82.04). In line with Hyp, there was no significant change in the implementation likelihood of the
experiential strategy (Mpowmvnrowcro = 34.92, Miowivvrighcro = 36.57). Both hypotheses concerning the
influence of cycle time reduction objective on acceleration strategy choice in incremental NPD

projects were therefore supported by the planned contrast analysis.

The hypotheses concerning the influence of cycle time reduction objective on acceleration strategy
choice in new-to-the-firm NPD projects received only partial support from the planned contrast
analysis. The contrast estimate -14.02 for the compression index was significantly different from 0 (p

= 0.039, Myighinnrowcro = 46.94, Myighinwrighcro = 59.80), confirming our expectation that new-to-the-

100



4. Managerial decision making in project acceleration

firm projects would make greater use of the compression strategy as the greater cycle time reduction
objectives became more ambitious (H,.). However, the analyses did not validate Haq, which claimed
that new-to-the-firm projects would make less use of the experiential strategy with a more ambitious

cycle time reduction objectives (MHighINNL()wCT()z 50.69, MHigthNHighCT0= 5597)

DISCUSSION AND IMPLICATIONS

This study offered a descriptive account of the role of uncertainty on acceleration strategy choice.
Specifically, we assessed the extent to which product innovativeness influences practitioners’
decisions to implement the compression and experiential strategies of acceleration proposed by
Eisenhardt and Tabrizi (1995) and documented the differential effect of cycle time reduction objective
on acceleration strategy choice for incremental and new-to-the-firm projects. Although several past
studies had addressed the uncertainty in the context of project acceleration, attention had
predominantly been uncertainty associated with project environment rather than the characteristics of
the project itself. With the exception of one study (Swink 2003), cycle time reduction objective as an
additional source of uncertainty had been unscrutinised. By using an experimental approach, we were
able to tease apart these sources and assess their relative importance in practitioners’ choice of

acceleration strategies.

The analyses showed that acceleration strategy choice was heavily dependent on product
innovativeness and that the effect of cycle time reduction objective on strategy choice was contingent

on product innovativeness. Table 4.9 provides a summary of the results.

We hypothesized that when product innovativeness is low, NPD follows a predictable path so
practitioners should seek to increase development speed mainly through compression. The main effect
results of the ANCOVAs offer support for our expectation that incremental NPD projects would
utilise compression to a greater extent than highly innovative projects. As expected, the acceleration
strategy of choice for highly innovative projects was the experiential strategy. These results suggest
that practitioners are mindful of product innovativeness when selecting acceleration strategies, and
resonate with existing work that showed project management styles to be shaped, albeit partially, by

the project’s level of uncertainty (Shenhar 2001).
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Table 4.9 Summary of results

Hypothesis w]'):l?i:llll)?eem Studied groups* Expected relationship  Result

Hi, Compression LIvs HI LI>HI Supported
Hyp Experiential LIvs HI LI <HI Supported
H,, Compression LI-LCTO vs. LI-HCTO LI-LCTO <. LI-HCTO  Supported
Hyyp Experiential LI-LCTO vs. LI-HCTO LI-LCTO = LI-HCTO Supported
Hy, Compression HI-LCTO vs. HI-HCTO  HI-LCTO <HI-HCTO  Supported
Hyq Experiential HI-LCTO vs. HI-FHCTO  HI-LCTO > HI-HCTO  Not supported

* LI-LCTO: Low project innovativeness, low cycle time reduction objective; LI-HCTO: Low project
innovativeness, high cycle time reduction objective; HI-LCTO: High project innovativeness, low cycle
time reduction objective; HI-HCTO: High project innovativeness, high cycle time reduction objective.

The second source of uncertainty examined in this study was cycle time reduction objective. We
found that incremental and highly innovative projects responded differently to the hike in uncertainty
due to an ambitious time reduction objective. As expected, incremental projects merely increased their
reliance on their default strategy of compression when development times needed to be reduced
drastically. For new-to-the-firm projects we had a hypothesised that time pressure would compel
managers to reduce their reliance of the experiential approach, but this was not supported by the
analysis. However, we found support for our claim that ambitious time goals would lead to greater use
of the compression strategy in innovative projects. These results indicate that, when faced with an
ambitious time reduction objective, highly innovative projects make complementary use of both
experiential and compression strategies rather than simply moving away from their default

acceleration strategy (i.e., experiential).

