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Abstract
Meta-analytical studies on new product success have identified a number of individual success factors
over the last three decades. The most recent ones have shown that the effect sizes of these factors
are decreasing, which might be signaling higher level or indirect relationships among the factors.
Furthermore, past research using several frameworks such as resource-based view and strategic
orientations to group the individual success factors into constructs and test their relationship with
product performance have found support for the indirect and construct level relationships. However,
there is no past research which integrates all the individual success factors in a holistic framework that
can eventually help the product managers in their decision making.
Based on the need in both new product development research and practice, this research is set up as
a theoretical and empirical analysis to investigate how the individual success factors identified by the
meta-analytical studies are related to new product performance. Building on the research from
Kleinschmidt et al. (2007) who used resource-based view framework to group seven of the individual
success factors into resources and new product development (NPD) capabilities, this study extended
the research model by using strategic orientations as a supportive framework. The individual success
factors identified to be significant by the two most recent meta-analytical studies have grouped into
firm resources, NPD capabilities or strategic orientations in the light of the literature review. The
theoretical model is later tested and refined by two case studies conducted at Company X.
As a result of the theoretical and empirical analysis, it is found that market orientation and firm
resources (e.g., human resources, company resources, marketing synergy and senior management
support) contribute to product advantage and eventually to commercial performance of the product
by enhancing NPD capabilities of the firm. Moreover, the key NPD capabilities are identified as
proficiency in marketing and launch activities. The framework can guide the managers in the NPD
projects and serve as a basis for future research.
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Management Summary
The costly, risky and yet fundamental nature of product innovation have resulted in series of studies
investigating product success factors. Over the last three decades, four meta-analytical studies have
identified a number of individual success factors. The most recent ones have shown that the effect
sizes of these factors exhibit a decreasing pattern. Although the effect sizes of the individual success
factors serve as an indication on the significance of the factor in new product performance, all of the
meta-analytical studies present the individual success factors operating on an equal level, where each
factor is assumed to have a direct impact on performance. Therefore, the decreasing effect sizes can
potentially be an indication of construct level or indirect relationships among the factors.
New product development literature offers several research investigating the nature of the relationship
between the identified individual success factors and product performance by using resource-based
view (Kleinschmidt et al., 2007) and strategic orientations frameworks (Atuahene-Gima, 1995;
Langerak et al., 2004). However, despite the significant contributions of these studies, number of
individual success factors tested remain limited. Considering this literature gap and drawing on the
findings of the past research, this study aims to provide a comprehensive model which integrates all
the individual success factors and eventually to shed light on their relationship with new product
performance. This objective leads to the following research question:
How do firm resources, capabilities and strategic orientations play a role in determining the performance of a
new product?
In order to answer this research question, a literature review and empirical analysis are performed. In
the light of the systematic literature review, a conceptual model and theoretical propositions are
developed. Later, they are empirically revised by the two case studies conducted in the context of
Company X.

Literature Review
This research mainly uses the RBV framework by building on the study of de Brentani and Kleinschmidt
(2007). Additionally, the strategic orientations framework is used in order to integrate all the significant
product innovation success factors identified by Pattikawa et al. (2006) and Evanschitzky et al. (2012).
Moreover, NPD success is defined as a multidimensional and sequential structure rather than a
straightforward outcome. Building on the studies from Tatikonda and Montoya-Weiss (2001) and
Cankurtaran et al. (2013), NPD performance has been classified into operational and external.
According to this classification, operational success measures (product advantage and product
technological sophistication) evaluates the NPD from an internal point of view whereas external
measures refer to customer-based and financial success indicators. Moreover, in line with the previous
research, the construct “new product performance” is defined in order to test the effect sizes of the
composite success.
In order to categorize the individual key success factors identified by Pattikawa et al. (2006) and
Evanschitzky et al. (2012) as significant, each factor is individually searched in the literature. Looking at
the role they play in the NPD process, the individual key success factors are grouped into five
constructs: resources, capabilities, product advantage, product technological sophistication and
strategic orientations. The insights derived from the research on individual key success factors led to
five theoretical propositions and the conceptual model presented in the Figure 1.
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Figure 1- The conceptual model

Empirical Analysis
In order to revise the conceptual model and five theoretical propositions, an empirical analysis is
designed in the context of a consumer electronics company, Company X. Explanation building (Yin,
2003) is used as the analysis method which aims to provide a revised set of propositions in several
iterations. In order to validate and revise the theoretical propositions, two consecutive case studies
are conducted. The first study is designed as an in-depth exploration of the underlying factors of a
commercially unsuccessful NPD project. Both primary (e.g., semi-structured interviews with the
marketing and product manager, direct observation) and secondary sources (e.g., shopper and
consumer researches, archival records etc.) are employed to collect data. In order to validate the
research model, the data is analyzed by using a four-step approach: (1) data reduction, (2) data
categorization, (3) data contextualization and (4) data display. The second case study is conducted to
further revise the research model and is designed as an embedded, multiple-case study. Data is
collected regarding the strength of the identified success factors in the context of nine different product
versions at Company X. In total, 12 sessions are arranged where the product and marketing managers
are asked to fill in a questionnaire and substantiate their answers in the form of an interview. The
quantitative data is analyzed using correlation analysis and t-test and later combined with the qualitative
findings. The analysis has led to empirically revised model as shown in Figure 2:
Figure 2- The empirically revised model
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Conclusion
As a result of the theoretical and empirical analysis it is found that, market orientation and firm
resources (e.g., human resources, company resources, marketing synergy and senior management
support) contribute to product advantage and eventually to commercial performance of the product
by enhancing NPD capabilities of the firm. The key NPD capabilities are identified as proficiency in
marketing and launch activities, especially when they are executed in a market-oriented way.
Moreover, although technology orientation is essential for technological proficiency of the firm, it is
not found to be directly associated with commercial performance. Lastly, the interview results suggest
that the relationship between firm resources and market orientation could be two sided. In other
words, managers can support their market-oriented approach through their resource allocation
decisions, while market orientation could enhance certain resources such as marketing synergy.
These findings can provide significant insights to both academics and managers to better understand
the relationship between individual success factors and new product performance. The study finds
concordant results with Evanschitzky et al. (2012) who suggest the existence of indirect effects or
interrelationships. Furthermore, it advances Kleinschmidt et al. (2007)’s findings by extending the
research model with more individual success factors. Therefore, this framework could serve as a basis
for future research. Moreover, the framework could help product managers understanding the
underlying mechanism of new product performance and potentially serve as a guideline in their decision
making to optimize commercial performance of the product.
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Chapter 1 Introduction
The objective of this chapter is to introduce the research. Firstly, the significance of the new product
success factors and the evolution of the research in this field is discussed in order to provide a
theoretical background and identify the research gap. Secondly, the research questions and objectives
for this research are formulated. Thirdly, the methodology of the literature review and the empirical
analysis are introduced. Lastly, the thesis outline is presented.

1.1 Theoretical Background
Continuous innovation is crucial for the survival and sustainable growth of technology firms in the long
term due to fast changing consumer needs and fierce competition. Considering the large amount of
time, money and efforts invested in new product development (NPD), the commercial success of the
new products are critical to the success of the firms. Due to the costly, risky and yet fundamental
nature of NPD, understanding what the key success factors are and how they are related to
performance as well as to each other is crucial for product and marketing managers. This need resulted
in a series of studies investigating new product success factors in academia. Notable ones include the
four consecutive best practice studies (Page, 1993; Grifﬁn, 1997; Barczak et al., 2009; Markham and
Lee, 2013) and the four meta-analytic studies (Montoya-Weiss and Calantone, 1994; Henard and
Szymanski; 2001, Pattikawa et al., 2006; Evanschitzky et al., 2012) which have been the main focus of
this study. However, despite consistently identifying the key individual success factors, none of the
meta-analytical studies explain the underlying mechanism of the individual key success factors and
product performance relationship. On the other hand, there are some empirical research in the NPD
literature which investigate the relationship between a number of selected individual success factors
and product performance by using resource-based view (RBV) and strategic orientations frameworks.
De Brentani and Kleinschmidt (2007) used RBV to group 7 individual success factors as organizational
resources and NPD capabilities. Their results have indicated that the organizational resources played
a significant role in effective deployment of NPD capabilities, which is strongly related to achievement
of superior new product performance. Moreover, Atuahene-Gima (1995) and Langerak et al. (2004)
used the strategic orientations framework to relate the individual key success factors to performance.
Although their findings indicate that these frameworks could be used to explain the relationship
between success factors and performance, there is no research model which holistically integrates all
the identified individual key success factors. This finding has been the starting point of this research.
In the following sub-section, first the main insights and research implications of the meta-analytic studies
on new product success factors are discussed. Later, the findings of the past research which make use
of resource-based view and strategic orientations frameworks to link the individual key success factors
and product performance, will be delineated. Lastly, in the light of the past research, the literature gap
will be identified.

1.1.1.

Overview of meta-analytic studies on NPD success factors

Comparing the results of the meta-analytic studies from a chronological perspective, it is observed that
each study builds on the findings of the previous ones and expands them with additional factors.
Although there is no consensus on the most important success factors, all four aforementioned studies
grouped the success factors under similar categories: strategy, process, product, marketplace and
organizational characters. Furthermore, the studies provide consistent empirical insight on the
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decreasing importance of marketplace and organizational characteristics as well as the overall declining
effect size of individual success factors.
Henard and Szymanski (2001) were first to reveal the shifting research attention from organizational
factors to product factors. Subsequently, Pattikawa et al. (2006) and Evanschitzky et al. (2012) both
found that organizational factors have no significant impact on new product performance while
environmental characteristics have a small to a negligible direct effect on new product performance.
Moreover, Evanschitzky et al. (2012) revealed that although some factors (e.g., market orientation and
product advantage) had significantly higher effect sizes compared to the rest, the importance of
previously identified individual success factors has generally declined over time. As presented in more
detail in Table 1, results of the meta-analytical research conducted over the last three decades find
evidence on the evolutionary nature of the new product success factors.
Table 1- Overview of meta-analytic research on new product success factors
Montoya-Weiss and
Calantone (1994)

Henard and Szymanski
(2001)

Pattikawa et al.,
(2006)

Evanschitzky et al.,
(2012)

Identified 18 individual
Identified 24 individual
Identified 22 individual
success factors grouped success factors grouped success factors grouped
under 4 categories:
under 4 categories:
under 4 categories:

Identified 33 individual success
factors grouped under 5
categories:

Strategy
Process
Environment
Organizational

Firm strategy
Firm process
Marketplace
Product

Strategy
Process
Environment
Organizational

Strategy
Process
Product
Environment
Organizational

Significance:
(1) Revealed shifting
research attention
from organizational
factors to product
characteristics.

Significance:
(1) Environmental and
organizational factors
seem to play a very
small role in
explaining new
product performance.

Significance:
(1) Strategy and process
characteristics are the
most influential
characteristics while
marketplace and
organizational
characteristics found to
play a negligible role.

(2) Product advantage,
meeting consumer
needs, market
potential,
predevelopment task
proficiency and
dedicated resources
are highlighted to be
the most significant
factors.

(2) Market orientation,
proﬁciency in
development &
launch activities and
inter-functional
coordination are the
factors that are most
likely to lead to new
product success.

(2) Strongest positive
effects are found to be
coming from product
advantage and market
orientation.
(3) Previously identified
factors have become
weaker in effect size
over time.
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The findings of the four meta-analyses on the new product success factors provide important
implications for further research. First of all, the overall weaker effect size of the individual key success
factors imply that there is a need for new and more comprehensive theoretical approaches to capture
the underlying nature of NPD success factors (Evanschitzky et al., 2012). Secondly, being the most
recent and comprehensive study, Evanschitzky et al. (2012) contrast the significantly higher effect sizes
of product advantage and market orientation compared to the rest of the individual success factors. In
the light of this empirical finding, one might speculate that since these factors have significantly different
effect sizes on performance, indirect effects or interactions among individual success factors might be
present. Furthermore, despite identifying the individual key success factors under certain categories,
all meta-analysis discussed above present the factors operating on an equal level, where each factor is
assumed to have a direct impact on performance (de Brentani and Kleinschmidt, 2015), leaving
interactions, indirect effects or construct level relationships unexplored. Building on the implications
of the past meta-analytic studies on new product success factors, this study aims to investigate the
construct level relationships and interactions by using resource-based view and strategic orientations
frameworks. The choice of these two frameworks is substantiated in the following section.

1.1.2.

Motivation for using resource-based view and strategic orientations
frameworks to link individual key success factors to product
performance

There are several frameworks in the NPD literature which incorporate a number of the key product
success factors to explain new product performance. However, there is no past research which groups
the factors holistically in order to identify how they are related to each other as well as new product
performance.
In the light of the findings from de Brentani and Kleinschmidt (2007), resource-based view is used as
the main framework to group the individual key success factors into constructs. Moreover, market
orientation and strategic orientations are commonly identified individual key success factors in the
meta-analytical studies. In order to integrate these factors into the model and cover a larger set of
success factors, strategic orientations is chosen as an additional framework in this study. In the
following two sub-sections, these frameworks are introduced and an overview of the past research
findings is discussed to substantiate the choice of the frameworks.

Main framework: Resource-based view
The ‘resource based view’ (RBV) is a framework that suggests that firms are made up of resources and
capabilities which form the basis for competitive firm performance (Barney, 1991; Peteraf, 1993;
Wernefelt, 1984). According to this view, resources refer to the sum of tangible and intangible assets
owned by the firm ranging from financial, physical, human capital and know-how (Grant, 1991; Amit &
Schoemaker, 1993). Those resources are often long-term factors, which are more tacit and difficult to
imitate (Peteraf and Barney, 2003). On the other hand, capabilities are described to be skills, abilities
and routines of the firm to use these resources to reach desired objectives whose effects on
performance often result on shorter term (Teece et al., 1997; Amit and Schoemaker, 1993).
As this framework can be applied to many different contexts, the empirical research from de Brentani
and Kleinschmidt (2007) shows that it could as well be used to explain NPD performance. They identify
seven individual success factors and categorize them into organizational resources and NPD process
capabilities as two sets of determinants of NPD performance. Furthermore, they find empirical support
for the mediation effects of organizational resources on NPD process capabilities. Their results provide
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significant insights on how the individual success factors could be grouped into certain constructs and
be interrelated. However, the study is limited to seven individual success factors and doesn’t shed light
on how other factors could be integrated into the theoretical framework. Therefore, this research
uses the findings from de Brentani and Kleinschmidt (2007) as a starting point and aims to extend it
into a more comprehensive model.

Additional framework: strategic orientations
Strategic orientations are defined as a firm’s emphasis in making sense of their environment, specifically:
(1) customer needs and trends; (2) competitive environment; and (3) technological developments. The
strategic orientation literature suggests that firms which take this information into consideration while
determining their strategy are more likely to achieve continuous and superior business performance
once they are embedded into the organizational structures and processes (Narver and Slater 1990;
Ruekert et al., 1985; Moorman, 1995; Hooley et al., 2005).
There is empirical support from the literature on the positive effect of these strategic orientations on
firm’s marketing resources and capabilities as well as a number of individual success factors (Gatignon
and Xuereb, 1997; Atuahene-Gima,1995; Langerak et al., 2004; Hooley et al., 2005; Ngo and O'Cass,
2012). Langerak et al. (2004) finds that market-oriented culture is positively related to product
performance through increased product advantage and launch capabilities. Similarly, Atuahene-Gima
(1995) finds empirical evidence on market orientation’s positive effect on five of the individual success
factors. Considering these empirical evidences, strategic orientations framework is chosen as an
additional framework in this study, in order to cover a larger set of success factors identified by the
meta-analytical studies.

1.1.3.

