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The most exciting phrase to hear in science,  
the one that heralds new discoveries,  
is not Eureka! (I found it!) but rather,  

"hmm.... that's funny...." 
 

Isaak Asimov 
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ABSTRACT 

This thesis deals with two aspects of knowledge needed for new product development; the 
access to external knowledge through outsourcing of NPD and the integration of knowledge 
developed when outsourcing activities in the NPD process. As modern products competing on 
increasingly international markets call for both complex and specialized knowledge, it is 
becoming more important to take an outward perspective of knowledge, searching for external 
knowledge sources, in order to be competitive. But it is also important for the firm to take an 
inward perspective on integration of the knowledge achieved from external sources in order to 
secure the knowledge gained. 

Outsourcing of New Product Development (NPD) refers to the outsourcing of activities for 
developing new products (goods and/or service), where all or the innovative part of the NPD 
process is purchased externally according to a contract from organizational units separate 
from the outsourcing firm. This means that the service to develop a whole or a part of a new 
product is outsourced. This definition implies that (A) the outsourced activity shall be an 
innovative (strongly contributing to the newness) part of the NPD process, (B) the outsourced 
activity was previously conducted internally, and (C) the activity shall be purchased and 
regulated in a contractual agreement between the organizations. 

Knowledge integration refers to the process of acquiring, sharing, and making use of 
knowledge by combining it with previous knowledge in order to create new value. Because 
knowledge possessed in collaborating firms is often complementary, it is important to 
combine it with previous knowledge in the firm. Therefore knowledge integration is chosen 
throughout the thesis as the term for the overall process. 

Based on transaction costs theory, resource based and knowledge based perspectives two 
major issues are investigated. First, the identification of which factors are the most important 
for firms when making the decision to outsource activities in the NPD process. Second, the 
establishment of the importance for knowledge integration of external knowledge in the firm, 
and to find what role level of involvement among staff plays for efficiently achieving 
knowledge integration. 

The thesis is a compilation thesis (with six appended papers) based on findings from three 
quantitative studies and a longitudinal case study (presented in two of the appended papers). 
Using cases from and samples of medium-sized manufacturing firms with in-house NPD it 
was found that, while cost has been traditionally considered the most important factor for 
outsourcing in general, search for external knowledge is found to have a greater importance 
when intangible processes as NPD is object for outsourcing. It is also found that thematic 
knowledge is the most important type of knowledge to efficiently integrate to achieve high 
innovation performance and that a higher degree of processes and culture supporting 
involvement, increase knowledge integration when outsourcing activities in the NPD process. 
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Introduction to the thesis 
1.1 The research process 

There are many similarities between new product development (NPD) projects and the 
writing of a thesis. When a NPD project starts with an identified user need for a product 
(goods or service) on a market or a technological idea possible to commercialize, the market 
launch of the new product is still far away. When the NPD project starts it is probably still not 
decided which way the project will take half way through the time line. During the early 
phases the development team will extend their knowledge about the new product and at the 
end of the first phase they will be able to make decisions on what way the project will take in 
the second phase.  

So also when writing a thesis. When the research process started I did not know what 
direction the PhD projects would take. In order to find the most fruitful direction for the thesis 
I needed to know more about the phenomenon of the research project. This is just the way 
many NPD projects start as an experiment without a fixed vision about the end product. The 
content and the final focus evolve over time as new knowledge is found and new 
environmental factors affect the work process. Therefore I did not know in the beginning what 
would be the focus of the thesis in the end. 

This is probably the case with many PhD theses, but specifically prominent when the research 
efforts are conducted as a part of a teaching job (between 15-30% of the yearly work time) 
which leads to many years between the start of the PhD process and the final thesis. 

The thesis will try to answer two research questions, where the second question is evolved 
from the results of the first phase. The first research question is a quest to find factors 
affecting outsourcing of NPD. From the results a specific factor, namely knowledge 
integration, evolved as the most important. Thus, the second research question addresses 
effects from and efficiency in knowledge integration. 