To explain this unexpected finding, we refer to the stream of organisational learning literature on the
concept of ambidexterity. Defined briefly as the simultaneous use of exploitative and explorative
learning activities (e.g., Raisch, Birkinshaw, Probst and Tushman 2009), ambidexterity is increasingly
recognised as a learning capability critical for enhancing firms’ ability to respond to uncertainty
(Patel, Terjesen and Li 2012). Many studies indicate that high levels of uncertainty requires firms to
engage in both exploitation and exploration activities (e.g., Lubatkin, Simsek, Ling and Veiga 2006;
Voss, Sirdeshmukh and Voss 2008). By doing so, firms not only balance the maintenance of
established routines with the incorporation of novel ideas and processes (Patel et al. 2012), but also

avoid the risks and pitfalls associated with pure exploitation and exploitation (Cao, Gedajlovic and
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Zhang 2009). Our results suggest that the notion of ambidexterity is not limited to seemingly
contradictory learning strategies (i.e., exploitation and exploration), but extends to acceleration

strategies (i.e., compression and experiential) too.

The simultaneous use of compression and experiential strategies for accelerating highly innovative
projects may have been driven by practitioners’ desire to mitigate any negative effects of the increased
use of compression not just on development speed but on other dimensions of NPD performance as
well. Some scholars maintain that the compression strategy, in isolation, is ill-advised for innovative
NPD because it can lead to diseconomies in the form of increased costs (Chen et al. 2012) or, as in the
case of time-based rewards, compromised product quality. Rewarding development staff for time
performance can make development staff focus on schedules at the expense of product performance
(Lambert and Slater 1999), prompting them to shorten or skip key processes, pay less attention to
performance specifications and technological content (Lukas, Menon and Bell 2002). While the
prioritization of deadlines may not have serious repercussions in incremental product development, it
greatly reduces teams’ ability to address the challenges of highly innovative projects. However,
implementing compression practices alongside the experiential strategy can balance out their negative
effects while benefiting from its positive contributions to cycle time reduction. A related possibility is
that practitioners continue to use the experiential strategy under conditions of high acceleration not
because of their time implications, but their importance for other dimensions of NPD performance
such as lower costs, higher quality and greater product advantage. For instance, having frequent
interim goals can promote team coordination and ensure that projects do not absorb any unnecessary

resources (Lewis et al. 2002), helping keep development costs under control.

LIMITATIONS AND SUGGESTIONS FOR FUTURE RESEARCH

This study sought to understand how uncertainty associated with project innovativeness influenced
practitioners’ choice of acceleration strategy and how cycle time reduction objective moderated this
relationship. While its findings indicate notable differences in acceleration strategy choice that are
attributable to the variables of interest, they must be considered in the light of the study’s limitations.

First, we focused only on the acceleration practices in Eisenhardt and Tabrizi (1995)’s compression
and experiential strategies. There are many other antecedents of development speed for which the

contingency effects of innovativeness and acceleration goal may be manifest (see Chen et al. 2010 and
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Chapter 2 of this dissertation for a meta-analytic investigation of development speed antecedents).
Second, although we controlled for the influence of respondents’ professional characteristics relevant
to the decision task by including the length of their NPD experience and their functional background
as covariates in the analysis, we did not control for any personal characteristics such as risk-taking
that have been shown to affect the likelihood of engaging in speed-to-market activities (Calantone,
Garcia and Droge 2003). Finally, the dataset is fairly small, with 22 observations per cell. While this
number is sufficient to conduct the analyses, using a larger dataset may have increased the

generalizability of our findings.

This study was only a first step in understanding how product innovativeness and acceleration goal
influences practitioners’ choice of acceleration strategy, and there are plenty of ways in which it can
be extended. First, time to market is only one factor that feeds into the commercial and financial
performance of new products. Development costs and product quality are equally important influences
on the market and financial performance of new products (Tatikonda and Montoya-Weiss 2001).
Faced with the challenge of balancing time, cost and quality objectives, managers need to assess the
implications of their decisions and actions with respect to all of these dimensions. In fact, as Swink et
al. (2006) demonstrate, making trade-offs between different performance metrics is a pressing concern
for more than half of NPD projects. The existence of trade-offs is relevant to acceleration decisions
because decisions taken in an effort to reduce development times may have implications for
performance dimensions such as development costs and product quality. In a recent study, Cardinal et
al. (2011) observe that certain project structures and processes produce positive results on one or two
performance dimensions at the expense of the remaining ones. For instance, they find that while
greater concurrency decreases project duration, the consequent increase in errors and rework leads to
higher development costs and lower product quality. Future studies could accommodate for these
trade-offs by looking into how the presence of cost and quality objectives (in addition to time

objectives) affect acceleration strategy choice.