Literature Gap

Capturing the underlying nature of NPD success factors and their link to new product success is
relevant for both academia and practice. On one hand, as managers have limited resources, a
framework incorporating all the individual key success factors can serve as a guideline in their decision
making throughout the NPD process. On the other hand, meta-analytical research in new product
performance conducted over the last three decades has shown that the effect sizes of the individual
key success factors are getting weaker in the overall, in contrast to the significantly higher effect sizes
of product advantage and market orientation. These two findings imply that there is a need for new
and more comprehensive theoretical approaches to capture the underlying nature of NPD success
factors (Evanschitzky et al., 2012).
Resource-based view (RBV) and strategic orientations literatures find empirical evidence that these
frameworks could be applied to group the individual success factors and explore potential indirect
effects and construct level relationships. However, despite its relevancy for both academia and practice,
there is no empirical research model that groups all the individual key success factors and holistically
investigate their interrelationships. In the light of this literature gap, this study aims to investigate the
relationship between individual success factors, by using resource-based view and strategic orientations
frameworks.
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1.2. Research question and objectives
This research aims to answer the following research question and sub-questions:
How do firm resources, capabilities and strategic orientations play role in determining the performance of a
new product?
The main research question is broken down into the following seven sub-questions in order to facilitate
the literature review and to form the theoretical propositions which are later tested empirically.
1.
2.
3.
4.
5.
6.
7.

What does new product performance refer to?
What are the determinants of new product performance?
What is resource-based view (RBV)?
How is RBV related to new product performance?
What are a firm’s strategic orientations?
How are strategic orientations related to new product performance?
How are strategic orientations related to the resources and capabilities of a firm?

Furthermore, the research objectives can be defined as below:
(1) To identify the determinants of NPD performance and group them into constructs by using
RBV and strategic orientations literatures
(2) To explore the interrelationships between these constructs and new product success
(3) To provide an empirical insight to the product and marketing managers that can be used
to improve certain NPD capabilities and eventually new product performance
As discussed in the theoretical background section, the research objectives discussed above have a
theoretical foundation. However, there is no comprehensive framework in the literature to group the
individual success factors. Furthermore, the empirical research on the interrelations or construct level
relationships between the individual success factors are very limited. Therefore, focusing on a ‘how’
question, this research is considered as an exploratory research.
In order to answer the research questions and achieve the objectives, the existing literature is
reviewed. In the light of the literature, a conceptual model and theoretical propositions are formulated,
which are later tested by the two-fold empirical analysis. The following section introduces the
methodology used in the research.

1.3. Methods
Firstly, the literature is reviewed in order to identify the determinants of NPD performance and group
them into constructs by using RBV and strategic orientations literatures. The review resulted in a
conceptual model and a set of theoretical propositions. As a second step, the model and propositions
are tested empirically within the scope of the field research in order to explore the interrelationships
between the constructs and to provide an empirical insight to the product and marketing managers
that can be used to improve their NPD capabilities and eventually new product performance.

1.3.1.

Literature Review

The literature review has been conducted in two consecutive steps: familiarization and systematic
review. As the name indicates, the familiarization phase aims to gain an initial insight into the subject
and to identify relevant keywords to be used in the systematic review; whereas the systematic review
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is a structured and well-defined process aiming to provide a deep understanding of the concepts and
previous studies.

Familiarization phase
To gain an initial understanding of the subject and identify the most relevant keywords in this research
field, an initial review has been conducted by reading books and research articles. Selection of the
books and articles are done informally, based on their availability in the university library and guidance
from the supervisor. Details regarding the search strategy are discussed in Chapter 2.

Systematic review phase
Once the familiarization step is completed, the systematic review phase is initiated. Firstly, the identified
keywords are searched in ABI/Inform. In the light of a pre-determined search criteria, articles are
reviewed by scanning the abstract, discussion and conclusion parts. Secondly, the relevant articles are
extracted using a reference management software called Mendeley. Lastly, in the course of the
reviewing process, references of the selected articles are traced back and forward in order to expand
the sources. As a result of the systematic review phase, the conceptual model and theoretical
propositions are formulated.

1.3.2.

Empirical Analysis

The empirical analysis aims to test the theoretical propositions and derive an empirical model which
will eventually provide insights on the nature of the relationship between the individual success factors
and product performance. As the research focuses on a ‘how’ question about a contemporary event
where the investigator has no or little control, case study has been found to be the most relevant
research method (Yin, 2003). Furthermore, as suggested by Eisenhardt (1989), case study has been
found to be “…particularly well suited to research areas where the existing theory seems inadequate.”
(pp.548-549).
The empirical study is designed in the context of a consumer electronics company during a six-month
internship, where the analysis is made on project-level. Being an active member of the team, both first
and secondary data sources are used, such as direct and participant observation, interviews,
questionnaires, documentation and artifacts in line with the suggested case study data collection
methods (Yin, 2003).
Explanation building (Yin, 2003) is found to be the most appropriate technique for the empirical analysis
for enabling to refine a theoretical research model. This technique aims to modify the theoretical
pattern in several iterations and to derive a refined empirical model. In this research, two iterations
have been conducted, by the help of two consecutive case studies. The first case study is designed as
a single case study, which explores the underlying factors of a commercially unsuccessful NPD project
in-depth. The findings of this study are used to revise the theoretical propositions in order to derive
an empirical model, which serves as a preliminary research for the second case study. The second
study is designed to be an embedded, multiple case study. In contrast to the first one, both qualitative
and quantitative data have been collected from 9 NPD projects, which are classified as “overperformer” or “under-performer”. Due to the time limitations of the master thesis project, the sample
size is limited. Therefore, t-test and correlation tests have been used in the analysis. In the light of the
analysis results, the empirically derived model is revised. More details regarding the empirical analysis
methods will be presented in Chapter 3.
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1.4. Thesis Outline
Chapter 2 reviews literature on NPD success factors and investigates how resource-based view and
strategic orientations can be linked to the identified new product success factors. As a result, the
research propositions are formulated. Secondly, the findings are concluded and consolidated in a
conceptual framework.
Chapter 3 introduces the two-fold empirical research design which consists of two case studies. The
research methodology is discussed by elaborating the sample, data collection, data analysis and how to
ensure validity and reliability for each case study.
Chapter 4 presents the results of the empirical analysis conducted at Company X. The first step of the
analysis is conducting a single case study. In order to validate the conceptual model, theoretical
propositions are revisited based on the results from this qualitative study. As a second step, the
multiple case study is conducted in order to increase the generalizability of the first study by increasing
the sample size and combining both qualitative and quantitative analysis methods. Lastly, the empirically
derived model is revisited.
Chapter 5 discusses and compares the findings of the two case studies as well as the theoretical
propositions. Later, the theoretical and managerial implications of the research are discussed. Lastly,
the limitations of this study and the recommendations for future research are delineated.
Figure 3- Overview of thesis outline
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Chapter 2 Literature review
This literature review is set up to formulate the theoretical propositions which will later be empirically
tested and eventually be used to answer the research questions. Firstly, the methodology of the
literature review is introduced. Secondly, the significant individual success factors will be identified in
the light of the previous meta-analytical studies. Thirdly, new product performance will be elaborated
by defining performance indicators. Later, the resource-based view will be introduced and linked to
individual success factors. Following that, strategic orientations will be discussed and linked to the
resource-based view of NPD. Lastly, the findings from these previous chapters are consolidated in
order to develop a conceptual framework that integrates RBV and strategic orientations literature to
explain product performance.

2.1. Methodology Literature Review
The literature review has been conducted in two consecutive steps: familiarization and systematic
review. As the name indicates, the familiarization phase aims to gain an initial insight on the subject and
to identify relevant keywords to be used in the systematic review; whereas the systematic review is a
structured and well-defined process aiming to provide a deep understanding of the concepts and
previous studies.

Familiarization
Based on guidance from supervisor and previous courses, initial review on the literature is conducted.
During this familiarization process, the most relevant keywords on the subject are identified by using
the pre-defined search strategy below:
1. Extracting keywords from the recommended articles
2. Searching straightforward terms such as ‘new product performance', ‘market orientation' and
‘resource-based view' in databases (ex. Scopus, ABI/Inform) and looking into the keywords
section of the articles found.
3. Searching the new keywords extracted from the Step 2 in databases.
4. Repeating Step 3 until no new keyword is found.

Systematic review phase
Once the familiarization step is completed, the systematic review phase is initiated. In contrast to the
familiarization phase, systematic review adopts well-defined search criteria and a structured approach.
Having a well-defined structure and search criteria is crucial to make the study objective and replicable,
which eventually results in enhanced validity and reliability.
Firstly, the identified keywords are searched in ABI/Inform. In the light of the search criteria and the
identified search words (see Appendix A), articles are reviewed by scanning the abstract, discussion
and conclusion parts. Secondly, the relevant articles are extracted using the reference management
software called Mendeley. Lastly, in the course of the reviewing process, references of the selected
articles are traced back and forward in order to expand the sources.

2.2. Results of the literature review
In this subsection, the results of the literature review will be discussed.
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2.2.1 Significant NPD success factors
As discussed in Chapter 1, the meta-analytical studies on the product success factors revealed an
evalutionary pattern. For that reason, this study uses success factors that are consistently identified to
be significant by Evanschitzky et al. (2012) and Pattikawa et al. (2006)1, which are the two most recent
studies. Both studies found that organizational and environmental characteristics are insignificant on
the construct level. Therefore this study focuses on the product-related, strategy-related and processrelated characteristics. Out of the 23 individual success factors identified by Evanschitzky et al. (2012)
under these three categories, the ones that are identified to be insignificant by both studies are
removed and the remaining ones are listed in Table 2.
Table 2- Consistently significant new product success factors identified by Evanschitzky et al.
(2012) and Pattikawa et al. (2006)
Product characteristics
Product advantage
Product technological
sophistication

Strategy characteristics
Marketing synergy

Process characteristics

Technological synergy

Predevelopment task proficiency

Dedicated human resources

Marketing task proficiency

Dedicated R&D resources

Launch proficiency

Company resources

Technological proficiency

Strategic orientation

Market orientation

Structured approach

Cross-functional integration
Cross-functional communication
Senior management support

2.2.2 New product performance
This chapter will first define different aspects of new product performance. As a second step, significant
individual success factors related to product performance will be identified from the literature.

Defining new product performance
This literature review aims to investigate how different factors such as strategic orientations, firm
resources and capabilities play role in determining the performance or success of a new product.
Therefore, it is essential to define new product performance and understand what could be its
determinants. The NPD literature offers diverse categorizations of product success measures (Cooper
and Kleinschmidt, 1987; Grifﬁn and Page, 1993; Hart, 1993; Tatikonda and Montoya-Weiss, 2001). This
paper uses the performance measure framework (Figure 4) which was built by Tatikonda and MontoyaWeiss (2001) and further developed by Cankurtaran et al. (2013). This framework is found to be
suitable as it draws from the resource-based view of the firm.
Tatikonda and Montoya-Weiss (2001) view NPD success as a multidimensional and sequential
structure rather than a straightforward outcome. Therefore, they classify NPD success measures into
operational and external. Operational success measures evaluate the NPD from an internal point of
view whereas external measures refer to customer-based and financial success indicators.
Furthermore, they suggest that operational factors precede external factors. Building on this
1

Evanschitzky et al. (2012) uses random effects model to determine significant factors while Pattikawa et
al. (2006) consider a factor to be significant if p< 0.05 for sample size and reliability adjustments mean.
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categorization, Cankurtaran et al. (2013) identify technical product performance and product
competitive advantage as product-related aspects of operational success measures which lead to
market and finance-related external success measures such as sales volume, revenue, proﬁtability and
margin. The researchers argue that the operational outcome indicators can be measured in short term,
while the external outcomes, particularly financial indicators, take a longer time to manifest themselves.
Lastly, they use the construct “overall NPD performance” in order to test the effect sizes of the
composite success.
This discussion leads to the subsequent conceptual proposition:


Proposition 1: Operational success measures such as (a) product advantage and (b) product
technological sophistication are positively related to market and finance-related external success.

Figure 4- Product performance framework illustrating dimensions of NPD success measures

New product performance
Operational Outcome
Indicators
- Product technical performance
- Product competitive advantage

External Outcome Indicators
- Market indicators
- Financial indicators

2.2.3. Resource-based view
The ‘resource based view’ (RBV) literature suggests that firms are composed of a bundle of resources
and capabilities which form the basis for competitive firm performance (Barney, 1991; Peteraf, 1993;
Wernefelt, 1984). Resources refer to the sum of tangible and intangible assets owned by the firm
ranging from financial, physical, human capital and know-how (Grant, 1991; Amit & Schoemaker, 1993).
Those resources are often long-term factors, which are more tacit and difficult to imitate (Peteraf and
Barney, 2003). On the other hand, capabilities are described to be skills, abilities and routines of the
firm to use these resources to reach desired objectives whose effects on performance often result on
shorter term (Teece et al., 1997; Amit and Schoemaker, 1993; Vorhies and Morgan, 2005). Resourcebased view suggests that firm resources have an indirect impact on performance, mediated by firm
capabilities (de Brentani and Kleinschmidt, 2015). The relationship is illustrated in Figure 5,
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Figure 5- impact of resources and capabilities on performance according to Resource-based view

Resources
•Sum of tangible and
intangible assets owned by
the firm ranging from
financial, physical, human
capital and know-how
(Grant, 1991; Amit and
Schoemaker, 1993).
•Often long term factors,
which are more tacit and
difficult to imitate (Peteraf
and Barney, 2003).

Capabilities

Performance

•Set of skills, abilities and
routines of the firm to use
these resources to reach
desired objectives whose
effects on performance.
•They are often have impact
on the performance in
shorter term (Teece et al.,
1997; Amit and Schoemaker,
1993; Vorhies and Morgan,
2005).

Past research on business performance suggests that marketing capabilities have a direct and shortterm impact on business performance. Therefore firms, by an optimal deployment of their marketing
resources, can generate superior customer value by making use of their unique, inimitable marketing
capabilities (Nath et al., 2010). Likewise, there is empirical evidence that this view can also be applied
to new product performance. Kleinschmidt et al. (2007) investigate in their study how companies can
realize superior performance. They find that the impact of organizational resources on NPD program
performance is mainly influenced by the NPD process capabilities. The following two subsections will
classify the NPD success factors identified by Evanschitzky et al. (2012) into firm resources or NPD
capabilities, and discuss the role of each factor in achieving higher NPD performance.

Firm resources
Resources are potential enablers that a firm possesses, controls or has access to (Helfat and Peteraf,
2003). Those resources have both tangible and intangible aspects ranging from financial, physical, human
capital and know-how. Especially the intangible resources such as knowledge base, skills and experience
of employees, working relationships and established practices are often acquired over a long period of
time, which make them difficult to imitate (Teece et al., 1997). They are integrated and recombined to
be transformed into capabilities that generate value and competitive advantage (Eisenhardt and Martin,
2000) and eventually influence new product performance. Therefore, the resource-based view suggest
that firm resources have an indirect impact on performance, by providing an enabling potential for
NPD capabilities. In the light of this description and the categorization used by Kleinschmidt et al.
(2007), the following section will identify which success factors identified by Evanschitzky et al. (2012)
could be considered as firm resources and how those factors can contribute to NPD capabilities and
eventually to new product performance.