Therefore the disposition of the thesis is based on the research process and this introductory 
text is structured as follows. In the first part the first research question is formulated and 
results to answer it are presented. In the second part the second research question is 
formulated and results to answer it are presented. This is followed by a third part where the 
results are synthesized and contributions and suggestions for future research are presented 
based on the results from the complete research process.  

Data and experiences from different studies combined with relevant theories funded the basis 
for the focus evolving over time and for the presented results. The empirical data emanates 
from six studies presented in six different papers appended. Three studies are quantitative and 
two studies are qualitative. The sixth study is a literature review conducted as a joint project 
within the research group CTIM2 (Centre for Technology, Innovation and Marketing 
Management) at Halmstad University. 
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Theoretically the connections between the studies follow an evolutionary path. Also 
empirically the sampling is consequent; two of the quantitative studies use the same sample of 
companies to answer the surveys (papers 5 and 6) and the third quantitative study uses a 
sample according to the same size and industry definitions. The two qualitative case studies 
are also connected to the same contingencies as the quantitative studies. Two of the firms 
participate in both studies (papers 3 and 4). These two, and the other four firms, are also part 
in a long-term collaboration which has lead to a relation with the firms.  

1.2 Disposition of the thesis 

This introductory text is written in order to connect the results from the papers appended and 
discuss the results in the context of outsourcing NPD. After this short introduction chapter the 
first phase is presented in chapter 2.  

The second chapter includes an introduction to the field of outsourcing NPD, reflection on 
methodological issues in the first phase, a theoretical framework, and results to answer the 
research questions in the first phase.   

The third chapter is a short link between the two phases, where the results from the first phase 
are linked to the narrowed research question guiding the second phase. 

The forth chapter includes an introduction to the field of knowledge integration, reflection on 
methodological issues in the second phase, a theoretical framework, and results to answer the 
research questions in the second phase. 

The fifth chapter concludes the thesis and connects the results from the two phases. The 
chapter includes contributions, implications, an outlook with suggestions for future research, 
and a summary of appended papers. 

 

 

 

 

Figure 1. An outline for the introductory text 
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In the first phase the question in focus is: What factors are important for 
outsourcing of NPD? In order to answer the question I draw on the results from 
two quantitative studies (Papers 1 and 5) and one qualitative study (paper 3). 
First in this chapter some basic concepts will also be investigated and defined. 
Second, some methodological issues connected to the papers from which results 
are used will be presented. After that, a theoretical framework and the results 
from the studies will be presented in short.

First phase: What factors are important when 
outsourcing NPD 

 

2.1 Introduction to the first phase 

Outsourcing of New Product Development (NPD) refers to the outsourcing of activities for 
developing new products (goods and/or services), where all or the innovative part of the NPD 
process is purchased externally according to a contract from organizational units separate 
from the outsourcing firm (an aspect further developed in Paper 3). This means that the 
service to develop a whole or a part of a new product is outsourced. This definition implies 
that (A) the outsourced activity shall be an innovative (strongly contributing to the newness) 
part of the NPD process, (B) the outsourced activity was previously conducted internally, and 
(C) the activity shall be purchased in a contractual agreement between the organizations. 

The focus is therefore the outsourcing of activities in the NPD process, where an activity is a 
part of a process, with a limited scope, starting with an input (for example a list of demands) 
and delivering an output (for example a prototype or set of drawings). This is important to 
understand, as the majority of research on outsourcing deals with outsourcing of the 
production of the products (artifacts) and not the service to develop the product as in this 
thesis.  

The terms innovation and product development are sometimes used synonymously, but 
innovation normally has a wider meaning than product development. The word innovation 
means renewal and is used as a term describing both a result and a process. A commonly used 
framework to understand the concept is defined in the Oslo manual from OECD (1997). Here 
three types of innovation are distinctly defined:  

A process innovation is created when a product (goods or service) can be produced with 
less resources. 
A product innovation is an improvement of an existing product (goods or service) or the 
development of a new product. 
An organizational innovation refers to new kinds of organizations.  
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In this thesis, when the term innovation is used, it refers to the second type of innovation, 
product innovation. A product innovation is therefore synonymous with a new or renewed 
product (goods or service). Product development refers to the development of a new product 
or a product innovation. New product development is used as a term to describe the 
development of a product with a high degree of novelty. It is common in studies of NPD to 
survey the differences in the innovation process for innovations related to different degrees of 
novelty (e.g. Freeman and Soete, 1997). A range of empirical studies have revealed that the 
level of novelty of an innovation strongly influences the processes needed to develop 
successful products, both goods (e.g. Griffin, 1997; Lewis, 2001) and services (e.g. de 
Brentani, 2001).  