Second, the scenarios used in this study were framed such that the decisions to implement the
acceleration practices of interest were taken at the beginning of the development project. This is
because decisions concerning many of the acceleration practices discussed in this study are taken very
early on in the development process (e.g., supplier integration decisions - Petersen et al. 2005). Griffin
(1997a) finds that cross functional team use offers greater benefits at the initial stages of the project.
Olson et al. (2001) arrive at a similar conclusion. In the light of these findings, incorporating when in

the project acceleration practices are implemented is another way in which this research can be
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extended. Relatedly, one could also examine how practitioners’ propensity to use certain acceleration
approaches change over time. In their longitudinal study of project management styles, Lewis et al.
(2002) find that while the use of most project management practices decline over time. However, it is
emergent, improvised activities that decline in use more than planned ones. While said research did
not directly concern management of accelerated product development, its findings nevertheless lead
one to wonder if a similar pattern holds for acceleration practices. Such a longitudinal approach would
also lend itself to examine how interim performance feedback influences the choice of acceleration
approaches. Cardinal et al. (2011) document that, while project design influences NPD performance,
the opposite relationship also holds (i.e., project design evolves as a function of NPD performance).
Given that operational NPD outcomes such as adherence to schedule, budget and quality targets are
measurable during the course of a project, it would be interesting to see how performance feedback

provided during projects affect acceleration strategy choice.
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SYNOPSIS

The past three decades have seen many companies adopting time-based strategies in an effort to bring
their products to market quickly. While this trend in the industry has given rise to extensive scholarly
interest in development speed, extant literature has yet to provide a coherent account of its
consequences for new product development performance, its drivers, and the conditions under which
these drivers are beneficial. Motivated by the clear need for more work the area, this dissertation

sought to expand scholarly knowledge on NPD speed by answering the following questions:

e What is the effect of accelerated cycle time on performance (given the inconsistencies in
the empirical findings)?
e How can cycle time effectively be reduced, taking into account uncertainty as a

contingency factor?

This dissertation reported three studies undertaken with the aim of answering these questions. Each
study approached development speed from a different angle and investigated it in different theoretical
domains, each time using a different methodological approach. Study 1 focused on the consequences
of development speed, and used meta-analytic methods to shed light into how development speed
relates to new product success, taking into account its different dimensions. Studies 2 and 3 directed
the attention to the antecedents of development speed, also taking into account the moderating role of
uncertainty. While study 2 treated acceleration as a continuous process that is a by-product of the
firm’s prior NPD experience (which itself is a product of organizational learning), study 3 viewed
acceleration as achievable primarily by active management intervention in the form of acceleration
strategies. The next section briefly summarises the studies reported in this dissertation, with special

attention on their main findings and conclusions.

SUMMARY OF STUDY FINDINGS AND CONCLUSIONS

Study 1 was a meta-analytic synthesis of the relationship between product development cycle time and
other dimensions of new product performance documented in prior literature. Its primary point of
departure from earlier meta-analyses involving the NPD speed construct were (1) its treatment of

development speed as the focal variable and (2) its detailed consideration of its antecedent
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relationships to the different dimensions of new product performance. Acknowledging the
multifaceted character of NPD success, it explored whether the speed-success link was influenced by

the success dimension in question.

The main effect results were generally consistent with the notion that development speed is associated
with increased new product success. We found that faster product development is linked to favourable
outcomes in all but one dimension. Improved technical quality was the only performance dimension
that is not significantly associated with how fast the NPD process is completed. Proficiency in market
entry timing, on the other hand, displayed the largest positive correlation with development speed.
Furthermore, the proficiency in market entry timing - development speed link was the only one that

remained robust across research design and context characteristics.

Results of the heterogeneity analysis portrayed an even more nuanced picture of the speed -
performance relationship. Market entry timing proficiency aside, all five performance dimensions
(i.e., composite success, development costs, product competitive advantage, customer-based success
and financial success) displayed considerable cross-situational heterogeneity in their association with
development speed. Although their correlations with development speed remained positive, the
magnitude and statistical significance of these correlations varied across research design and context
characteristics. The three most important moderating variables were all methodological decisions, and
pertained to sample randomness, number of items in the speed measurement scale, and the use of
absolute or relative speed measures. The more methodologically rigorous practices of using random
samples and absolute measures of speed being more likely to produce insignificant speed/success

relationships was the most striking outcome of the heterogeneity analysis.

Study 2 used learning curve methodology to explore how NPD experience accumulated by
organizational members that are not part of a given NPD project spills over to the focal project and
affects its cycle time, and assess whether project uncertainty has any bearing on the extent to which
the cycle time implications of organizational experience are realized. Organizational experience can
be more specialized or varied depending on where in the organization it originates, and therefore can
have different implications for project cycle time. Acknowledging this possibility, the study also
examined if low- and high-uncertainty projects differ with respect to the extent to which they benefit
from experience gained within their own organizational unit (specialized experience) and experience

gained in other organizational units (related experience).
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The analyses revealed that NPD experience available within an organization outside the project team
is highly relevant for project cycle time reductions. Both low- and high-uncertainty projects benefit
from specialized organizational experience gained in the same domain and from related organizational
experience accumulated in other domains. High uncertainty projects not only benefit more from
related organizational experience than do their low-uncertainty counterparts, but they also benefit
more from related organizational experience than from specialized organizational experience.
Contrary to expectations, high uncertainty projects benefit from specialized organizational experience

just as much as low uncertainty projects in terms of reduced cycle times.