Relating firm resources to determinants of new product performance
Building upon the findings from the Evanschitzky et al. (2012) and Kleinschmidt et al. (2007), this study
uses: (1) dedicated human resources, (2) dedicated R&D, (3) company resources, (4) structured
approach, (5) senior management support, (6) marketing synergy and (7) technological synergy as
predictors determining NPD success on the resource level. These identified key success factors are
discussed in the light of the definitions from Evanschitzky et al. (2012) (see Appendix B).
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Dedicated R&D and human resources
Knowledge-based view theory classifies knowledge into individual level and organizational level (Brown
and Duguid, 1991), where individual-level knowledge is mainly gained through experience that has been
accumulated over the years and is considered as a significant part of the knowledge base of the
organization (Tyre and von Hippel, 1997). Morgan et al. (2003) suggest that this knowledge base is
particularly important for the implementation of marketing capabilities which will eventually result in
superior performance. Similarly, technical and R&D knowledge can also be accumulated and similar
problem-solving approaches can be applied to future projects. Therefore, having dedicated R&D and
human resources is expected to contribute to both marketing and technological capabilities of a firm
thanks to the commitment of individual level of skills and experiential knowledge into a new product
development project.
Company resources
Company resources refer to a sum of all tangible assets like patents, monetary resources, production
facilities as well as the sum of informational and experiential knowledge in organizational level (Morgan
et al., 2003). de Brentani and Kleinschmidt (2004) suggest that possession and allocation of these
resources into NPD projects play an important role in handling problems and tasks and contribute to
NPD success (De Brentani and Kleinschmidt, 2004). Similarly, Helfat and Peteraf (2003) conclude that
sufficient resource commitment enables firms to perform coordinated tasks in comparison to their
competitors.
Structured approach
Product development projects are often complex and are performed under fast changing market
environments which require substantial amount of information and cross-functional teams. Therefore,
having formal and well-structured systems which have been developed and continuously improved over
time is considered as a crucial organizational resource (Kleinschmidt et al., 2007). Structured NPD
systems (e.g., Stage-Gate Model) help to define the scope of the NPD stages, activities and routines
while keeping the project members on the same page (Cooper, 1990). Furthermore, they can be
considered as a base for knowledge integration capabilities such as cross-functional communication
(Kleinschmidt et al., 2007).
Senior management support
Similar to having a structured approach, senior management support has been identified as an
important resource that plays a role in determining NPD capabilities and new product performance
(Cooper and Kleinschmidt, 1995). Senior managers are regarded as a factor that enables knowledge
integration through leadership and prior experience (Kleinschmidt 2007). Their involvement in
complex development projects is likely to increase the chances of foreseeing potential risks on time.
Moreover, Pringle & Kroll (1997) suggest that senior manager involvement is an enabler of teamwork
thanks to their previous experience with various stakeholders.
Marketing synergy
Every NPD project needs certain marketing resources in order to perform marketing- related tasks
and activities such as market assessment, market research, communication, and marketing mix
decisions (product, price, distribution etc.) (Ngo and O'Cass, 2012). Srivastava et al. (2001) classify
“market-based assets” into two main categories: relational and intellectual. Relational assets, as the
name implies, refer to intangible assets such as trust, reputation or partnerships that are related to
relations with external stakeholders, which can not be fully controlled or owned by the firm. Those
external stakeholders could be ranging from customers, distribution channels, partners or other
players in the eco-system. Intellectual assets, on the other hand, are mostly internal or rooted in the
organization, such as knowledge of customers and the competitors, individual marketing and
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commercial skills of the employees, practices or knowledge regarding how to obtain and interpret
market data, process-based knowledge on market introduction (sell-out, pricing, distribution etc.).
Both types of marketing-based assets are difficult to obtain, but once they are obtained, they are difficult
to imitate and form the basis of marketing capabilities.
Technological synergy
Similar to the marketing resources that are relevant and necessary to perform marketing tasks, a
certain technological knowledge, experience, and skills base is required in order to develop and
successfully execute a new product, which is called technological synergy in the literature (Cooper and
Kleinschmidt, 1987). Likewise, Tsai and Huang (2012) describe technological synergy as possession of
technological resources that are needed for the development and which saves time and effort to scout
for external technologies and facilitates execution of development. Therefore, it can be said that
technological synergy forms the base of technological proficiency.
This discussion leads to the subsequent conceptual proposition:


Proposition 2: Firm resources such as (a) dedicated human resources, (b) structured approach, (c)
dedicated R&D, (d) senior management support, (e) company resources, (f) marketing synergy and
(g) technological synergy are all positively related to NPD performance through enhanced NPD
capabilities.

NPD capabilities
New product development is a complex and dynamic problem-solving process which requires
integration of technical and market knowledge into ideas and eventually into new products. However,
mere possession of the knowledge and resources are not sufficient to execute an NPD project
(Ketchen et al., 2007). Firms rearrange, integrate and manage these resources through their product
development capabilities (Eisenhardt and Martin, 2000), which have been developed over time and
embedded into the organization. These NPD capabilities can be broken into two, which have a
complementary nature: marketing capabilities and technological capabilities (Song et al., 2005;
Moorman and Slotegraaf, 1999). Marketing capabilities refer to a firm’s ability to develop commercially
relevant and competitive products by integrating changing consumer trends and needs into a product
as well as maintaining sustainable relationships with customers and channel members (Day, 1994; Song
et al., 2005; Marsh and Stock, 2003). By transforming the knowledge about customers, competition
and the distribution channels into competitive products and marketing mix decisions, a firm can
increase the chances of achieving better commercial performance (Vorhies, et al., 1999; Morgan et al.,
2009). Technology-related capabilities, on the other hand, are described as a firm’s ability to innovate
by developing technology as a response to the rapidly changing technological environment (Wind and
Mahajan, 1997). These capabilities allow firms to rapidly find solutions to technical problems, to
implement new technical processes and tools, and to develop prototypes (Fowler et al., 2000;
Moorman and Slotegraaf, 1999). Moreover, the interaction between marketing and technological
capabilities is also highlighted by several researchers as an important factor that leads to better product
performance (Dutta et al., 1999; Song et al., 2005). Altogether, these NPD capabilities help companies
gain a competitive advantage by successfully addressing fast changing technological and market
environments (Smith et al., 1996). In the light of this description and the categorization used by
Kleinschmidt et al. (2007), the following section will identify which success factors are identified by
Evanschitzky et al. (2012) could be considered as NPD capabilities and how they can contribute to new
product performance.
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Relating NPD capabilities to determinants of new product performance
Based on the determinants of new product performance identified and defined by Evanschitzky et al.
(2012), the individual key success factors such as: (1) predevelopment task proficiency; (2) marketing
task proficiency; (3) launch proficiency; (4) technological proficiency; (5) cross-functional integration
and (6) cross-functional communication are identified as NPD capabilities that are found to be positively
related to new product performance as illustrated in Figure 6 (for definitions, see Appendix B).
Figure 6- Identified NPD capabilities from Evanschitzky et al. (2012)

Marketing Capabilties
•Predevelopment task
proficiency
•Marketing task proficiency
•Launch proficiency

Technological Capabilities
•Technological proficiency

Integration of marketing and
technological capabilities
•Cross-functional integration
•Cross functional
communication

Predevelopment task proficiency
Although most products fail in the market or latest stages of NPD, effective execution of the frontend activities such as early evaluation of ideas through market research, financial analysis, initial
screening, concept and prototype testing can help firms to assess the market potential of the new
product as well as providing early signals of failure, saving them from committing more resources to
projects that are not likely to perform well in the marketplace or prioritizing the ones that have the
potential to bring competitive advantage (Zou and Cavusgil, 2002). The relationship between
proficiency in predevelopment activities and performance is also highlighted in the NPD literature:
Cooper and Kleinschmidt (1987) identify proficiency in predevelopment activities as one of the key
factors that distinguish winners from losers. Likewise, Salomo et al. (2007) focus on the positive effect
of these activities on firm's financial performance.
Marketing task proficiency
The literature identifies two interrelated set of marketing skills: (1) the ability to combine and make
use of the existing marketing resources such as market research, brand equity, skills and experience
of managers in order to successfully execute marketing strategy (Morgan et al., 2003) and (2) marketing
activities concerning marketing mix, such as pricing, distribution and communications (Vorhies and
Morgan, 2005). Once firms are able to develop these skills, they become a source of competitive
advantage through bringing superior value and higher product differentiation (Nath et al., 2010).
Furthermore, they are able to form stronger bonds with their customers and distribution channels
(Song et al., 2007), as well as improved brand equity (Ortega and Villaverde, 2008), all of which
eventually lead to superior market performance (Dutta et al., 2003; Vorhies and Morgan, 2005).
Technological proficiency
Technological proficiency refers to the ability to perform technological activities such as R&D,
engineering, and product testing. The ability to execute the development stage effectively is considered
to be a driver of NPD performance directly (Cousins et al., 2011) and indirectly by being a source of
competitive advantage, particularly in the technology industries (Duysters and Hagedoorn, 2000).
Excellence in technological capabilities enables firms to differentiate their products by more innovative
characteristics (McEvily and Zaheer, 1999; Teece and Pisano, 1994).
Launch proficiency
Launch proficiency refers to showing excellence in launch preparation activities such as budgeting,
strategy, and marketing mix decisions, which are found to be directly related to a product’s commercial
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performance (Biggadike,1979; Green et al., 1995). Similarly, Langerak et al. (2004) suggest that by paying
particular attention to tactical launch decisions such as pricing, distribution, promotion, and the sales
force, managers can increase the likelihood of new product's success.
Cross-functional integration and communication
New product development is a complex process that requires integration of wide-range of specialized
marketing and technical knowledge in order to develop an innovative product that meets customer
needs better than the competition (Grant, 1991). However, the knowledge is often tacit and
experiential and spread across the members of different functional units within the organization (De
Luca and Atuahene-Gima, 2007), which makes their integration crucial for the performance of the NPD
projects. Coordination and integration of the distinct functional units as a whole require structured
organizational routines that will enable individuals to effectively communicate and transfer their
specialized knowledge into the NPD project (Griffin and Hauser, 1996; Sobek et al., 1998). Structured
documentation processes, cross-functional meetings, systematic projects evaluations can be examples
of these organizational routines (De Luca and Atuahene-Gima, 2007). This positive link between new
product performance and cross-functional integration and communication is empirically supported by
past research (Griffin and Hauser, 1996; Xueming et al., 2006; Song and Parry, 1997).
This discussion leads to the subsequent conceptual proposition:


Proposition 3: NPD capabilities such as (a) cross-functional communication and (b) cross-functional
integration, (c) pre-development task proficiency, (d) technological proficiency, (e) marketing task
proficiency and (f) launch proficiency are all positively related to new product performance.

2.2.4. Strategic orientations
Strategic orientation is defined as a firm's emphasis on making sense of the environmental forces acting
on it (Gatignon & Xuereb, 1997). These forces include (1) customer needs and trends; (2) competitive
environment; and (3) technological developments. The strategic orientation literature suggests that
firms which take the information into consideration while determining their strategy, are more likely
to achieve continuous and superior business performance once they are embedded into the
organizational structures and processes (Narver and Slater 1990; Ruekert et al., 1985; Moorman, 1995;
Hooley et al., 2005).
Out of the three mentioned environmental forces, emphasis on the first two is commonly referred as
market orientation, while the emphasis on the latter is referred to as technology orientation. This
section will introduce the characteristics of the two different types of orientations and discuss their
impact on firm resources, capabilities and eventually performance.

Market orientation
Market orientation is described as a specific form of organizational culture that makes firms
continuously seek sources of competitive advantage and ways of bringing sustainable, superior value to
consumers (Narver and Slater 1990). Firms with a market-oriented culture tend to focus on acquiring
and generating information concerning both the customers and the competitors and making use of this
information to develop strategies throughout the organization (Kohli and Jaworski, 1990; Jaworski and
Kohli, 1993; Hunt and Morgan, 1995). The acquired knowledge and developed strategies are likely to
lead to superior performance once they are implemented into the organizational structures and
processes (Ruekert et al., 1985; Moorman, 1995; Hooley et al., 2005). According to Slater and Narver
(1994), new product development is one of these organizational processes through which a marketoriented culture can be converted into superior competitive advantage and performance. In line with

15

this suggestion, past research provides evidence that a market-oriented culture leads to better NPD
performance in two ways: (1) through increased marketing and knowledge-related resources
(Olavarrieta and Friedmann, 1999; Ngo & O'Cass, 2012; Morgan et al., 2003) and (2) better NPD
capabilities (Atuahene-Gima, 1995; Langerak et al., 2004; Vorhies and Morgan, 2005). In the following
sub-sections, the effect of a market-oriented culture on firm resources and NPD capabilities will be
elaborated.

Market orientation and firm resources
Knowledge concerning the key market participants such as customers, competitors, and channel
members make up a significant proportion of informational knowledge base of a firm (Morgan et al.,
2003). Possession of unique information on changing market trends and dynamics, unmet consumer
needs or how to better serve the target consumers are considered to be tacit and inimitable assets
which eventually contribute to a firm's capability to create superior value and sustainable competitive
advantage (Zhou et al., 2005; Hooley et al., 2005). Therefore, it can be expected that market
orientation is likely to result in stronger firm resources which are considered essential to building
individual marketing-related NPD capabilities (Vorhies and Morgan, 2005; Dutta et al., 2003). This
expectation is validated by several empirical types of research. Atuahene-Gima (1995) has found the
empirical support that market orientation significantly and positively impacts marketing synergy.
Similarly, Ngo and O'Cass (2012) show the positive influence of market orientation on firm’s marketing
resources through increased know-what and the knowledge of how to better serve the customers.
This knowledge contributes to the knowledge base on both individual and organizational level.
This discussion leads to the subsequent conceptual proposition:


Proposition 4a : Market orientation is positively related to firm resources.

Market orientation and NPD capabilities
Implementation of a market-oriented culture in the new product development activities requires a
strong focus on delivering superior consumer value. Furthermore, since the NPD process heavily relies
on market input in pre-development, marketing, and launch activities, adopting market-oriented
approach can significantly improve NPD capabilities as well as product performance. The product
development activities that rely on market input are illustrated in Figure 7.
Figure 7- Product development activities that make use of market input

 Market research
 Financial analysis
Pre Initial screening
development  Concept and prototype testing
tasks

Marketing
tasks

Launch
activities

 Combining & making use of marketing resources (market research, brand equity, skills and
experience of managers) in order to successfully execute marketing strategy.
 Formulation of marketing mix decisions (pricing, distribution and communications…

 Formulation of launch strategy
 Execution of marketing mix decisions
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As market orientation is related to the ability to use market data concerning the needs of consumers
and a competitive environment (Narver and Slater 1990), organization-wide integration of this culture
is expected to have a positive influence on the market-related NPD capabilities mentioned above.
Likewise, past research investigating the relationship between market orientation and NPD activities
provide empirical evidence for this expectation (Atuahene-Gima, 1995; Langerak et al., 2004; Ngo and
O'Cass, 2012).
Atuahene-Gima (1995) finds a significant positive relationship between market-oriented culture and
proficiency of pre-development activities and launch activities. Likewise, Langerak et al. (2004) support
the relationship between market-oriented culture and proficiency in launch tactics through the
processes of acquiring and making sense of market information. Furthermore, Ngo and O'Cass (2012)
maintains that market orientation gives firms competitive advantage through superiority in performing
marketing tasks such as target market development, pricing, distribution channels and marketing
communication.
This discussion leads to the subsequent conceptual proposition:


Proposition 4b : Market orientation is positively related to a firm’s NPD capabilities.

Technology orientation
Technology orientation refers to the level of emphasis the firm’s puts on being innovative firms and
R&D-oriented by proactively acquiring new technologies and making use of sophisticated technologies
in the NPD process (Cooper, 1994; Gatignon and Xuereb, 1997). Therefore, being technologyoriented, companies can better use their technical knowledge while designing a new technological
solution that will better solve a consumer need (Gatignon and Xuereb, 1997). As a result, one can
argue that technology orientation results in knowledge and R&D resources as well as improving
technological capabilities in the NPD process. The following sub-section will discuss the impact on
technology orientation on firm resources and NPD capabilities.