Garcia and Calantone (2002) developed a categorization of novelty in their influential review 
to establish order in the often contradictory way in which notions of innovation are used in the 
NPD literature. Their classification uses the terms “radical”, “really new”, and “incremental 
innovation”, depending on how many of four factors are radical. Although often considered 
an important review for theoretical discussions, the framework is rarely seen used in empirical 
studies. This may be because the categories of the scale are dichotomous. 

The most circulated categorization of product newness is published by PDMA (Product 
Development Management Association) in their handbook. This categorization is often used, 
as it offers one of very few attempts to establish a worldwide standard around terms and 
definitions of novelty in product development. I have adapted the scheme of PDMA for this 
thesis partly because it is well known, but also because two of the studies in the thesis use a 
survey instrument inspired by the PDMA surveys (Page, 1993; Griffin, 1997; Barczak et al., 
2009). In all the studies presented in the thesis NPD refers to the development of: 1) new-to-
the-world products or really new products, 2) new-to-the-firm products or new product lines, 
and 3) additions to existing product lines. This is to distinguish between new product 
development (which is more radical) and product development. This was defined for 
respondents in all studies and the focus of conceptual discussions in all the papers. The term 
NPD is consequently used in the thesis according to the above discussion.  

NPD is not the only term used to describe the process of developing new products. This is 
important to recognize when searching for previous research in the field. Actually the 
terminology used depends very much on the domain in which the researcher is involved. NPD 
is mostly used by researchers from the domains of marketing and management (e.g. Griffin, 
1997; Cooper, 2001); those in R&D often refer to “innovation” (e.g. Rothwell, 1977); and 
those from the community of engineering use the term “design” for the phenomenon of NPD. 
However, this categorization is not always clear-cut and researchers from marketing and 
management also use the terms “design” and “innovation” (e.g. Crick and Jones, 1998; Johne 
and Snelson, 1988).  

Companies themselves consider NPD as important for company development and growth, as 
concluded by, for example, Brown and Eisenhardt (1995) and Sarin & Mahajan (2001). This 
can be confirmed by public statistics such as that only 44% of European firms had active 
product innovation operation according to EC definitions during the period 1998-2001 
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(Eurostat, 2004). As the firms with active product innovation produced 75% of the total 
turnover and employed 72% of the employees in the same population (Eurostat, 2004), we 
can infer the importance of product innovation. 

Knowing that NPD is important for firms in all sizes and industries, the focus of who should 
conduct NPD and where it should be conducted is an issue for discussion. In early research, 
new products were assumed to be an issue for internal development, and theories and models 
therefore focused on the firm’s internal configuration of NPD (e.g. Booz et al., 1968; 1982; 
Cooper, 1994). In the 1980s, however, focus started to move from internal development to 
externalized development of new products (e.g. Dosi, 1982; Teece, 1987; Kotabe, 1992). The 
following section will offer a short introduction to these two perspectives.  

2.1.1 Managing and Organizing New Product Development 
The first perspective, taking focus on the organization of internal development of new 
products, has been an interesting topic for researchers and practitioners for many decades. An 
example of an early attempt to describe a NPD organization is that of Booz et al. (1968) who 
introduced a model which consisted of six stages with gates (decision points) between, as 
follows: 1) exploration, 2) screening, 3) business analysis, 4) development, 5) testing, and 6) 
commercialization. But organizing NPD is much more than passing a number of phases. A 
review of the literature indicates that the following areas will be of interest, and that some 
hints of the characteristics of an ideal NPD organization have been given: 