Study 3 adopted the view of project acceleration as an outcome of managers’ purposeful
implementation of acceleration strategies, and examined how project uncertainty influenced
practitioners’ choice of acceleration strategies. We proposed two sources of uncertainty to shape
practitioners’ decisions to implement the compression and acceleration strategies: product
innovativeness (primary source) and cycle time reduction objective (secondary source). We
hypothesised that, since product innovativeness is ascertained so early on in the project, the “default”
acceleration strategy would be dictated by product innovativeness (compression for incremental
projects and experiential for innovative projects). Cycle time reduction objective, on the other hand,
was expected to have an indirect effect on acceleration strategy choice by amplifying the uncertainty
arising from increased product innovativeness. We reasoned that, because incremental and new-to-
the-firm projects are characterised by different levels of uncertainty, variations in the amount of time

reduction sought should affect acceleration strategy choice differently across the two types of projects.

The analysis offered support for our expectation that incremental NPD projects would utilise
compression to a greater extent than highly innovative projects. As expected, the acceleration strategy
of choice for highly innovative projects was the experiential strategy. These results suggest that
practitioners are mindful of product innovativeness when selecting acceleration strategies, and
resonate with existing work that showed project management styles to be shaped, albeit partially, by
the project’s level of uncertainty (Shenhar 2001). We found that incremental and highly innovative
projects responded differently to the hike in uncertainty due to an ambitious acceleration goal. As
expected, incremental projects merely increased their reliance on their default strategy of compression
when development times needed to be reduced drastically. For new-to-the-firm projects we had
hypothesised that time pressure would compel managers to reduce their reliance of the experiential
approach, but this was not supported by the analysis. However, we found support for our claim that

ambitious time goals would lead to greater use of the compression strategy in innovative projects.
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That is, when faced with an ambitious time reduction objective, highly innovative projects make
complementary use of both experiential and compression strategies rather than simply moving away

from their default acceleration strategy (i.e., experiential).

IMPLICATIONS

The studies reported in this dissertation represent standalone pieces of empirical work that touch upon
different aspects of NPD speed. Collectively, they contribute to a more comprehensive understanding
of NPD speed and its antecedents, thereby offering valuable insights into its management. In the
remaining few paragraphs of this dissertation we highlight the main contributions of this dissertation

to extant work on NPD speed.

Study 1 contributes to the consequences stream of literature on NPD speed by establishing that faster
product development is indeed closely — and positively — related to new product performance. This
finding is reassuring, as the value of faster product development as an organizational competency
resides in its contribution to ultimate new product success. However, closer inspection of the main
effect results reveal that the speed-success relationship is dependent on the dimension of success being
considered, thereby reiterating that NPD success is a complex and multifaceted construct. The
subsequent heterogeneity analyses indicate that methodological characteristics of the primary studies
have a marked influence on the magnitude and significance of the speed-success link. Together, these
findings highlight the importance of clear communication on part of scholars of construct choice and
methodological decisions. This is crucial for the proper assessment of the accuracy, meaningfulness

and cross-sectional generalizability of empirical findings.

Studies 2 and 3 advance our understanding of the drivers of NPD speed by focusing on two different
ways in which faster development can be achieved: (1) organizational learning, a continuous process
that draws on the historical and the organizational context within which projects are embedded, and
(2) the implementation of acceleration strategies that are specific to the project at hand. This
distinction is important, as previous work on the drivers on NPD speed typically does not distinguish
between faster product development due to intentional acceleration and shorter cycle times
attributable to broader organizational processes such as organizational learning and intra

organizational knowledge transfer. Both studies also have implications for our understanding of
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uncertainty in the context of NPD speed. Study 2 shows that the uncertainty arising from higher levels
of product innovativeness had a significant moderating effect on the time performance implications of
organizational experience. Study 3 introduces time reduction objective as an additional source of
uncertainty and documents both sources to be influential in practitioners’ acceleration strategy

decisions.