Technology orientation and firm resources
Technology orientation implies focusing on acquiring extensive technological knowledge and gaining
insights into innovative technologies (Gatignon and Xuereb, 1997). This often requires close
monitoring of firm’s internal R&D resources as well as continuous scanning of the technological
environment which eventually leads to enhanced technical know-how, R&D, and engineering resources
(Cousins et al., 2011; Zhou et al., 2005). This enhanced knowledge base will eventually result in higher
technological synergy, which is described by Cooper and Kleinschmidt (1987, p.173) as “the fit or
ability of the project to build from the firm’s existing development and production resources”.
Furthermore, certain technology-oriented practices such as encouraging employees to attend
technology conferences are regarded as an effective way of exploring emerging technologies (Monczka
et al., 2000) which will contribute to individuals’ knowledge resources.
This discussion leads to the subsequent conceptual proposition:


Proposition 5a: Technology orientation is positively related to firm resources through enhanced
technological synergy.

Technology orientation and NPD capabilities
Firms who proactively scan their internal and external technological environments are likely to
generate more innovative ideas and solutions as well as formulating more sophisticated technologies
in the product development stage (Moorman & Slotegraaf, 1999; Gatignon and Xuereb, 1997). This
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argument has been supported by recent empirical research. Zhou and Li (2010) and Jeong et al. (2006)
maintain that thanks to accumulated state of the art technological knowledge, firms are more likely to
be able to exploit their existing technological capabilities and this will result in more innovative
products that will create competitive advantage. Another advantage of technology orientation is stated
as the ability to detect and capitalize on new technological trends (Zhou et al., 2005). In line with the
mentioned results, Cousins et al. (2011) state that active technological scanning is likely to have an
indirect impact on product performance through better technological proficiency.
This discussion leads to the subsequent conceptual proposition:


Proposition 5b: Technology orientation is positively related to NPD capabilities through enhanced
technological proficiency.

2.3. Development of an integrated conceptual model
As discussed in the previous section, the literature provides significant support on:




The classification of individual key success factors as firm resources or NPD capabilities
The positive link between firm resources leading to better NPD capabilities and eventually better
commercial performance through competitive advantage and higher technological sophistication.
The positive association between strategic orientations, firm resources, and NPD capabilities

Therefore, revisiting the research question: “How do firm resources, capabilities and strategic orientations
play a role in determining the performance of a new product?” leads to the following conceptual model:
Figure 8- Overview of the conceptual model

As seen from the Figure 8, it is expected that both market orientation and technology orientation are
positively associated with higher firm knowledge resources and marketing and technology capabilities.
Although the positive relationship is expected on construct level, market orientation is mainly related
to company resources, marketing synergy; predevelopment, marketing task and launch proficiency
while technology orientation is expected to improve company resources, technological synergy and
technological proficiency. Likewise, marketing related capabilities are more likely to result in product
advantage while technological proficiency is expected to result in better product advantage and product
sophistication and eventually better commercial performance.
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Chapter 3 Empirical Research Design
The aim of this chapter is to introduce the empirical research and its methodology. Firstly, the overview
of the empirical research and its context will be presented. Secondly, the research methodology is
discussed by elaborating on the data collection, analysis methods and how to ensure validity and
reliability.

3.1. Structure of the empirical research
The literature review is followed by a two-fold empirical research conducted in the context of a multinational consumer electronics company (Company X). The first part aims to verify and revise the
conceptual model and propositions through a qualitative, in-depth single case study. The second step
of the empirical analysis is the multiple-case study, which aims to further revise the derived model from
part one. The second study is designed as a multiple case study in order to increase the sample size
and the generalizability of the results. Moreover, both qualitative and quantitative methods have been
used in the analysis. The overview of the two-fold empirical analysis is illustrated in the Table 3.
Table 3- Overview of empirical study design
Single
Case Study

Multiple
Case Study

Qualitative (3 Interviews, Documentation,
Direct & Participant Observation, Artifacts)
Project A2
Product 0
Qualitative and Quantitative
(12 Interviews + 12 Questionnaires)
Project X
Project Y
Project Z
Product 1
Product 4
Product 7
Product 2
Product 5
Product 8
Product 3
Product 6
Product 9

Although the two studies differ in number of cases involved, the unit of analysis is chosen to be the
product development process in Company X, from start of the project until the 12-months period
after the launch for all cases. As an NPD project involves a large network interrelated of actors and
factors there is more than one sub-units to be analyzed as presented in the theoretical framework.
Therefore, both case studies are designed to be embedded.

3.2. Introduction to the empirical context
In order to ensure sustainable growth in the competitive consumer electronics market, Company X
continuously innovates by introducing new products to more than 50 markets each year. However,
the new product development is often a long and complex process, which require active contribution
and inputs of multiple functional groups from both the Business Group (BG) and different Country
Organizations (CO). The overview of the functional groups is presented in Figure 9.

2

Projects A, X, Y and Z refer to four different NPD projects conducted in Company X.
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Figure 9- Overview of up-stream and down-stream functional groups in the Company X

As illustrated in Figure 10, the global version of a new product is driven by the consumer insights from
the largest and the fastest growing markets and developed by the 9 functional groups from the BG.
This version is later tailored to specific needs of different markets with the joint efforts of the BG and
the CO’s. Tailoring mainly refers to the process of bringing the product into a locally competitive price
point by making adjustments in power, accessories and additional functions of the product. Lastly, all
the launch activities including local activations, campaigns and marketing communications are managed
by the CO’s.
Figure 10- Product development process in Company X
Global product development
(BG)

Country-specific
product version
development
(BG + CO)

Product
Launch
(CO)

Given the complexity and the large number of actors involved in the new product development, it is
challenging for Company X to ensure that all the product versions achieve the commercial targets.
Similarly, when certain product versions fail to meet the commercial targets, the management team
struggles to identify the factor/s that play role in the outcome. As the root causes of the poor
performance remain unidentified, the product is either sold at discounted prices, rerouted to other
markets or completely phased out. All of these actions result in extra cost, lower profitability, loss of
sales and eventually causes low predictability and lack of control over the commercial performance of
the next launches.

3.3. Methodology of empirical analysis
In this section, sample selection, data collection and data analysis methods adopted for the first and
the second studies will be elaborated.
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3.3.1.

Methodology of the Single Case Study

As discussed in the section 3.1, the Study 1 is designed as a qualitative, in-depth case study. For the
selection of the case, the director of the product management department is asked to advise a product
launch which has significantly underperformed in terms of perceived product advantage, sales and
profitability after the first 12 months of the launch.

Case description
In 2015, Company X, developed the P0 and launched the product in several markets including the US.
Despite the overall success of the product in key countries such as Germany and China, the sell-out
of the P0 was well below expectations in the US market. The product managers want to identify the
root causes of this unforeseen outcome in order to plan the re-launch.

Data collection
The study iteratively combines various first and secondary data sources identified by Yin (2003), which
eventually converge in a triangulating manner. The objective of using multiple sources is to strengthen
the validity and reliability of the case study. Primary data sources were semi-structured and in-depth
interviews, direct observation; and secondary data were shopper and consumer researches conducted
by external agencies, archival records regarding the sales and market share. Both primary and
secondary data collection is also done by the researcher of this study, Irem Yetener. Working full time
as a team member in Company X, direct observation is also considered a significant source of evidence
contributing to the analysis. More detailed overview on the sources of evidences used in the study can
be found in the Appendix D.

Analysis
Explanation building is found to be the most appropriate technique for analysis of this case study as it
is consistent with the research objectives: to build an explanation to the research question and provide
a revised set of propositions. As discussed by Yin (2003), this technique is suitable for both explanatory
and exploratory cases, where the empirical findings are compared with “the presumed set of causal
links” from the theory. Although the explanation building process is not explicitly documented, the
final explanation is a result of a series of iterations (Yin, 2003):
-

Making an initial set of explanatory theoretical propositions
Comparing the propositions with the initial case results
Revising the statement or proposition

Furthermore, recent studies in the field of product innovation which employ this technique are used
as a guideline in the analysis and reporting phases (e.g., Kotlar et al., 2013). In order to facilitate the
analysis and increase the reliability of the study, data is ‘prepared’ for analysis relying on the techniques
discussed below (De Massis and Kotlar, 2014; Miles and Huberman, 1994; Tesch, 1990):
1. Data reduction: Selection and simplification of the collected information
Direct and participant observation during the 6-months internship in Company X, interviews, company
records, documentation and use of physical artifacts have all provided a large set of input for the case.
At least two of the mentioned data sources are used to gather information on each factor. In line with
the operational descriptions from Appendix B, relevant information has been selected and simplified.
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2. Data categorization: Refers to distinguishing and grouping the data.
As a first step, the reduced data on each factor are put together in the form of a table, where the
strenght of the individual key success factors are evaluated and ranked from high to low. As a second
step, the identified weaknesses regarding each factor are extracted and their possible causes are
identified. The example of ‘marketing synergy’ factor is discussed below in details (Figure 11). The same
procedure is repeated for every single factor.
Figure 11- Steps of data categorization of ‘marketing synergy’ factor

Step 1:
Evaluate the
strength of
"marketing
synergy"

•Centrally developped, rich marketing assets.
•Strong marketing expertise of marketing and product managers in the CO
and BG.
•Low brand equity in the US.
•Limited access to distribution channels
•Limited market research efforts & market information in the CO
•=> Strength of the factor is classified as Medium-Low.

•Low brand equity in the US
Step 2: Extract •Low access to distribution channels
the weaknesses •Limited market research efforts & market information in the CO
(symptoms)
regarding the
factor

Step 3:
Categorize
possible causes
of the
weaknesses

•Inadequate company resources in the US
•Lack of market orientation
•Lack of dedicated human resources in the project from the CO

3. Data contexualisation: Assembling the collected information and making links between them
which will lead to contexual conditions.
In the data categorization part, data was processed in factor level. In this part, all the symptoms related
to each construct (e.g., firm resources, NPD capabilities, market orientation, product advantage) are
combined. Furthermore, the symptoms are matched with the identified possible causes and dispayed
in a table. By using this table, the symptoms that are thought to share the same underlying cause are
grouped in construct level and converted into three fishbone diagrams in line with the model developed
in the literature review section. As suggested by Buglione and Abran (2006), fishbone diagams have
been considered as the most appropriate graphical tool to illustrate the relationship between cause
and effect. Furthermore, it has been used as a method to structure the problem in several case studies
which make use of qualitative data (Gillespie et al., 2010; Atagoren and Chouseinoglou, 2014).
Therefore, in this study, the fishbone diagrams are used as a bridge between theory and the case which
allows the comparison of the empirical findins to the conceptual propositions.
4. Data display: Visualizing the data by using charts and diagrams.
In order to ease the readibility of the findings in all steps tables, color coding, fish bone diagrams are
used.
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Validity and reliability of the Single Case Study
In order to ensure that the case study addresses the research question in a scientific way, appropriate
procedures are followed to overcome potential problems of validity and reliability (Yin, 2003).
Construct validity, internal validity and reliability are improved by using the following procedures:
-

-

3.3.2.

Construct validity: In order to overcome potential responder bias or lack of objectivity,
data is triangulated from multiple sources. Each factor mentioned in the theoretical model are
addressed by least two empirical sources of evidence.
Internal validity: It is strengthened by comparing theoretical propositions/causal links with
the empirical findings.
Reliability: A clear case study protocol is defined with clear guidelines regarding the research
objectives, data collection and analysis procedures. For example, during the in-depth
interviews, while investigating the same topic, the same pre-defined questions are posed to the
interviewees.

Methodology of the Multiple Case Study

As discussed in section 3.1, Study 2 is designed as a multiple embedded case study which combines
qualitative and quantitative methods. Selection of the cases is done together with three product
managers from Company X. Each product manager is asked to choose a global NPD project that they
worked on within the last two years. Secondly, they are asked to choose three product versions,
different from Project A, launched in different countries which either significantly under-performed or
over-performed in terms of perceived product advantage, sales and profitability after the first 12
months of the launch.

Case Descriptions
The multiple case study consists of 9 cases, where the unit of analysis is chosen to be the NPD process
of each product version, from start of the project until the 12-months period after the launch. As
discussed in the section 3.2, once the global version of the product is developed by the BG, different
product versions are derived from it, each dedicated to a country or region. The product versions are
derived with the joint efforts of the BG and CO. Among the three selected projects, Project A is
classified as an incremental innovation where Project B and C are classified as more radical innovations
by the product managers. In Table 4, the case of each product version is described and their
performance outcomes are classified as an over-performer or under-performer.
Table 4- Description of the cases in Study 2

Project Product
name
name

Performance
Case description
Outcome

Product
1

Overperformer

Product
2

Overperformer

Project
A

Product 1 is an exceptionally over-performing product launched in Japan
which is considered as a best case in country activation. The product
version was launched in a market where Company X was not a strong
player in the category. The sales have significantly exceeded the forecasts
with around 20% higher profitability compared to other product versions
in the same project.
Product 2 is the Middle Eastern product version of the Project A. The
sales and profitability was very high as expected as the project was
primarily initiated by using the consumer insight from the Middle East.
The product showed strong commercial performance in the region.
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Product
3

Project
B

Underperformer

Product
4

Underperformer

Product
5

Overperformer

Product
6

Underperformer

Product
7

Overperformer

Project
Product
C
8

Overperformer

Product
9

Underperformer

Product 3 is an underperforming product. Despite the high brand
awareness in Korea, the product has been considered overpriced by the
consumers. This eventually resulted in low profitability and excess stock.
Product 4 resulted in very low sales and profitability as it is considered
as overpriced by the consumers in the Asia Pacific. The launch was made
through a premium retailer. However, due to the significant
underperformance of the product the retailer has phased out the
product within a few months, which hampered the partnership between
Company X and the retailer.
Product 5 was a successful product in terms of the sales and profitability.
It was considered as a 'hero' launch by the country organization in
Central Europe. The marketing and launch efforts were very successful
and eventually the product has found to be relevant by the consumers.
Product 6 is launched in China, which is the biggest and the main market
for this product category. Despite the high sales expectations of the
country organization, it could only meet one third of the forecasts.
Product 7 is the best performing product version in Project C generating
most of the sales with high profitability. Furthermore, this launch
increased the market share of Company X in Germany, which is a
declining market for this product group. Although the sales performance
was around 20% below the forecasts, the product is still considered as
an over-performer by the product manager.
Product 8 is the second best performer product version in the Project
C launched in Scandinavia. The product made up around 25% of the total
sales of Project C.
Product 9 was a product version which was developed for Chinese
consumers. Although many consumer researches were done in China in
the scope of Project C, and significant sales were being forecasted during
the ideation and development process, at the end the only 10% of the
expected sales have been realized.