The first and most commonly described feature is a formally documented, staged process with 
overlapping fluid stages and ‘fuzzy’ stage decisions (Griffin and Page 1996; Griffin 1997). In 
the PDMA handbook of New Product Development, the product development process is 
defined as “A disciplined and defined set of tasks, steps, and phases that describe the normal 
means by which a company repetitively converts embryonic ideas into saleable products or 
services” (Kahn et al., 2005). The NPD process has also been described as three types of 
“generations” (Cooper, 1994). The first generation is a technological, sequential process to 
reduce the technical risks through checklists and stage-gates. The second generation is a less 
technological, still sequential, but cross-functional approach to NPD. The third generation is a 
process still in stages but with fuzzy gates – less sequential, with overlapping stages for 
higher flexibility and shorter lead times. The gate is defined as a decision point at which 
specific criteria must be fulfilled before the go-ahead decision can be given for the next stage 
of the NPD process (Booz et al., 1968). In the third-generation process, not every criterion has 
to be fulfilled to pass a gate, but the deviation must be noted and followed up (Cooper, 1994). 

The second feature of a NPD organization is a formal NPD strategy. Booz et al. (1982) 
defined new product strategy as a strategy for deciding which new products are to be 
developed, and emphasized the importance of such a strategy being in line with the overall 
strategy of the firm. Recent research has added project portfolio thinking in alignment with 
business strategy (March 1991; O’Reilly and Tushman 2004; Cooper et al. 2004). Meyer and 
Lehnerd (1997) introduced a product platform idea, and defined a product platform as the 
“development of a set of subsystems and interfaces that form a common structure from which 
a stream of derivative products can be efficiently developed and produced” (Meyer and 
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Lehnerd, 1997). Another type of strategy is for continuously improving the NPD process, 
which connects this second feature of the NPD organization with the first feature. This 
strategy is the most important difference between the leading firms and the rest (Cooper and 
Kleinschmidt, 1995) 

The third feature is a multifunctional ‘heavyweight’ team structure with a project manager 
that has primary responsibility and full control over resources (Clark and Wheelwright 1993; 
Brown and Eisenhardt 1995; Hobday 2000). The heavyweight team structure has a strong
team leader with collocated core team members. The team leader is directly responsible to 
senior management for the work conducted by the team. The team has the right to make 
decisions in an efficient environment, with no delaying influence from functional 
management. The team therefore has control over key resources, and the team leader has 
senior authority across the organization (Clark and Wheelwright, 1993). 

The fourth feature reconnects back to the second feature and calls for a clearly articulated role 
of NPD in achieving business goals combined with systematic project portfolio management 
(Cooper and Kleinschmidt 1995; Cooper et al. 2004). For example, Cooper et al. (2004) show 
that all aspects of portfolio management are present to a higher degree among best-performing 
firms, but specifically the variable measuring resource allocation as a consequence of strategic 
portfolio decisions significantly differentiates the best performers from the worse. 

The fifth, and last, feature is an innovative climate with emotional involvement, freedom to 
define one’s own work, time and support to develop unplanned new ideas (Glick 1985; Ekvall 
1996; Isaksen & Lauer 2002). 

The perspective focusing on internal NPD was described above as five areas of research. 
Probably firms have done NPD in collaboration for as long as firms have existed, but during 
the last decades the frequency of collaborations and the distance between collaborating 
partners have increased. With the trend of globalization, new IT tools, and trade agreements 
between larger economics markets, contingencies supporting and demanding and increasing 
amount of NPD conducted together with external partners have been identified. 

2.1.2 NPD outsourcing and other forms of collaborative NPD 
The second perspective focuses on NPD in collaboration as opposed to internal NPD. Several 
studies have clearly shown the increasing share of firms using outsourcing of NPD. Between 
1985 and 1995 the share of expenditures on R&D used for “extra-mural” R&D increased 
from 5.5% to 10.0% (Howells, 1999), and in the study of Howells et al. (2008) the share using 
outsourcing of R&D has increased from 56.6% (1998) to 72.4% (2003) and the average share 
of total R&D budget outsourced had increased from 13.8% (1998) to 25.8% (2003). The high 
share of firms using outsourcing of NPD is also confirmed in paper 1, where 67% of our 
Swedish sample (data collected in 2002) answer that they use outsourcing of NPD activities. 
Even though the measures and samples differ between the studies, the trend seems to be 
identified towards a more extensive use of NPD outsourcing. 