Specifically, study 2 extends the literature on NPD cycle time by examining the link between past
project experience and cycle time through a lens which accommodates for the organizational and
temporal setting in which NPD projects are located. This approach stands in contrast against the
majority of cycle time studies, which either adopt a purely project level perspective with a focus on a
single project from multiple organizations (e.g., Ali 2000; Swink et al. 2006) or a purely
organizational level perspective that collapses firms’ project portfolio into a single unit of analysis
(e.g., Ittner and Larcker 1997). The former approach has its merits in the investigation of factors
underlying variations in cycle time between organizations (e.g., Moorman 1995), while the latter has
been fruitfully applied in the examination of the link between cycle time and other NPD performance
indicators (e.g., (e.g., Ittner and Larcker 1997). However, both approaches fall short of recognizing the
interrelationship between projects that together form the organization’s project portfolio. Focusing on
multiple projects from a single organization, as opposed to a single project from multiple
organizations, allowed this study to empirically document the influence of knowledge transfer that
takes place between projects on cycle time, which would have been impossible with a mere focus on
the project or organizational level. Study 2 also has implications also for organizational learning
literature thanks to its extension of the conventional learning curve approach to encompass a wider
range of organizational settings and include a diversity of performance measures. Taken together, our
results reveal that learning-by-doing is indeed manifest in the context of cycle time reduction in NPD,
providing further evidence for its methodological value in the precise quantification of the effects of

learning in highly knowledge intensive domains.

To the best of our knowledge, study 3 is the first study to offer a descriptive, rather than a prescriptive
account of acceleration strategy choice. We acknowledge that establishing the effectiveness of
acceleration strategies, which has been the focus of previous work, is crucial for offering prescriptive
insight to practitioners to improve their NPD processes, establishing a thorough understanding the
factors that shape practitioners’ decisions to adopt them is equally important. Addressing the
antecedents of acceleration strategy decisions is just as important as establishing the performance

implications of these decisions in creating a more complete understanding of the phenomenon in
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question. Greater acknowledgement of these factors should also allow scholars to formulate their

recommendations such that they are better aligned with the realities of NPD practice.

LIMITATIONS AND SUGGESTIONS FOR FUTURE RESEARCH

A recent meta-analysis of NPD success factors showed that although the importance of most
previously identified success factors, such as product advantage, marketing synergy and dedicated
R&D resources have declined significantly over time, faster product development remains a salient
success factor in new product development (Evanschitzky et al. 2012). This striking finding,
combined with our documentation of the close association of NPD speed with NPD success, suggests
that academic interest in the topic is unlikely to wane in the foreseeable future. We conclude this

dissertation by acknowledging its limitations and suggesting several avenues for future research.

First, as noted several times throughout this dissertation, speed is just one intermediate outcome of the
NPD process. Although our main effects meta-analytic results are aligned with synergistic accounts of
the link between operational NPD outcomes rather than those emphasizing the trade-offs between
them, they should not be interpreted as an outright refutation of the trade-off view. Indeed, the
subsequent moderator analyses suggest that both the trade-off and synergy accounts may have merit,
depending on the characteristics of the research and the setting in which it was conducted. Relatedly,
factors that have a positive effect on NPD speed may influence other performance dimensions such as
costs and quality differently. For instance, Cardinal et al. (2011) find that while greater concurrency
decreases project duration, the consequent increase in errors and rework leads to higher development
costs and lower product quality. In studies 2 and 3, we focused on development speed as the only
indicator of NPD performance, and were therefore unable to explore the possibility of trade-offs.
Given that development costs and product quality are also influential in the market and financial
performance of new products (Tatikonda and Montoya-Weiss 2001), future investigations of the
antecedents of development speed would benefit greatly from also considering how these antecedents
bear on costs and quality as well. This would increase the usefulness of research findings for
practitioners, since they are typically confronted with the challenge of meeting time, cost and quality

objectives simultaneously.
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Our second recommendation pertains to the interaction between drivers. The most recent PDMA best
practices survey (Barczak et al. 2009) shows that the best firms owe their success to making effective
use of several NPD practices simultancously. In a recent study Ahmad et al. (2013) found that while
process concurrency and cross functional team use did not have any direct effect on NPD
performance, their interaction had a strong negative effect. Although many of the studies in the
antecedents stream involve multiple drivers, not all consider their interactions. Relatedly, future
research could look into how practitioners combine different acceleration approaches. Given these
documentations of interaction effects one wonders whether managerial decisions to implement a
particular practice depends on whether it is implemented in isolation or in conjunction with others. An
empirical investigation of this issue, possibly using conjoint methods, is likely to yield very

interesting insights into managerial decision making in NPD acceleration.