Data collection
The second case study makes use of a questionnaire and interviews as main sources of data, which
took place simultaneously during the interview sessions. In total, 12 interview sessions have been
scheduled with 3 product managers and 9 marketing managers. Critical Incidents Technique (CIT) has
been used during the interviews. This technique is characterized by combining a set of pre-determined
questions which set the base of the interview while allowing additional, case-specific questions in the
flow of the interview (Aken et al., 2012; Wengraf, 2001). During the interview sessions, the
interviewees have filled in the questionnaire and they have been asked the same questions to their
answers with examples. Therefore, the questionnaire has been used as a base of the interviews. The
sessions took approximately one hour and were conducted in April/May 2017. The interview sample
characteristics are presented in Table 5.
The interview/questionnaire questions have been derived from the construct measures were classified
as being related to NPD or launch process. The questions related to the NPD project have been
directed to the Product Managers from the BG, while the ones related to the launch and marketing
activities have been directed to the Marketing Managers from the CO’s. The questionnaires that were
shared with the Marketing Managers and the Product Managers can be found in the Appendix C.
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Table 5- Interview sample characteristics for the second case

Project Product/s

A

B

C

1, 2, 3
1
2
3
4, 5, 6
4
5
6
7, 8, 9
7
8
9

Date
27-4-2017
2-5-2017
4-5-2017
4-5-2017
2-5-2017
9-5-2017
9-5-2017
3-5-2017
26-5-2017
8-5-2017
12-5-2017
3-5-2017

Role in Company X
Product
Marketing
Manager
Manager
(BG)
(CO)
x
x
x
x
x
x
x
x
x
x
x
x

Internal consistency
The internal consistency of the constructs is assessed by using the Cronbach’s alpha values. While
interpreting the coefficients, the tiered approach suggested by George and Mallery (2003) has been
adopted. According to this assessment criteria, Cronbach’s alpha values smaller than 0.5 are considered
as ‘Unacceptable’ (p. 231).

Data analysis
As product performance is expected to be related to a large number of variables, the Pearson productmoment correlation coefficients are calculated to determine the strength and direction of the
associations between the variables in both constructs and the individual key success factor level.
As a second step, t-tests have been conducted to consolidate the correlation analysis results and to
investigate if the under-performing and over-performing product versions score significantly different
in terms of constructs and individual key success factors. Since this research views product
performance as a multidimensional and hierarchical structure, products have been categorized into
under-performer and over-performer, based on their scores in ‘product technological sophistication’,
‘product advantage’, ‘external success measures’ and ‘new product performance (overall)’.
For each of the four classifications, two t-tests are conducted. The first one inspected the difference
between the under-performer and over-performer products in terms of the identified constructs from
the theoretical model (Firm resources, NPD capabilities, market orientation, technology orientation,
product advantage, and product technological sophistication). The second one inspected the difference
between the two groups in terms of the individual key success measures. Both correlation and t-test
analysis have been conducted on the open source statistical software R.
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Chapter 4 Results of the Empirical Analysis
4.1. Single Case Study
The Single Case Study is conducted in order to qualitatively test and revise the theoretical propositions
as the first iteration of the explanation building technique. Firstly, the key findings on the individual key
success factors in the context of Project A are discussed for each construct. Secondly, the identified
root causes related to each individual key success factor are extracted and grouped in construct level.
Lastly, the results are presented in three fishbone diagrams and theoretical propositions are revised.

4.1.1.

Results of data reduction and categorization

The information collected from various data sources on each individual key success factors in the
context of Project A are combined in order to evaluate the strength of each construct. The findings
related to individual success factors are presented together with the sources of evidence in Appendix
E. Below, those findings are consolidated and presented on construct level.

Firm resources
On construct level, firm resources are found to have both strengths and weaknesses. Structured
approach and dedicated R&D and technological synergy has been found to be very strong thanks to
the use of the Stage and Gate system and pre-defined roles of each functional group. However, in the
case of Project A, the level of senior management support, dedicated company resources and human
resources are found to be inadequate. Furthermore, a major difference between the resources
dedicated to development and launch process have been identified during the interviews with the
Marketing Manager and the Project Manager. Although there was a dedicated product development
team from all functional groups in the BG (product management, project management, product
research center, design etc.), the marketing and sales teams from the CO were not only dedicated to
this product launch. Furthermore, it was found that the launch of P0 took place at the same time as
two other products from other categories. As a result, the time and efforts of sales and marketing
team, as well as the senior management were not focused on the launch of P0, which eventually resulted
in lower launch budget. Furthermore, despite the marketing expertise of the US team, the access to
distribution channels and the brand equity of Company X in the US has been identified as inadequate,
which resulted in low marketing synergy.

NPD capabilities
Cross-functional integration and technological proficiency are identified to be strong, whereas most
proficiency and launch proficiency are identified to be inadequate in the case of Project A. On one
hand, Company X has strong NPD capabilities thanks to the integration of nine functional teams and
weekly alignment meetings throughout the development process. On the other hand, some marketing
related capabilities are found to be inadequate due to lack of market research data (on both consumers
and competition) from both BG and the CO. More specifically, during the development phase, concept
and prototype was tested with consumers from key countries (China and Germany). However, the
product has never been tested with the consumers in the US during the development or launch phases.
Similarly, prior to the launch, market data was not purchased from GfK unlike the key countries. As a
result, the pre-development and marketing activities were not conducted in a data driven manner. The
global communication materials (lifestyle images, videos, POS materials, packaging, key claims, global
marketing texts, etc.) prepared by the BG haven’t been used by the CO during the launch phase.
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Furthermore, despite the strong cross-functional communication in the development activities,
communication between the sales and marketing team has been identified as inadequate.

Strategic orientations
Looking at the case of P0, Company X is found to have very strong Technology Orientation. Project A
had a dedicated R&D team who quantified the technical performance of key competitors and developed
a patented new technology to achieve superior performance. Although the product had been tested
with consumers from key countries in the concepts and prototype stage, no consumer test was
conducted in the US. For that reason, it can be concluded that the technology orientation was high
while market orientation was medium during the development phase. However, the interviews have
revealed that the marketing team in the US did not adopt a market orientated approach in the
marketing and launch activities. No consumer test has been conducted on perceived product advantage
that could provide valuable insights on pricing decisions. Moreover, market data was not purchased
and no desk research has been conducted by the US team regarding the competition. Considering this
information, the strength of market orientation is evaluated to be medium-low, in contrast to high
technology orientation.

Operational and external success factors
The information on the perceived product advantage and product technological sophistication has been
acquired through the shopper research which was conducted in the US after the launch of P0. The
research has revealed that the consumers found the product expensive and not uniquely different than
competitors at first sight. However, once the product functionalities were explained, most people
described P0 as the product with the best value for price. Furthermore, the desk research conducted
on Amazon.com within the scope of this study has shown that most product competitive advantages
were not mentioned online. Similarly, the interview conducted with the Marketing Manager from the
US has revealed that neither the sales team of Company X nor the front end employees from the main
retailer were well-informed about the product benefits. Given the fact that Company X doesn’t have
strong access to distribution channels in the US, lack of efforts put in communicating the competitive
advantage is identified as a significant factor which led to low sales and financial performance of P0.
These findings bring us to the conclusion that relative advantage is not communicated well and as a
result they are not perceived by the US consumers although the product was technologically
sophisticated.
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4.1.2.

Results of data contextualization

The symptoms related to each construct have been consolidated in Table 6, where the root causes
are identified for each symptom and linked to an individual key success factor.
Table 6- Identified root causes grouped into constructs
Construct level symptoms

Identified root causes

Inadequate organizational resources
No dedicated marketing or sales team in the US for the
Project A.
Lack of market and consumer knowledge in the US
Low allocated launch budget & human resources.
Low launch budgeting
Low NPD capabilities
Low brand equity and low access to distribution channels

Lack of dedicated HR
Lack of dedicated HR & lack of market
orientation
Lack of senior management support & lack
of dedicated HR
Lack of company resources
Lack of company resources

Lack of market research efforts and market information

Lack of dedicated HR, lack of market
orientation
The product is not tested with the US consumer during the pre- Lack of market orientation, lack of launch
development phase.
budget (lack of senior management
support)
No GfK data was purchased for the US market; no desk
Lack of market orientation, lack of launch
research about competition; no market research /sample test
budget (lack of senior management
was conducted which lead to no detailed market assessment.
support), lack of dedicated marketing team
in the US (lack of dedicated HR)
Low proficiency in marketing mix activities due to lack of
information willingness to pay, target segment and competition,
not making use of the available promotional material online/
offline. Low launch budget due to two other launches occurring
at the same time.

Lack of market orientation, lack of
dedicated sales & marketing team (lack of
dedicated HR), lack of launch budget (lack
of senior management support)

Lack of training given to sales team about the product
technology and benefits.

Lack of dedicated HR resources, Lack of
cross-functional communication

Inadequate market orientation
No data gathered about the needs of American
consumers/shoppers; competitor's offerings, communications
and if consumers are satisfied with those offerings.

Lack of market orientation

Low perceived product advantage
Unique product benefits are not clearly explained in the
Lack of lack of predevelopment task
stores/online. The store stuff doesn’t have knowledge about the proficiency, launch proficiency
product. Furthermore, the online marketing texts are not
localized in line with the competition.

The results indicate that, symptoms leading to both low perceived product advantage and inadequate
NPD capabilities are mainly caused by the individual key success factors which are related to lack of
firm resources and market orientation. These causes and symptoms will be reorganized and presented
in the form of fishbone diagrams in order to analyze the case in the context of the theoretical model
and the conceptual propositions.
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4.1.3.

Theoretical model and propositions revisited

Within the context of the NDP project of the P0, this research aims to provide a visual explanation on
the causal relations between the constructs and the root causes of the poor commercial performance
by using three fishbone diagrams. The fishbone diagrams present the constructs and corresponding
individual key success factors which lead to an identified problem. The constructs are illustrated in the
red boxes where the underlying individual key success factors and their symptoms are represented in
in the smaller branches, indicating causality.
Looking at the first fishbone diagram in Figure 12, the main constructs leading to poor commercial
performance are identified as inadequate NPD capabilities and product advantage, while no direct
relation is found between market orientation and performance as expected. The NPD capabilities are
identified as inadequate due to low proficiency in pre-development and launch activities, low marketing
synergy, and low marketing task proficiency. Furthermore, product advantage is not perceived by the
consumers, as the areas of superiority are not communicated well in online or offline touch points.
The underlying reasons are discussed in details in the fishbone diagrams and in Table 6. Therefore, the
empirical findings support Proposition 1(a) and Proposition 3 (a, c, e, f). Looking at the empirical findings, lack
of technological proficiency, cross-functional integration and of product technological sophistication haven’t been
identified as the individual key success factors which contributed to the low new product performance.
Figure 12- Fishbone diagram displaying the constructs and corresponding individual key success
factors leading to poor commercial performance

According to the second fishbone diagram, inadequate NPD capabilities is caused by inadequate firm
resources and inadequate market orientation (Figure 13). The firm resources are identified as
inadequate due to lack of dedicated human resources, resource commitment and senior management
support in the launch phase. market orientation is identified as inadequate due to lack of consumer and
competitor orientation in the launch phase. Therefore, the empirical findings found support for Proposition
2 (a, c, d, e) and Proposition 4(a). Looking at the empirical finding, lack of technological orientation, structured
approach and technological synergy haven’t been identified as the individual key success factors that contributed
to the low new product performance. Furthermore, although the lack of market-oriented approach is identified
to have an impact on inadequate marketing synergy, lack of market or technology orientation has not been
identified as the main factor that caused inadequate firm resources. Therefore, no support has been found for
Proposition 4(a) and Proposition 5(a).
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Figure 13- Fishbone diagram displaying the constructs and corresponding individual key success
factors leading to inadequate NPD capabilities

Lastly, the empirical results represented in the third fishbone diagram (Figure 14) showed that lack of
market orientated approach in the NPD capabilities has been identified as a factor that had an influence
on product advantage to be perceived as low. This provides further empirical support for the Proposition 3
and Proposition 4 (b). Similarly, since high product technological sophistication is found to be high in the
case of P0, it is likely that it was a result of the interaction between the high technological synergy and
high technological orientation, providing support for Proposition 2 (f) and Proposition 5 (b).
Figure 14- Fishbone diagram displaying the constructs and the corresponding individual key
success factors leading to low perceived product advantage

As a result of the empirical findings, the theoretical model is revised and presented in Figure 15.
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Figure 15- Revised theoretical framework

4.2. Multiple Case Study
In this section results obtained from the questionnaire and the interviews are presented. First, the
quantitative data will be introduced by discussing the descriptive statistics and internal consistency
analysis. Secondly, the results obtained from the correlation analysis and t-tests will be shared. The
quantitative results will be substantiated with the qualitative data collected during the interviews.

4.2.1.

Descriptive statistics

The descriptive statistics table below (Table 7) presents the variables in terms of both the constructs
and the individual key success factors, together with their sample size (N), mean values (M), standard
deviation from the mean (SD), and the minimum (Min) and maximum (Max) scores.
Table 7- Descriptive statistics of the questionnaire
Construct & Factor Names
Firm resources
Dedicated human resources (HR)
Structured approach (Strc)
Dedicated R&D resources (RND)
Company resources (Cres)
Senior management support (Smgmt)
Technological synergy (TS)
Marketing synergy (MS)
NPD capabilities
Cross-functional integration (CI)
Cross-functional communication (CC)
Pre-development task proficiency (PDP)
Technological proficiency (TP)
Marketing task proficiency (MP)
Launch proficiency (LP)
Strategic orientations
Market orientation (MO)
Technology orientation (TO)
Operational success measures
Product advantage (PA)
Product technological sophistication (PT_sop)
External success measures
Market performance (MarktP)
Financial performance (FinP)
New product performance
(PA, PT_sop, MarktP, FinP)

N
9
9
9
9
9
9
9
9
9
9
9
9
9
9
9

M
5,6
4,6
7,0
6,7
4,4
5,7
6,0
4,8
5,4
7,0
5,0
4,9
6,7
4,6
4,3

SD
0,9
2,3
0,0
0,5
2,2
1,3
0,9
1,6
1,5
0,0
1,9
1,9
0,5
2,4
2,7

Min
4,2
1,0
7,0
6,0
1,0
4,0
5,0
1,0
3,3
7,0
2,0
2,0
6,0
1,0
1,0

Max
6,8
7,0
7,0
7,0
7,0
7,0
7,0
7,0
6,8
7,0
7,0
7,0
7,0
7,0
7,0

9
9

5,1
5,7

1,8
0,5

2,0
5,0

7,0
6,0

9
9
9
9
9

5,3
5,7
4,3
4,3
4,3

1,2
1,0
2,5
2,6
2,7

2,0
5,0
1,0
1,0
1,0

7,0
7,0
7,0
7,0
7,0

9

4,9

1,5

2,8

6,5
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Although strategic orientations and operational success measures refer to more than one variable,
they are not considered as constructs as the relationships regarding market orientation, technological
orientation, product advantage and product technological sophistication are defined individually in the
theoretical propositions.
Looking at Table 7, it can be seen that standard deviation values of the individual key success factors
‘Strc’ and ‘CI’ are both found to be zero where the min values of both factors are 7,0. This result could
be explained by the fact that these two factors do not show variability throughout the company. Being
a multi-national consumer electronics firm, Company X has standard NPD procedures for all projects,
where the roles of cross-functional members are well-defined. Similarly, the low variability of the ‘TP’
and ‘TO’ could be explained by Company X’s overall strategic focus on technology. Before moving on
with the assessment of the relation between the variables, the internal consistency of the variables are
evaluated.

4.2.2.

Internal consistency

Table 8 shows that for all constructs the Cronbach’s alpha is above 0.65, suggesting that the internal
consistency of the latent variables except for the ‘operational success measures' and ‘Strategic
Orientations’ are found to have a satisfactory level of internal consistency.
Although the strategic orientations refer to a group of individual key success factors including market
orientation and technological orientation, each factor is assessed distinctly in the literature (Gatignon
and Xuereb, 1997). Similarly, although the product advantage and product technological sophistication
comprises the product aspects of the operational success measures of NPD processes, the two factors
are operationalized distinctively both in the literature and in this study (Cankurtaran et al., 2013). The
low Cronbach’s alpha values for strategic orientations (0.05) and operational success measures (0.33)
have verified this choice.
Table 8 – Cronbach alpha values of the constructs
Construct name

Tested individual key success factors

Cronbach's
alpha

Firm resources

HR, RND, Strc, Cres, Smgmt, TS, MS

0.662

NPD capabilities
External success
measures
New product
performance
(overall)

CI, CC, PDP, TP, MP, LP

0.861

MarktP, FinP

0.921

PA, PT_sop, MarktP, FinP

0.769

4.2.3.