There is much discussion in management research on how to define outsourcing (Gilley and 
Rasheed, 2000). Outsourcing is namely another term that is used differently in different 
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situations, from very wide to more specific. Quite often the term is used even without a 
specific definition of how much it embraces in a study. An example of a very wide definition 
is used by Feenstra and Hanson (1996) in a well-cited article. They define outsourcing “as the 
share of imported intermediate inputs in the total purchase of non-energy materials”. This 
implies that any imported part or service is defined as outsourcing, and is also an example of a 
study using the international aspect of outsourcing. This way of using the term outsourcing is 
most common in US studies and makes it similar to the term offshoring. 

Outsourcing has also been defined as “products supplied to the multinational firm by 
independent suppliers from around the world” (Kotabe, 1992). This definition limits the term 
to include only multinational firms, but is inclusive of any type of agreement and does not 
disqualify development of new components never developed in-house before from the scope 
of the term. Further, a study by Higgins and Rodriguez (2006) focus “outsourcing of R&D 
through acquisitions” in the pharmaceutical industry, which means that even acquisition of 
external firms with a certain competence is defined as outsourcing. This small review 
indicates that the span of definitions of the term outsourcing is very wide, but many 
definitions of outsourcing are so broad that they include virtually any good or service that an 
organization procures from outside firms. 

The concept of outsourcing is also related to a few similar concepts in the same family of 
actions. Below in Table 1 some definitions of terms in the area of outsourcing are presented 
(see Table 1).  

Outsourcing The process of transferring an existing business activity, including the 
relevant assets, to a third party. (Lonsdale and Cox, 1998) 

Insourcing The buying-in of vendor resources to meet a temporary need. (Lacity 
and Willcocks, 1998) 

Backsourcing/
Homesourcing

When a process that has been outsourced is brought back in-house. 
(Veltri and Saunders, 2006) 

Offshoring A company moves existing jobs to their own branches or subsidiaries 
in another country. (Schultze, 2004) 

Table 1: Definitions of outsourcing and concepts close to outsourcing. 

Gilley and Rasheed (2000) discuss the concept of outsourcing and conclude that the term 
includes a number of frequently used concepts. These include arrangements and concepts 
which have been given different terms, such as internal vs. external sourcing (Scheuing, 
1989); strategic make-or-outsource decisions (Virolainen, 1998); contracting out (Gustafsson, 
1995); contractorization (Hood, 1997); and purchasing (Seidenstat, 1996). The discussion of 
Gilley and Rasheed (2000) indicates that virtually any kind of external sourcing or external 
focus is operations are occasionally put under the umbrella of the term outsourcing, and that a 
distinct definition is really needed to be developed. 

The existence of the concepts in Table 1 also indicates that the outsourcing decision is more 
complicated than it might seem at an early glance. For example, many Swedish firms have 
used backsourcing lately due to lower production costs in Sweden, but also because of a need 
to gain back control. The recent insight that the outsourcing decision is very complex has 
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given room for the term rightsourcing. The term was used already in the early 1990s (e.g. 
Wee, 1992), but has not been re-used until recently (e.g. Aron and Singh, 2005). 

Chiesa et al. (2000) support the conclution from previous discussion by stating that “there is 
not a unique and shared taxonomy or classification of the organizational forms of 
collaboration” (Chiesa et al., 2000, p. 1019). They develop a listing of collaboration terms 
which offers definitions. They consider outsourcing as only one of many forms of 
collaboration in order to achieve resources needed for product innovation in a firm. 
Collaboration forms can be, for example, partnership, joint ventures, networks, research 
contracts, alliances, or outsourcing (see Table 2).  

Mode Description 

Acquisition A company acquires another company in order to access a technology (or 
technological competence) of interest. 

Educational 
acquisition 

A company recruits experts in a certain technological discipline or acquires a 
smaller company in order to obtain people familiar with a certain technological or 
managerial competence. 

Merger 
A company merges with another one that possesses a technology (or technological 
competence) of interest, and a new company emerges from the two existing 
companies. 