Third, future work on NPD speed would benefit greatly from utilising theoretical frameworks and/or
methodological approaches from other research domains. Study 2 showed that the learning curve
framework, which is recognised in organizational learning literature as a solid means of quantifying
the performance implications of experience-based learning, is also well-suited in the context of
unstructured NPD tasks, just as much as it is to (relatively) structured tasks. Study 3 hinted that the
notion of ambidexterity, a key theme in organizational learning literature, is not limited to seemingly
contradictory learning strategies (i.e., exploitation and exploration), but applies to acceleration
strategies as well. Introducing new theories and methods would not only greatly enrich the literature

but also offer the prospect of opening up new research areas.
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APPENDIX D Robustness tests of multicollinearity

Appendix

Variable Model 1 Model 2 Model 3
Constant -0.23%%* -0.34%%* -0.15%**
Step 1: Control variables

Organizational unit 2 0.44** 0.82%*** 0.17
Organizational unit 3 0.24* 0.31%* 0.24*
Organizational unit 4 0.28%* 0.45%** 0.12
Organizational unit 5 0.18 0.17 0.16
Organizational unit 6 0.01 0.01 -0.01
Organizational unit 7 0.29** 0.20 0.33%*
Time (8,) 0.17* 0.03
Concurrent project activity () 0.27%%* 0.27%%* 0.28%**
Team experience (J33) -0.16%** -0.18*** -0.25%*
Step 2: Main effects

Specialized organizational experience () -0.19%** -0.30%** -
Related organizational experience (Bs) -0.20%** - -0.35%**
Project uncertainty (fs) 0.01 0.00 0.04
Step 3: Two-way interaction effects

Specialized organizational experience % Project uncertainty (3;) 0.06 -0.07 -
Related organizational experience x Project uncertainty (Bs) -0.16%* --- -0.13%*
R 0.82 0.78 0.80
F-statistic 53.83%** 45,59%%* 51.58%**

%p < 0.10; **p < 0.05; ***p < 0.01, N = 169.
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APPENDIX E Scenario descriptions

General instructions

You are a Product Development Manager at MedAssist, a company specializing in home health
equipment. Your latest project has been given the go-ahead and will commence in less than a month.

The project entails the development of a new medicine dispenser for home use.

Condlition 1: Low Innovativeness, low cycle time reduction objective

Like MedAssist’s existing medicine dispenser, the new product will ensure dose accuracy by
delivering a fixed amount of medication to the patient at the specified time. While it will be similar in
Jform to the existing dispenser, it will have a larger container unit. This will allow the new dispenser
to be used with a greater range of pill shapes and sizes, thereby offering a minor improvement over
the existing one. With the larger container unit the company hopes to provide greater convenience and
flexibility to its existing customers. The new medicine dispenser can easily be produced using the
manufacturing process used in the production of the existing medicine dispenser, with some small

modifications.

In last week’s meeting top management has been reprimanded by the Board of Directors because for
the last three years MedAssist’s new product development projects have been taking slightly longer
(i.e., 10% longer) than the similar projects of major competitors. The company has therefore initiated

a companywide acceleration programme that dictates development times be reduced by at least 10%.

Last year, a project similar in character and magnitude to your new project was completed in 10
months. In line with the new acceleration programme, your new project should take no more than 9
months. As product development manager you are responsible for faking the necessary actions to

ensure the successful and timely completion of your project.
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Condition 2: Low Innovativeness, high cycle time reduction objective

Like MedAssist’s existing medicine dispenser, the new product will ensure dose accuracy by
delivering a fixed amount of medication to the patient at the specified time. While it will be similar in
Jform to the existing dispenser, it will have a larger container unit. This will allow the new dispenser
to be used with a greater range of pill shapes and sizes, thereby offering a minor improvement over
the existing one. With the larger container unit the company hopes to provide greater convenience and
flexibility to its existing customers. The new medicine dispenser can easily be produced using the
manufacturing process used in the production of the existing medicine dispenser, with some small

modifications.

In last week’s meeting top management has been reprimanded by the Board of Directors because for
the last three years MedAssist’s new product development projects have been taking significantly
longer (i.e., 40% longer) than the similar projects of major competitors. The company has therefore
initiated a companywide acceleration programme that dictates development times be reduced by at

least 40%.

Last year, a project similar in character and magnitude to your new project was completed in 10
months. In line with the new acceleration programme, your new project should take no more than 6
months. As product development manager you are responsible for taking the necessary actions to

ensure the successful and timely completion of your project.

Condition 3: High innovativeness, low cycle time reduction objective

Like MedAssist’s existing medicine dispenser, the new product will ensure dose accuracy by
delivering a fixed amount of medication to the patient at the specified time. However, it will also
incorporate a unique, patent-pending lock-out feature, which requires extensive changes to be made
in product form. This feature disables the unit until the next dose, enabling the new product to offer a
significant improvement over existing medicine dispensers in the market. With the new lock-out
feature, the company hopes to also cater for the needs of patients with memory problems or patients
with the risk of overdose. In order to produce the new medicine dispenser, major modifications to the

manufacturing process used in the production of the existing medicine dispenser need to be made.
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In last week’s meeting top management has been reprimanded by the Board of Directors because for
the last three years MedAssist’s new product development projects have been taking slightly longer
(i.e., 10% longer) than the similar projects of major competitors. The company has therefore initiated

a companywide acceleration programme that dictates development times be reduced by at least 10%.