Results of t-tests

In the cases where the product advantage, external success measures and new product performance
(overall) are used as a measure for classifying products, Product 4, Product 6, and Product 9 are defined
as under-performers where Product 1, Product 2, Product 5, Product 7, Product 8 are defined as overperformers. Therefore, the same results have been obtained from the t-tests, as presented in Table 9
and Table 10.
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Table 9- T-test results on the constructs

Construct
Firm resources

Mean Scores
Group 2:
Group 1:
OverUnder-performer
performer
products
products
4.821
6.200

t-test

t-value
4.017**

Significance
0.005

NPD capabilities

4.000

6.466

4.544**

0.009

Market orientation

3.500

6.400

4.200*

.015

Technology orientation

5.750

5.600

-0.428

0.682

Product advantage

3.000

6.600

7.576***

0.000

Product technological
sophistication

5.500

5.800

0.429

0.682

Significance levels: ***P<0.001, **P<0.01, *P<0.05

The t-tests conducted on six major constructs (Table 9) indicate that there is a significant difference
between the under-performer products and over-performer products in terms of product advantage
(p<0.001), firm resources (p<0.01), ‘NPD capabilities’ (p<0.01) and market orientation (p<0.05).
Table 10- T-test results on the individual key success factors
Mean Scores
t-test
Group 1:
Group 2:
UnderOverperformer
performer
Factors
products
products
t-value
Significance
HR
2.5
6.2
4.25**
0.004
Str
NA
NA
NA
NA
RND
6.75
6.60
-0.42
0.681
Cres
2.25
6.20
6.50***
0.001
Smgmt
6.0
5.4
-0.64
0.540
TS
5.75
6.20
0.74
0.486
MS
3.5
5.8
2.20
0.074
CI
NA
NA
NA
NA
CC
3.25
6.40
3.99*
0.019
PDP
3.5
6.0
2.36
0.072
TP
6.75
6.60
-0.42
0.681
MP
2.25
6.20
5.02*
0.002
LP
1.75
6.40
5.47**
0.003
MO
3.50
4.60
4.20*
0.015
TO
5.76
5.60
0.42
0.681
PA
3.00
6.60
-7.56***
0.000
PT_sop
5.50
5.80
-0.42
0.681
MarktP
1.75
6.40
-7.45**
0.002
FinP
1.75
6.40
-5.47**
0.003
Significance levels: ***P<0.001, **P<0.01, *P<0.05

Looking at Table 12, where the t-test results on the individual key success factors are presented,
dedicated human resources, company resources, cross-functional communication, marketing task
proficiency, launch proficiency, market orientation, product advantage, market and financial
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performance have been observed to be statistically different between the two groups. Statistically
significant differences observed between under-performer and over-performer product groups in
terms of these individual key success factors, could indicate that these factors play a role in the product
performance.
In contrast, in the cases where the product technological sophistication is used as a measure to classify
the products performances, all the product versions from Project A and Project B are considered as
under-performers while the ones from Project C are considered as over-performers. According to
this classification, the over-performing and under-performing products have not been found to be
significantly different than each other in terms of any of the measured constructs. Similarly,
technological synergy has been found to be the only individual key success factor, which has been
observed to be significantly different between the two groups (Appendix F).

4.2.4.

Results of correlation analysis

The t-test results presented in the previous sub-section have provided an indication of potential effects
of certain constructs on new product performance. In this sub-section the results of the correlation
analysis will be discussed and the findings will be consolidated with the case specific examples from the
interviews. Lastly, the findings will be compared with the empirically revised model. The correlation
coefficients among the constructs and individual key success factors are presented in Table 11 and
Table 12.
Table 11- Construct level correlations and significance levels

Firm
resources
NPD
capabilities
Market
orientation
Technolgy
orientation
Product
advantage

Firm
resources

Product
External
NPD
Market
Technolgy Product
technological success
capabilities orientation orientation advantage sophistication measures

-

-

-

-

-

-

-

0.90***

-

-

-

-

-

-

0.76*

0.92***

-

-

-

-

-

0.21

0

0.05

-

-

-

-

0.76*

0.84**

0.85**

-0.12

-

-

-

0.09

-0.05

0.5

0.25

-

-

0.95***

0.90***

-0.19

0.88**

0.61

-

0.93***

0.87**

-0.06

0.88**

0.280

0.96***

Product
technological
sophistication 0.39
External
success
measures
0.84**
New product
performance 0.90***

Significance levels: ***P<0.001, **P<0.01, *P<0.05
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Table 12- Correlations among the individual key success factors

HR

Strc

RND

Cres

Smgmt TS

MS

CI

CC

PDP

TP

MP

LP

MO

TO

PA

PT_sop

MarktP

HR

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Strc

NA

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

RND

-0.04

NA

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Cres

0.89*** NA

-0.29

-

-

-

-

-

-

-

-

-

-

-

-

-

-

-

Smgmt

-0.05

NA

0.94*** -0.36

-

-

-

-

-

-

-

-

-

-

-

-

-

-

TS

0.06

NA

0

0.25

-0.32

-

-

-

-

-

-

-

-

-

-

-

-

-

MS

0.71*

NA

0.17

0.71*

0.01

0.46

-

-

-

-

-

-

-

-

-

-

-

-

CI

NA

NA

NA

NA

NA

NA

NA

-

-

-

-

-

-

-

-

-

-

-

CC

0.93*** NA

-0.25

0.92***

-0.24

0

0.66*

NA

-

-

-

-

-

-

-

-

-

-

PDP

0.70*

NA

-0.04

0.80**

-0.11

0.22

0.59

NA

0.75

-

-

-

-

-

-

-

-

-

TP

-0.03

NA

0.99*** -0.29

0.94*** 0

0.17

NA

0.25

-0.04

-

-

-

-

-

-

-

-

MP

0.91*** NA

0

0.92***

-0.09

0.18

0.78** NA

0.93**

-

-

-

-

-

-

-

LP

0.95*** NA

0

0.92***

-0.03

0.10

0.71*

NA

0.83**

0.83** -0.03
0.83** 0

0.97*** -

-

-

-

-

-

MO

0.84**

NA

0.04

0.80**

0.07

-0.08

0.50

NA

0.78**

0.78** 0.04

0.88**

0.93***

-

-

-

-

-

TO

-0.03

NA

0.99*** -0.29

0.94*** 0

0.18

NA

-0.04

-0.04

-0.03

0

0.04

-

-

-

-

PA
PT_sop

0.73*
0.03

NA
NA

-0.12
0.5

0.89**
0.07

-0.23
0.18

0.36
0.61
0.86** 0.49

NA
NA

0.78**
0.17

0.78** -0.12
0.17
0.5

0.87**
0.06

0.85**
0.09

0.85**
-0.04

-0.12
0.5

0.25

-

-

MarktP

0.82**

NA

-0.38

0.92***

-0.40

0.11

0.59

NA

0.92*** 0.62

-0.38

0.88**

0.86**

0.81**

-0.38

0.65*

-0.10

0

0.92***

-0.34

0.10

0.72*

NA

0.93*** 0.75*

-0.02

0.97*** 0.99***

FinP

0.96*** NA

1***

0.94*** -0.01

0.74** 0

0.86**

Significance levels: ***P<0.001, **P<0.01, *P<0.05, NA=Not Available
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Examining the coefficients, it can be seen that with the exception of technology orientation and product
technological sophistication, all constructs are significantly correlated with each other and with new
product performance. Furthermore, technology orientation and product technological sophistication
are not significantly associated with any of the constructs. This finding could be the result of the low
variability among the different product versions in terms of the two variables.

Firm resources
The results of Table 11 show strong positive correlation between the firm resources and NPD
capabilities (r = .90, p<0.001), external success measures (r = .84, p<0.01) and new product
performance (r = .91, p<0.001). Furthermore, moderate correlation has been identified between firm
resources, market orientation (r = .76, p<0.05) and product advantage (r = .76, p<0.05). This finding
is consistent with the results of the Single Case Study and the empirically derived model.
Looking at the correlation analysis conducted across the individual key success factors, consistent
results are found. Notably, dedicated human resources, company resources, senior management
support and marketing synergy are found to be correlated to the individual key success factors under
the construct NPD capabilities as well as being associated with each other. These four are found to be
the key factors influencing NPD capabilities in the Single Case Study. Notably, dedicated human
resources and company resources are found to be significantly related to the market orientation,
product advantage and external success measures such as market performance and financial
performance. These results are concordant with the t-test, where the two scores of the factors were
found to be significantly different among the over-performer and the under-performer product groups.
The findings of the analysis are supported by the interviews as well. For example, the Marketing
Manager of Product 5 has indicated that, the product was considered to be ‘the hero launch’ by the
Eastern European country organization. Therefore, the product was prioritized in the budgeting and
resource allocation decisions. The Eastern European marketing team was dedicated to the marketing
and launch activities of Product 5, supporting their decisions with in-depth market research and the
detailed product-related information from BG. Consequently, the team managed to communicate the
product benefits and build awareness around this radical innovation which resulted in high sales
volumes and profit margins. Lastly, strong correlation has been observed between senior management
involvement, technological proficiency and technology orientation. Findings from the interview provide
notable insights into these relationships. For example, the product managers of both Project B and
Project C have mentioned a high level of involvement from the upper management, since both projects
are considered to be radical product innovations with high R&D investments. The results showed that,
although in both projects the level of technological proficiency was very high thanks to the support
from senior management and high technology orientation, some product versions (Product 4, Product
6, Product 9) have failed to meet the commercial expectations of the Project B and C.

NPD capabilities
The construct NPD capabilities is strongly correlated to market orientation (r = .92, p<0.001), product
advantage (r = .84, p<0.01), external success measures (r = .95, p<0.001), and new product
performance (r = .91, p<0.001) besides firm resources. These findings are concordant with the Single
Case Study results which identified lack of market-oriented approach and inadequate firm resources
as root causes of low NPD capabilities.
Looking at the correlation coefficients across the individual success factors, significant relationships
have been identified. Furthermore, factors related to the construct NPD capabilities (e.g. crossfunctional communication, pre-development task proficiency, marketing task proficiency and launch
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proficiency) also showed strong inter-correlation (p<0.01). Furthermore, the analysis results showed
that these factors are significantly related to market orientation and product advantage (p<0.01).
Despite the overall agreement among the correlation values, the factors are correlated to the market
performance and financial performance on different levels of significance. Cross-functional
communication (r = .93, p<0.001), marketing task proficiency (r = .97, p<0.001) and launch proficiency
(r = .99, p<0.001) are found to be the individual success factors with highest level of correlation to
financial performance, while pre-development task proficiency showed only moderate correlation (r =
.75, p<0.05). Similarly, cross-functional communication (r = .92, p<0.001), marketing task proficiency
(r = .88, p<0.001) and launch proficiency (r = .86, p<0.01) are found to be highly correlated to market
performance, while no correlation is found for pre-development task proficiency. These findings
validate the results of t-test and Single Case Study, where cross-functional communication, predevelopment task proficiency, marketing task and launch proficiency has been identified as outstanding
factors which are associated with the commercial performance.
These empirical findings are also supported by the insights gained during the interviews about Project
A and Project C. Product 1 is a product version developed for Japan and considered as the “best case
in local activation”. It made up 60% of the total sales of Project A alone and resulted in 20% higher
profit margin compared to the average of other product versions in Project A. When asked what could
be the reason behind Product 1’s outstanding success in Japan, the Product Manager stated: “First of all,
a great marketing manager who understands the consumers and knew the market by heart. The product was
designed [for a certain purpose] and was being communicated that way in every other market. However, the
marketing manager knew that [this purpose] was not relevant in the Japanese market. So he re-positioned the
product and built a different story around it, based on Japanese consumer habits”. The interview with the
Marketing Manager of Product 1 has revealed that the product launch had been supported with locally
relevant product claims, a strong marketing campaign and extensive local activations such as locally
relevant and search engine optimized landing page, how to use the appliance, tips and tricks. The
market-oriented approach in the marketing and launch activities have been identified as one of the key
factors that differentiated Product 1 from other product versions.
Secondly, P8 is identified as a good example on the interrelationships between the individual success
factors related to NPD capabilities and new product performance. The product version was developed
for the Scandinavia, where Company X was not known in that particular product category. The
interviews have revealed that the Marketing Manager has worked in close communication with the
Product Manager to learn the key propositions and based his business case on detailed market
research. Moreover, the launch has been supported by a marketing campaign which significantly helped
to build awareness around the product and Company X. As a result, the product has been the second
best-selling product version of the Project C with high profit margins. Product 8 is a good example of
how close cross-functional communication and market-oriented approach in marketing and launch
activities can leverage both firm resources and the NPD performance.

Strategic orientations
Market orientation is found to be strongly correlated to product advantage (r = .85, p<0.01), external
success measures (r = .90, p<0.001), and new product performance (r = .87, p<0.01) and firm
resources. In terms of individual success factors, market orientation is found to be correlated to
marketing task proficiency, launch proficiency and financial performance with a high significance level
(p<0.001). Furthermore, it is found to be significantly related to product advantage, market
performance, dedicated human resources, company resources, cross-functional communication and
pre-development task proficiency (p<0.01). These results confirm the findings of the Single Case Study,
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which suggested that lack of market orientation influences product performance through inadequate
NPD capabilities.
Unlike the market orientation, technology orientation is not found to be significantly correlated to any
variable on construct level. However, it is correlated to some of the individual success factors related
to firm resources (e.g. dedicated R&D and senior management support) and NPD capabilities (e.g.
technological proficiency). Lastly, no correlation has been observed between technology orientation,
financial or market performance.
The interview results for Product 2 and Product 9 substantiated the identified relationships between
market orientation, product advantage and external success measures. Product 9 is a product version
developed for China, which is the biggest and the main market for this product category. The large
market size resulted in high sales expectations. However, the country organization did not support
their sales plan with market research neither during the pre-development phase nor in the marketing
and launch preparation activities. Therefore, the Marketing Managers have failed to estimate the
consumer migration to another product category. Due to the unforeseen market decline, the Chinese
country organization could only meet one-third of their sales forecasts. On the other hand, Product 2
has been developed for Middle Eastern consumers based on a strong consumer insight and it is
considered to be a part of an incremental innovation project with low technology orientation and low
R&D investments. However, the product was successful in meeting the consumer need and resulted
in strong commercial performance.

Operational success measures
Product advantage is strongly correlated to external success measures (r = .88, p<0.01), and new
product performance (r = .88, p<0.01) in addition to firm resources, NPD capabilities and market
orientation. Furthermore, looking at Table 10, significant positive relationships are identified between
product advantage and several individual success factors such as dedicated human resources (r = .73,
p<0.05), dedicated company resources (r = .89, p<0.01), cross-functional communication (r = .78,
p<0.01), pre-development task proficiency (r = .78, p<0.01), marketing task proficiency (r = .87,
p<0.01), and launch proficiency (r = .85, p<0.01). Lastly, product advantage is found to have a stronger
correlation with the financial performance (r = .74, p<0.01) compared to market performance (r = .65,
p<0.05). Product technological sophistication is not found to be significantly correlated to any variable
on construct level. On the other hand, it has been found to be significantly related to technological
synergy (r = .86, p<0.01).
The above-discussed relationships have been evident in the case of Product 3, which has been a product
version launched in Korea. The product advantage has not been recognized by the consumers and the
product has been considered overpriced. This eventually resulted in low profitability and excess stock.
The Product Manager commented on the poor commercial performance of the product as: “I believe
we didn’t try so hard to localize the product. As [the main product benefit] doesn’t correspond much to the
needs of the Korean consumers, we should have put more effort in repositioning it as in the case of [Product
1].” The remarks from the Product Manager illustrates the strong relation between market orientation,
marketing task proficiency and the product advantage.
A similar case has been observed in the case of Product 4. The product has been launched in the Asia
Pacific region through a premium consumer electronics retailer with high commercial expectations.
The interview with the Marketing Manager has revealed that the launch has not been supported with
a strong campaign, and the sales team was not well-informed about the key product benefits.
Consequently, although the product has been superior to the competition in terms of technological
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sophistication, the consumers couldn’t perceive the value and considered the product overpriced. Due
to the significant underperformance of the product, the retailer has phased out the product in few
months, which hampered the partnership between Company X and the retailer.