Last year, a project similar in character and magnitude to your new project was completed in 10
months. In line with the new acceleration programme, your new project should take no more than 9
months. As product development manager you are responsible for taking the necessary actions to

ensure the successful and timely completion of your project.

Condition 4: High innovativeness, high cycle time reduction objective

Like MedAssist’s existing medicine dispenser, the new product will ensure dose accuracy by
delivering a fixed amount of medication to the patient at the specified time. However, it will also
incorporate a unique, patent-pending lock-out feature, which requires extensive changes to be made
in product form. This feature disables the unit until the next dose, enabling the new product to offer a
significant improvement over existing medicine dispensers in the market. With the new lock-out
feature, the company hopes to also cater for the needs of patients with memory problems or patients
with the risk of overdose. In order to produce the new medicine dispenser, major modifications to the

manufacturing process used in the production of the existing medicine dispenser need to be made.

In last week’s meeting top management has been reprimanded by the Board of Directors because for
the last three years MedAssist’s new product development projects have been taking significantly
longer (i.e., 40% longer) than the similar projects of major competitors. The company has therefore
initiated a companywide acceleration programme that dictates development times be reduced by at

least 40%.

Last year, a project similar in character and magnitude to your new project was completed in 10
months. In line with the new acceleration programme, your new project should take no more than 6
months. As product development manager you are responsible for taking the necessary actions to

ensure the successful and timely completion of your project.
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SUMMARY

The past three decades have seen many companies adopting time-based strategies in an effort to bring
their products to market quickly. While this trend in the industry has given rise to extensive scholarly
interest in product development speed, extant literature has yet to provide a coherent account of its
consequences for new product development performance, its drivers, and the conditions under which
these drivers are beneficial. Motivated by the clear need for more work the area, this dissertation seeks
to expand scholarly knowledge on NPD speed by examining (1) the effect of speed on performance
given the inconsistencies in the empirical findings; and (2) how product development can effectively
be accelerated, taking into account uncertainty as a contingency factor. It consists of three studies,
each of which approaches the subject matter from a different angle and investigates it in different
theoretical domains. Collectively, these studies offer a comprehensive account of product

development speed and its successful management.

Study 1 focuses on the consequences of development speed, and uses meta-analytic methods to shed
light into how development speed relates to new product success, taking into account its different
dimensions. The results indicate that, in general, new product development speed is associated with
improved NPD performance outcomes. However, those relationships diminish or even disappear

depending upon a number of methodological design decisions and research contexts.

Studies 2 and 3 direct the attention to the antecedents of development speed. Study 2 treats
acceleration as a continuous process that is a by-product of the firm’s prior NPD experience, and
investigates how NPD experience accumulated by organizational members that are not part of a given
NPD project might spill over to the focal project and affect its cycle time. Using learning curve
methodology, it quantifies the time performance implications of NPD experience, and assesses
whether uncertainty plays a role in the realisation of time performance improvements. The analyses,
which are based on objective data on 169 NPD projects taking place over a seven-year span in
multiple units of a single organization, reveal that both specialized and related organizational
experience help decrease project cycle times, but related experience is more influential for highly
uncertain projects than less uncertain ones. In contrast, study 3 views acceleration as achievable
primarily by active management intervention in the form of acceleration strategies. Using a decision
experiment, it investigates how project innovativeness, a major source of uncertainty in NPD,

influences acceleration strategy choice, while also taking into account the extent of acceleration that is
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Summary

being sought to achieve. The results indicate that practitioners are mindful of product innovativeness
when selecting acceleration strategies, and resonate with existing work that showed project

management styles to be shaped, albeit partially, by the project’s level of uncertainty.
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SAMENVATTING

In de afgelopen drie decennia hebben veel bedrijven op tijd gebaseerde strategieén geadopteerd om
hun producten sneller naar de markt te brengen. Ondanks dat deze trend heeft geleid tot uitgebreide
academische interesse voor snelheid in productontwikkeling, geeft de bestaande literatuur nog geen
coherent beeld van de gevolgen van ontwikkelingssnelheid voor het succes van nieuwe producten, de
drijvers van snelheid in productontwikkeling en de condities waaronder deze drijvers effectief zijn.
Gemotiveerd door de duidelijke noodzaak om hier meer onderzoek naar uit te voeren, richt dit
proefschrift zich op het vergroten van de academische kennis over snelheid in productontwikkeling.
Dit wordt bereikt door het volgende te onderzoeken: (1) het effect van snelheid in
productontwikkeling op het succes van nieuwe producten, gegeven de inconsistenties in de empirische
bevindingen, en (2) hoe productontwikkeling effectief versneld kan worden in het licht van
onzekerheid als contingentiefactor. Het onderzoek bestaat uit drie studies die elk het onderwerp van
een andere kant en vanuit een verschillend theoretische domein onderzoeken. Gezamenlijk bieden de
studies een veelomvattend beeld van productontwikkelingssnelheid en het succesvol managen

hiervan.

Studie 1 richt zich op de gevolgen van productontwikkelingssnelheid en gebruikt meta-analytische
methoden om te onderzocken hoe snelheid in ontwikkeling zich verhoudt tot de verschillende
dimensies waarop het succes van nieuwe producten kan worden gemeten. De resultaten tonen
weliswaar aan dat snelheid van productontwikkeling in het algemeen positief is geassocieerd met
verschillende dimensies van succes, maar dat deze relaties verminderen of zelfs verdwijnen,

athankelijk van bepaalde methodologische ontwerpbeslissingen en onderzoekcontexten.

Studies 2 en 3 richten zich op de drijvers van ontwikkelingssnelheid. Studie 2 beschouwt versnelling
van productontwikkeling als een continu leerproces waarbij snelheid het bijproduct is van ervaring die
door het bedrijf in eerdere productontwikkelingsprojecten is opgedaan. Het onderzoekt hoe de
ervaring van medewerkers die wel (gespecialiseerd) of geen (gerelateerd) deel uitmaken zijn het
gegeven ontwikkelingsproject, kan overvloeien op het onderzochte project en diens ontwikkelingstijd
kan beinvloeden. Gebruikmakend van de leercurvemethodologie kwantificeert het onderzoek de
gevolgen van deze ervaring uit voorgaande projecten voor de ontwikkelingstijd van huidige projecten
en stelt het vast welke onzekerheden een rol spelen in de realisatie van verbeteringen in

ontwikkelingssnelheid. = De  analyses, gebaseerd op  objectieve data van 169
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Samenvatting

productontwikkelingsprojecten die plaats vonden in een periode van zeven jaar bij verschillende
onderdelen van één bedrijf, onthullen dat zowel gespecialiseerde als gerelateerde ervaring van
medewerkers de ontwikkelingstijd helpt verminderen, maar dat gerelateerde ervaring meer invloed

heeft op projecten met hoge onzekerheid dan op die met minder onzekerheid.

In tegenstelling tot studie 2 beschouwt studie 3 ontwikkelingssnelheid als maakbaar door actieve
managementinterventie in de vorm van het toepassen van versnellingsstrategieén. Gebruikmakend van
een beslissingsexperiment  onderzoekt deze studie hoe de innovativiteit van  het
productontwikkelingsproject, als bron van onzekerheid, van invloed is op de strategiekeuze, hierbij
rekening houdend met de mate van versnelling die besluitvormers willen bereiken. De resultaten tonen
aan dat besluitvormers wel degelijk rekening houden met de innovativiteit van het
productontwikkelingsproject waarvoor zij versnellingsstrategieén selecteren. Deze bevindingen
komen overeen met bestaand werk dat aantoont dat projectmanagementstijlen gevormd worden,

hoewel gedeeltelijk, door het onzekerheidsniveau van het project in kwestie.
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ERiM

The Erasmus Research Institute of Management (ERIM) is the Research School (Onder-
zoekschool) in the field of management of the Erasmus University Rotterdam. The founding
participants of ERIM are the Rotterdam School of Management (RSM), and the Erasmus
School of Economics (ESE). ERIM was founded in 1999 and is officially accredited by the
Royal Netherlands Academy of Arts and Sciences (KNAW). The research undertaken by
ERIM is focused on the management of the firm in its environment, its intra- and interfirm
relations, and its business processes in their interdependent connections.

The objective of ERIM is to carry out first rate research in management, and to offer an
advanced doctoral programme in Research in Management. Within ERIM, over three
hundred senior researchers and PhD candidates are active in the different research pro-
grammes. From a variety of academic backgrounds and expertises, the ERIM community is
united in striving for excellence and working at the forefront of creating new business
knowledge.

Research in Management

Erasmus Research Institute of Management - ERiM Tel. +31 10 408 11 82
Rotterdam School of Management (RSM) Fax +31 10 408 96 40
Erasmus School of Economics (ESE) E-mail info@erim.eur.nl
Erasmus University Rotterdam (EUR) Internet www.erim.eur.nl

P.O. Box 1738, 3000 DR Rotterdam,
The Netherlands

Design & layout: B&T Ontwerp en advies (www.b-en-t.nl) Print: Haveka (www.haveka.nl)