External success factors
External success factors are found to be highly correlated to NPD capabilities (r = .95, p<0.001), and
market orientation (r = .90, p<0.001) as well as firm resources (r = .84, p<0.01), and product advantage
(r = .88, p<0.01). As discussed in the previous sub-sections, dedicated human resources, company
resources, cross-functional communication, product advantage and particularly marketing task
proficiency, launch proficiency and market orientation have been found to be the individual success
factors which are correlated to both market and financial performance. A noteworthy observation was
that all of the mentioned individual success factors are found to have a stronger correlation with the
financial performance in comparison with market performance. Moreover, the results show that
market and financial performances are also strongly related to each other (r = .86, p<0.01).

4.2.5.

Empirically derived model revisited

In the light of the t-test and correlation analysis results, the empirically derived model from the Single
Case Study is revised. The overview of the supported relationships is presented in the Figure 16.
Figure 16- Revised empirical framework

Comparing the findings from both case studies, concordant results have been found in terms of
interrelationships of the constructs and the most relevant individual success factors. Both studies have
demonstrated that firm resources (dedicated human resources, company resources, senior
management support and marketing synergy) contribute to NPD capabilities (cross-functional
communication, pre-development, marketing and launch proficiency) which eventually lead to better
perceived product advantage and better market and financial performance. Moreover, both studies
have identified market orientation as a key factor contributing to marketing and launch capabilities,
while technology orientation has found to be mainly associated with technological proficiency.
In addition to supporting the empirically derived model, the Multiple Case Study provided some
additional insights on the interrelationships between the individual success factors. First of all,
significantly high correlation coefficients suggest that firm resources are related to market orientation.
Although the correlation test does not provide evidence on causality, the interviews suggest that firm
resources (e.g. dedicated human resources and company resources) could be playing an enabling role
in market orientation of the firms, since conducting market research or buying market data require
significant time and budget. Second of all, firm resources are found to be positively linked to overall
new product performance as well as product advantage and external success factors. This finding has
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also been supported by the t-test results, which demonstrate that the over-performer and underperformer product groups have been significantly different in terms of their firm resources. An
explanation may be that the effect of firm resources on product performance could be mediated by
NPD capabilities and market orientation.

Lastly, an overview of the theoretical propositions is presented as below:






Proposition 1 (a) is supported, no support is found for Proposition 1 (b)
Proposition 2 (a, d, e, f) are supported, no support for Proposition 2 (b, c, g)
Proposition 3 (a, c, e, f) are supported, no support for Proposition 3 (b, d)
Proposition 4 (a, b) are supported.
Proposition 5 (b) is supported, no support for Proposition 5 (a)
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Chapter 5 Discussion
This chapter features the synthesis and discussion of the findings of the literature review and the
empirical research. Firstly, following the recap of the main research question, each sub-question is
answered by referring to the results of the literature review and the two case studies. Secondly, both
the theoretical and managerial implications are outlined. Finally, the limitations of the study are
discussed as well as suggestions for future research.

5.1. Research Synthesis
This study is set out to investigate the nature of the relationship between the individual key success
factors and the new product performance by drawing on the previous research on ‘resource based
view’ (RBV) and ‘strategic orientations’. In line with this objective, this research aims to answer the
following research question:

How do firm resources, capabilities and strategic orientations play role in determining the performance of a
new product?

The research question above is broken down into the seven sub-questions to in order to facilitate the
research are answered in this section.



What does new product performance refer to?

New product performance is a multidimensional and sequential structure rather than a straightforward
outcome. Therefore new product performance could be measured from both operational and external
point of view, where operational performance measures such as product advantage and product
technological sophistication lead to market and finance-related external performance measures such
as market share and profitability (Tatikonda and Montoya-Weiss, 2001; Cankurtaran et al., 2013).
Consistent with the literature, product advantage is found to be positively associated to the market
and financial performance in both case studies. On the other hand, neither of the case studies has
shown association between product technological sophistication and external success measures. One
explanation to this could be the overall high product technological sophistication in the Company X,
which was not sufficient to demonstrate the relationship. Another possible argument could be that,
additional technological features are effective in adding value to the product to the extend that they
correspond to a consumer need. For that reason, in order to achieve high market and financial
performance, product managers should focus on meaningful innovation rather than the technological
features alone.
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What are the determinants of new product performance?

This study uses the individual key success factors which are consistently identified as significant by the
two most recent meta-analytical studues: Evanschitzky et al. (2012) and Pattikawa et al. (2006) (Table
2). Drawing on the findings of these two researches, both case studies have demonstrated that, not all
individual success factors are directly related to new product performance. However, the correlation
analysis from the Multiple Case Study have shown that, all of the individual key success factors are
found to be related to at least one other individual key success factor, with the exception of structured
approach and cross-functional integration3. This finding is consistent with Evanschitzky et al. (2012),
who suggest that the overall decreasing effect sizes of the individual key success factors could be an
indication of indirect effects and interrelationships. For instance, although marketing synergy is not
directly related to product success measures such as product advantage and market performance, it
is found to be strongly related to proficiency in marketing and launch activities. Therefore, one could
argue that, possession of rich marketing resources (e.g., market research, experience and skills of the
marketing managers etc.) is likely tocontribute to product performance through better executed
marketing and launch plan.



What is resource-based view (RBV)? How is it related to new product performance?

Resource-based view is a framework which suggests that firm resources (e.g., financial, physical, human
capital etc.) have an indirect impact on performance, mediated by firm capabilities (de Brentani and
Kleinschmidt, 2015; Grant, 1991; Amit & Schoemaker, 1993). The results of the empirical analysis have
been consistent with this argument, where NPD capabilities have been found to be the construct which
has shown the highest correlation with new product performance. Similarly, the construct firm
resources have been found to be strongly related to NPD capabilities. Based on the empirical results,
managers should focus on improving their NPD capabilities, especially marketing and launch
proficiencies. This could be achieved by ensuring sufficient human and company resources are
dedicated to the project, supported by strong market knowledge. Moreover, the interviews have
revealed that when the product is tailored to the needs of a specific market, it is more likely to result
in higher sales and profit margins. According to several case specific examples, tailoring does not
necessarily require different product features, but could be done through different positioning and
product claims, depending on the consumer needs and competition. Lastly, the interviews have shown
the importance training of sales personnel on the distinct advantages of the product, which can be
facilitated through strong communication between the sales team, marketing and product managers.

The contribution of these two factors could not be measured as they scored the same for all the
products of the Company X.
3
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What are firm’s strategic orientations? How are they related to the new product performance?

The strategic orientation literature suggests that firms which take the information regarding the market
(customers and competitors) and technological environment into consideration while determining
their strategy, are more likely to achieve continuous and superior business performance once it is
embedded into the firm’s organizational structures and processes (Narver and Slater 1990; Ruekert et
al., 1985; Moorman, 1995; Hooley et al., 2005).
This study finds consistent results with the market orientation literature. Although the correlation
analysis has shown that market orientation is significantly correlated to new product performance, the
interviews from both case studies have shown that, high performance is achieved once market
orientation is embedded in the firm’s NPD capabilities. In other words, managers to should
continuously focus on acquiring and generating information concerning both the customers and the
competitors and making use of this information in every stage of the new product development from
ideation to launch.
Unlike the market orientation, this study found no significant correlation between the technology
orientation and new product performance. An explanation to this result could be the low variability in
technological orientation in the research sample, which might not be sufficient to demonstrate the
relationship. However, as in the case of operational success measures, this result implies that, the
emphasis on acquiring and using new technologies in the NPD process alone would not guarantee
product’s commercial performance.



How are strategic orientations related to the resources and capabilities of a firm?

Market orientation and technological orientation are found to be related to firm’s resources and NPD
capabilities in different ways. On one hand, market orientation, is found to be strongly correlated to
firm’s resources and NPD capabilities. Although the correlation analysis does not provide indication
on causality, in the light of the interviews there are several implications on market orientation’s
relationship with other individual success factors. One could argue that, when supported with sufficient
company and human resources, market orientation is associated with higher marketing synergy.
Furthermore it is closely associated with better marketing and launch proficiencies, which contribute
to higher product advantage and commercial performance. Therefore, especially in global NPD
projects, it is crucial to collect extensive insight on the consumer habits and competition for all the
key markets and use this information to tailor the global product to different market dynamics.
On the other hand, the results show that technology orientation is strongly correlated to firm’s
technological proficiency. This suggests that, by focusing on acquiring state-of-the-art technologies,
firms can design better technological solutions. Furthermore, technology orientation, senior
management involvement and dedicated R&D resources are found to be associated in most cases.
Bases on the interviews, it is found that in Company X, upper management is more likely to be involved
in the case of radical innovation projects and more R&D resources are dedicated since the expected
financial return is higher. However, as discussed earlier, technology orientation alone is not found to
be associated to product advantage or commercial performance of the product. Therefore, keeping
the strong association of market orientation and the product success measures, managers should
encourage both market and technology orientation in the radical innovation projects in order to
technologically superior products which correspond to consumer needs.
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5.2. Implications
The study has several theoretical and managerial implications. The theoretical implications are mainly
related to several streams of research including new product development. The managerial implications
are related to product innovation process in global firms.

5.2.1.

Theoretical implications

This study uses the four meta-analytical studies on new product success factors (Montoya-Weiss and
Calantone, 1994; Henard and Szymanski; 2001, Pattikawa et al., 2006; Evanschitzky et al., 2012) as a
starting point and builds on the resource-based view framework from Kleinschmidt et al. (2007) in
order to develop a comprehensive theoretical approach to capture the underlying nature of NPD
success factors. To combine the all significant success factors identified by Evanschitzky et al. (2012)
holistically, strategic orientations is used as a supportive framework. Therefore, this study has
theoretical implications on new product development literature as well as the existing research on
resource-based view and strategic orientations.
The main contribution of this study is that, it has formed a holistic framework incorporating the
significant success factors which are consistently identified by Pattikawa et al., 2006 and Evanschitzky
et al. (2012). The framework provides a possible explanation on the underlying nature of the
relationship between individual success factors and new product performance as well as the
interrelations of the factors. The correlation analysis results have shown that although each individual
success factor is related to at least one other, not all of them are found to be directly related to the
new product performance. Moreover, significant Cronbach alpha, correlation and t-test results are
found when the individual success factors are grouped into the constructs and their interrelations are
tested. This finding is concordant with Evanschitzky et al. (2012), who suggest that the overall
decreasing effect sizes of the individual success factors could be signaling indirect effects or construct
level relationships.
The findings of the study are also in line with the Kleinschmidt et al. (2007) who suggest that
deployment of NPD capabilities through organizational resources is key to achieve superior
performance for global firms. Furthermore, the results of this study advances the findings of
Kleinschmidt et al. (2007) in two main aspects. First, by expanding the set of variables (e.g. dedicated
HR, marketing synergy, strategic orientations and product advantage). Second, by demonstrating the
contribution of adopting market-oriented approach in the product development activities. According
to this study, being market-oriented in NPD activities, is likely to result in higher perceived product
advantage which will eventually lead to better market performance. This finding is also in line with the
results of Atuahene-Gima (1995) who suggest that marketing orientation plays an enabling role on
NPD capabilities.
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5.2.2.

Managerial implication

The findings of this study has several managerial implications which can be valuable for Company X and
other organizations. The main implication of this research is that, delivering value which corresponds
to the unmet needs of the consumers and successfully communicating it through marketing and launch
activities are found to be the key drivers of commercial performance. The empirical research has
demonstrated that adopting a market-oriented approach all NPD process activities is crucial to achieve
this. Moreover, firm’s resources, especially dedicated company and human resources, senior
management support and marketing synergy are found to be key enablers of both NPD capabilities and
market orientation.
More specifically, in the case of Company X, the firm has found to have very strong market and
technology orientation in the front-end of the NPD processes, where the concepts, prototypes and
claims are tested with consumers from key countries; and the technical performance is tested against
key global competitors. However, market-orientation is not found to be as strong during the market
and launch preparation activities. This indicates that, Company X puts invests heavily on creating a
strong global proposition with technologically advanced features. However, both the level of market
orientation and the amount of resources dedicated to tailoring the global product into different
markets are found to be significantly less. Especially for a global technology firm like Company X, it is
crucial to incorporate the market-oriented approach in both front and back-end of the NPD processes
in order to support marketing and launch capabilities and leverage the product advantage. Some
actionable recommendations for Company X could be listed as follows:
-

-

Technology orientation, in other words, focus on acquiring and developing new technologies,
is key to achieve proficient use of technology in the NPD projects. Although technological
proficiency is an important component of the NPD capabilities, which eventually contribute to
the product advantage; market orientation is found to have more impact on delivering the right
consumer value. Therefore, this should be reflected in senior management’s budgeting and
resource allocation decisions.
Especially in the case of radical product innovations or ‘key product launches’ as referred by
the Company X, where both the initial investment and anticipated returns are high, country
organizations should allocate sufficient budget and assign a dedicated team for the marketing
and launch preparation activities. The marketing team should:
o Support the launch with detailed market research (e.g., product and claim testing
against local competitors, shopper research, focus groups etc.) in order to identify the
right positioning and locally relevant claims. Although the product claims and
positioning decisions are taken based on global market insights, the empirical research
has demonstrated that different countries are likely to have different competitive
environments and marketing managers who tailor the product claims into their market
dynamics are found to achieve higher commercial performance through higher
perceived product advantage. Moreover, the interviews have shown that extensive
knowledge on what consumers like and dislike about the main competitors in the same
price points, help managers to highlight the most relevant competitive advantages.
o Localize the centrally developed assets (e.g., videos, images, online content, POS
materials etc.) based on the findings of the market research.
o Should be in close communication with the product managers and the sales
department to make sure that the distinct product benefits are understood by the
local sales team and eventually by the retailers and consumers.
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-

Sales team should ensure that the locally relevant POS materials are being used in the key
retailers and the front-end employees are well-trained on the distinct product benefits.
Especially in the strategically important countries where the awareness on the brand or a
certain product category is not high, extra efforts should be made in order to support the
launch with a strong campaign and promotions. The campaign should be based on strong
market knowledge and supported with sufficient budget as well as human resources.

5.3. Limitations and further research
This study has several limitations especially regarding the external validity and generalizability of the
ﬁndings. These limitations should be addressed in future research. First of all, due to time limitations
of the master thesis project, the sample size was limited to nine. As a result, the statistical analysis was
limited to correlation analysis and t-tests. Therefore, the results only provided support for the strength
of the association between the variables and no conclusions could be made regarding causal
relationships. Second of all, both case studies are conducted in Company X, where the effect of certain
factors such as structured approach and cross-functional communication could not be measured for
being standard practices in the firm. Therefore, recommendations for further research would be to
replicate this study with larger sample size and more than one firm in order to be able to conduct
more complex statistical analysis and enhance the confidence in the results.

5.4. Conclusion
Based on the need in both new product development research and practice, this research is set up as
a theoretical and empirical analysis to investigate how the individual success factors identified by the
meta-analytical studies are related to new product performance. Building on the research from
Kleinschmidt et al. (2007) who used resource-based view framework to group seven of the individual
success factors into resources and NPD capabilities, this study extended the research model by using
strategic orientations as a supportive framework. The theoretical model is later tested and refined by
two case studies conducted at Company X.
As a result of the theoretical and empirical analysis it is found that, market orientation and firm
resources (e.g., human resources, company resources, marketing synergy and senior management
support) contributes to product advantage and eventually on commercial performance of the product
by enhancing NPD capabilities of the firm. Moreover, the key NPD capabilities are identified as
proficiency in marketing and launch activities. The framework can guide the managers in the NPD
projects and serve as a basis for future research.
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Appendices
Appendix A: Details on the literature review methodology
Keywords identified as a result of the familiarization procedure
o
o
o

New product performance: new product performance, product performance, product innovation
performance
Market orientation: market orientation, strategic orientation
Resource-based view: resource-based view, firm resources, resources, capabilities

Overview of keyword scanning and article selection from ABI/Inform
Search string

# potential
articles

# selected
after
scanning

# selected
after reading

ti("product performance")

62

20

6

ab("product performance")

255

40

6

ti("new product performance")

34

14

3

ab("new product performance")

74

34

5

ti("product innovation performance")

9

2

1

ab("product innovation performance")

28

7

2

ti("market orientation")

516

41

4

ab("market orientation")

894

53

7

ti("strategic orientation")

79

7

1

ab("strategic orientation")

279

16

3

ti("resource-based view")

143

20

2

ab(resource based view AND market orientation )

36

7

2

ab(resource based view AND product performance )

77

16

3

ab(capabilities AND resource based view AND performance)

179

28

3

ab(capabilities AND resource based view AND performance
AND market orientation )

14

5

1

ab(firm resources AND resource based view AND performance
AND market orientation )

22

7

1
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Inclusion/ Exclusion Criteria









In English
Limited to full text
Source type
o Books
o Dissertations & thesis
o Scholarly journals
Document type
o Article
o Book
o Book chapter
o Dissertation/Thesis
o Literature review
From the last 25 years (from 1992 to 2017)
Published by a recognized journal

As criteria to evaluate a journal's quality or being recognized, journal impact factor (JIF) is taken into
consideration. JIF is considered as a measure of the relative importance of a journal within its field,
where higher impact factor is an indicator of higher significance.
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Appendix B: Success factors from Evanschitzky et al. (2012)
Predictors

Definition

Product characteristics
Product advantage

Superiority and/or differentiation over competitive offerings

Product technological
sophistication

Perceived technological sophistication (i.e., high-tech, low-tech) of the
product

Strategy characteristics
Marketing synergy

Congruency between the existing marketing skills of the firm and the
marketing skills needed to execute a new product initiative successfully

Technological synergy

Congruency between existing technological skills of the firm and the
technological skills needed to execute a new product initiative successfully

Dedicated human resources

Focused commitment of personnel resources to a new product initiative

Dedicated R&D resources

Focused commitment of R&D resources to a new product initiative

Company resources

Commitment of (other) company resources (e.g., knowledge, patents) to new
product development initiatives

Strategic orientation

Strategic impetus, orientation, and focus of corporate strategy

Process characteristics
Structured approach
Predevelopment task
proficiency

Employment of formalized product development procedures
Proficiency with which a firm executes the prelaunch activities (e.g., idea
generation/screening, market research, financial analysis…)

Marketing task proficiency

Proficiency with which a firm conducts its marketing activities

Technological proficiency

Proficiency of a firm’s use of technology in a new product initiative

Launch proficiency

Proficiency with which a firm launches the product/service

Market orientation

Degree of firm orientation to its internal, competitor, and customer
environments

Cross-functional integration

Degree of multiple-department participation in a new product initiative

Cross-functional
communication

Level of communication among departments in a new product initiative

Senior management support

Degree of senior management support for a new product initiative

Reduced cycle time

Reduction in the concept-to-introduction timeline (i.e., time to market)
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Appendix C: Questionnaire samples
The following questionnaire is shared with the Marketing Managers prior to the interviews.

Instructions:

Performance

NPD Capabilities

Firm Resources

Please use the following scale to indicate your extent of agreement about how well each of the following
statements is an accurate description of the new product that your ﬁrm most recently introduced in the
market place (1=strongly disagree, 7=strongly agree).

There is a strong fit between the existing marketing skills of
the firm (access to distribution channels, commercial skills
of the marketing team, consumer and shopper research
etc.) and the required marketing skills needed to execute
the NPD project.

1

2

3

4

5

6

7

NPD activities before the actual development process
entail: early assessment (e.g., market and project appraisals,
financial analysis), complete project definitions (e.g.,
identification of target markets, project concepts, project
benefits, feature and requirements), thorough studies of
markets to determine product advantages, positioning,
features and requirements

1

2

3

4

5

6

7

The NPD process was strong in performing marketing
related activities such as making use of market data and
taking marketing mix decisions

1

2

3

4

5

6

7

Launch preparation was made based on solid market
information and supported by sales team training

1

2

3

4

5

6

7

We actively collect information about consumers’ needs
and buying process as well as competitor offerings

1

2

3

4

5

6

7

The new product was superior to competing products in
terms of meeting consumer needs and bringing higher
value.

1

2

3

4

5

6

7
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The following questionnaire is shared with the Product Managers prior to the interviews.

Instructions:

Performance

Strategic
Orientations

NPD Capabilities

Firm resources

Please use the following scale to indicate your extent of agreement about how well each of the following
statements is an accurate description of the new product that your ﬁrm most recently introduced in the
market place. (1=strongly disagree, 7=strongly agree)
Team members had focused commitment to the NPD
project

1

2

3

4

5

6

7

The project followed formal NPD process, which refers
to a standardized set of stages and go/no-go decision
guidelines during the NPD activities

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

Top management (MT) is personally involved in the
NPD process (go/no-go decisions, by showing
leadership to solve problems etc.)

1

2

3

4

5

6

7

There is a strong fit between the existing technology
skills (technological skills, expertise, patents, tooling
etc.) of the firm and the required technological skills
needed to execute the NPD project.

1

2

3

4

5

6

7

NPD project involved the participation of multifunctional teams

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

1

2

3

4

5

6

7

The new product was technologically sophisticated
(innovative, high technical quality, offering superior
value thanks to the technology)

1

2

3

4

5

6

7

In terms of sales and IGM performance, compared to
the business case, over the last 12 months, how
successful was the new product in meeting the
objectives?

1

2

3

4

5

6

7

The NPD project had focused commitment of R&D
resources (equipment, personnel, money etc.)
Sufficient resources (time, money, people) are
committed so that the R&D, marketing and operational
activities can be undertaken effectively and on time.

Throughout the NPD project, cross-functional team
members communicated regularly
The NPD process was strong in performing technology
related activities such as R&D, engineering and product
testing.
During the NPD process we actively research and make
use of the state of the art technologies in order to
bring technologically sophisticated products into the
market.
We actively collect information about consumers’
needs and buying process as well as competitor
offerings
During the NPD process we actively research and make
use of the state of the art technologies in order to
bring technologically sophisticated products into the
market.

58

Appendix D: Overview presenting multiple sources of
evidence used in the empirical case study
Source of
Evidence

Description of the
evidence
Strategy deck

Concept test study in China
Documentation
Concept test study in
Germany
Shopper Insights Refinement
in the US

Archival records

Monthly sales report
Market share report (GfK)
Semi-structured interview,
senior product manager

Interviews

Direct &
participant
observation

Provided input for the factors
Company resources, product
technological sophistication, product
advantage, market orientation,
marketing synergy
Structured approach,
predevelopment activities, market
orientation, product advantage
Structured approach,
predevelopment activities, market
orientation, product advantage
Product technological sophistication,
product advantage, marketing task
proficiency
Product commercial performance

Organizational resources, NPD
capabilities, strategic orientations,
product advantage, product
performance
Structured in-depth
Marketing synergy, technological
interview, senior product
synergy, predevelopment activities,
manager
marketing task proficiency, market
orientation, technology orientation,
senior manager involvement
Structured in-depth
Senior management support,
interview, marketing manager marketing synergy, predevelopment
in the US
task proficiency, marketing task
proficiency
(1) Weekly team meetings
Cross functional integration, cross
(2) Idea generation sessions
functional communication,
and concept testing meeting structured approach, strategic
for the next innovation
orientations, predevelopment task
project
proficiency, marketing synergy

Source details
July 2016

January 2015,
HCR, China
November 2015,
Norm, Germany
June 2016,
GutCheck, USA
Business review,
JanuaryDecember 2016
14 November
2016,
Netherlands (in
person) (1 hour)
19 January 2016,
Netherlands (in
person) (1 hour)

05 January 2017,
Netherlands
(teleconference
call) (1 hour)
June 2016February 2016
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Appendix E: Overview of data collection results from the Single Case
Study

Strength Evidence
Firm
Resources
Structured
approach
Dedicated
human
resources

Dedicated
R&D resources

7

5

Development phase: dedicated product development
team, Launch phase: Marketing managers are dedicated
to the Company X and to the product group.
Furthermore as the launch of P0 coincided with the 2
other major launches, the time and efforts are allocated
to P0 was divided.
R&D team is dedicated to the project

7

Company
resources
5

Senior
management
support

Use of stage & gate system, pre-defined procedures and
roles

5

Marketing
synergy
4

Technological
synergy
7

Rich knowledge base thanks to dedicated human
resources, high financial support from top management
during development phase; patents and trademarks;
however, the allocated launch budget and human
resources was low due to two other launches taking
place at the same time resulting in low marketing efforts
and market data.
Development phase: Very high (both senior product
manager and R&D manager), Launch phase: not very high
due to two other launches occurring at the same time,
resulting in low launch budgeting.
The marketing materials (lifestyle images, videos, boxes,
banderoles etc.) are developed centrally and they are
very strong. Furthermore, marketing managers located in
the headquarters and in the US have all strong expertise
and experience in marketing. On the other hand, not
strong presence in the US as Company X, therefore
brand equity is low. Similarly access to distribution
channels are limited. Furthermore, market research
efforts and market information are found to be limited.
The IND team has adequate engineering skills and
knowledge resources (prior experience in similar
product groups, patents…). Furthermore, the
organization as adequate production resources and
capabilities.

Source of
Evidence

Interviews,
direct &
participant
observation
Interviews

Interviews,
direct &
participant
observation
Interviews

Interviews

Interviews,
strategy
toolkit, 2016

Interviews
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NPD
capabilities
Predevelopment
task proficiency

4

Marketing task
proficiency

3

Launch
proficiency
2

Crossfunctional
integration
Crossfunctional
communication

7

6

Strategic
Orientation
Market
orientation

4

Cross functional teamwork to ensure that product is
relevant/attractive to the consumer, and deliver high
technical performance/quality and profitability. Ideation
and concept testing phases base on consumer tests from
key markets (China and Germany in this case) due to the
global nature of the NPD project. However, the product
is not tested with the US consumer during the predevelopment phase.

No GfK data was purchased for the US market; no desk
research about competition; no market research /sample
test was conducted which lead to no detailed market
assessment.
Sales force and the front line employees were not
trained about the product advantage and technology; low
proficiency in marketing mix activities due to lack of
information willingness to pay, target segment and
competition, not making use of the available promotional
material online/ offline. Low launch budget due to two
other launches occurring at the same time.
NPD team formation from 9 different functions and
involvement of each actor in every phase of the stage
and gate step.

Interviews,
(Noma,
Sweden;
2015);
(GutCheck,
Shopper
Insights
Refinement,
2016); (HCR,
concept test
in China,
2015);
Interviews

Interviews

Interviews,
direct and
participant
observation
Weekly and monthly cross-functional alignment meetings Interviews,
throughout the project. Lack of communication between direct and
marketing managers and the sales force about the
participant
product technology and benefits.
observation

Consumer orientation: Effective use of consumer input
Interviews,
from key markets throughout the (pre)development
(Noma,
phase (concept, prototype and sample/shelf tests; market
Sweden;
research; shopper research). However, the US data was
2015);
not available as it was not considered as a key country.
(GutCheck,
The US team also did not make desk research on
Shopper
competition (from Amazon, Google analytics, ratings and
Insights
reviews).
Refinement,
2016); (HCR,
Competitor orientation: Intensive competitor
concept test
benchmarking was done by the innovation team during
in China,
the development phase. Strongest competitors from key
2015);
direct
competitors are identified and their technical
and
performances are quantified. However, key competitors
participant
from the US were not included while developing the
observation;
product.
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Technology
orientation

7

Product
advantage
Perceived
product
advantage

5

Product
technological
sophistication
Product
Performance
Financial
performance
Market
performance

7

1

1

An R&D team was dedicated (including senior engineers) Interviews,
for the development of patented technology. During the direct
development, the performance was tested against all the observation
key competitors.

Product offers unique benefits responding to consumer
needs however the these benefits are not communicated
clearly in the stores or in online communications. The
shopper study conducted in the US after launch has
revealed that, when explained these benefits, participants
ranked P0 as having the best value. The store stuff
doesn’t have knowledge about the product.
Furthermore, the online marketing texts are not
localized in line with the competition.

Interviews,
participant
observaton
(Amazon.com
desk research
on
competition,
ratings and
reviews);
(Noma,
Sweden;
2015);
(GutCheck,
Shopper)
Technologically sophisticated product, outperforming the Interviews,
key competitors in terms of juice yield and cleaning (two direct
top shopper criteria). Furthermore, P0 has been found
observation
to feature a unique and patented technology.

While the average internal gross margin of the P0 in 2016 Interviews
in the key countries are: Germany: 39.5%, China: 45.0%,
in the US it is 25.0%, while the target was 55%.
Unlike the high market share of P0 in the key countries
Interviews
(Germany: 37.5%, China: 27.2%), in the US the market
share is less than 1%. Moreover, the P0 sold 30% of the
forecasted volume, resulting in access stock.
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Appendix F: T-test results when product performance is based
on Product technological performance

Construct

Mean Scores
Group1:
Group2:
UnderOverperformer
performer
products
products

t-test

t-value Significance

Firm resources

6.05

5.36

1.06

0.35

NPD capabilities

5.28

5.56

0.24

0.82

Market orientation

5.16

5.00

-0.13

0.90

Technology Orientation

5.50

6.00

2.23

0.08

Product advantage

4.83

6.33

2.35

0.06

0

1

0.77

0.48

External success measures
4.33
4.33
New product performance
(Overall)
4.63
5.50
Significance levels: ***P<0.001, **P<0.01, *P<0.05, (-) not confirmed

Mean Scores
Group 1:
Group 2:
UnderOverperformer
performer
Factors
products
products
t-value
HR
4.50
4.66
0.08
Str
NA
NA
NA
RND
6.50
7.00
2.23
Cres
4.33
4.66
0.19
Smgmt
5.50
6.00
0.74
TS
5.50
7.00
6.70***
MS
4.17
6.00
1.87
CI
NA
NA
NA
CC
5.16
4.66
-0.32
PDP
4.66
5.33
0.53
TP
6.50
7.00
2.23
MP
4.51
4.96
0.15
LP
4.16
4.66
0.23
MO
5.16
5.00
0.13
TO
1.07
-0.07
2.23
PA
4.66
5.66
0.78
MarktP
4.5
4.0
0.26
FinP
4.16
4.66
0.23
Significance levels: ***P<0.001, **P<0.01, *P<0.05, (-) not confirmed

t-test

Significance
0.94
NA
0.07
0.86
0.48
0.00
0.10
NA
0.77
0.61
0.07
0.08
0.83
0.90
0.07
0.46
0.81
0.82
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