Licensing A company acquires a license for a specific technology 

Minority equity 
A company buys an equity in the source organization in which a technology (or 
technological competence) of interest is embedded, but does not have management 
control. 

Joint venture A company establishes a formal joint venture with equity involvement and a third 
corporation is created with a definite objective of technological innovation. 

Joint R&D A company agrees with others jointly to carry out research and development on a 
definite technology (or technological discipline) with no equity involvement. 

R&D contract  A company agrees to fund the costs of R&D at a research institute or university or 
smaller innovative firm for a definite technology. 

Research funding A company funds exploratory research at a research institute or university or small 
innovative firm to pursue opportunities and ideas for innovation. 

Alliance  A company shares technological resources with other companies in order to achieve 
a common objective of technological innovation (without equity involvement). 

Consortium Several companies and public institutions join their efforts in order to achieve a 
common objective of technological innovation (without equity involvement). 

Networking 
A company establishes a network of relationship, in order to keep the place in a 
technological discipline and to capture technological opportunities and evolutionary 
trends. 

Outsourcing A company externalizes technological activities and, then, simply acquires the 
relative output. 

Table 2: NPD collaboration modes as adopted from Chiesa et. al. (2000). 

Chiesa et al. (2000) categorize the listed organizational modes of collaboration based on level 
of integration. The concept ‘level of integration’ has also been used by, for example, 
Chesbrough and Teece (1996) and Coombs et al. (1996). Level of integration is separated into 
six variables (impact on the firm, time horizon, level of control over activities, level of control 
over results, start-up time and costs, level of reversibility). Outsourcing is the extreme form of 
collaboration with the lowest level of integration, including low impact on the firm, low 
control over activities and results, low start-up time and costs, high level of reversibility, and 
short time horizon (Chiesa et al., 2000). Outsourcing is also characterized by strong 
formalization of the relationship, where, for example, alliances (networking) rest more upon 
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personal relations and trust. The definition from Chiesa et al (2000) would imply that factors 
in the input and output to the outsourcing would be of higher importance, while the two 
organizations are mostly disconnected during the throughput. 

The phenomenon of outsourcing NPD is described by, for example, Quinn (2000), Zhao & 
Calantone (2003) and Calantone & Stanko (2007). Quinn’s conceptual article set up the first 
directions using “evidence by example” approach. Quinn (2000) focuses on the importance of 
access to resources and risk-sharing in a conceptual article with some narrative examples, 
mainly from multinational firms. Zhao and Calantone continued by (2003) identified the 
phenomenon of outsourcing NPD in a case study of six firms and explained some basic 
properties based on transaction cost theory and resource-based theory, while the study of 
Calantone and Stanko (2007) focuses on more specific factors affecting the outsourcing 
decision. Barczak et al (2008) tested the effects of NPD outsourcing on IT usage in the NPD 
process and found a positive relation. 

Some additional studies (e.g. Howells, 1999; Pichaud, 2002; Chiesa et al., 2004) have 
examined outsourcing of R&D, which only focuses on the early phases of NPD. They have 
also drawn their conclusions based on samples from only pharmaceutical industry (Pichaud, 
2002; Howells et al., 2008). These studies are, however, interesting when discussing the 
results from the studies presented in this thesis and they will therefore be considered. 

The outsourcing process can be considered an open system where internal and external factors 
affect any one of the three steps in an open system: input, throughput, or output (e.g. 
Hambrick, 1981). The decision to outsource (make-or-buy), the choice of outsourcing partner, 
and the choice of activities to outsource are examples of factors affecting the input (e.g. 
Rundquist, 2007, licentiate thesis). Handling of properties and quality of work are examples 
of factors affecting the throughput. Processes of delivery, evaluation and proper use of results 
are factors affecting the output. In reality, the three steps are interdependent and cannot be 
isolated, but for this study, it is useful to define and return to these three steps as one 
foundation for discussions.  

The definition of outsourcing of NPD used in this thesis and the appended papers is: “the 
outsourcing of activities for developing new products (goods and/or service), where all or the 
innovative part of the NPD process is purchased externally according to a contract from 
organizational units separate from the outsourcing firm”. This definition is developed and 
discussed further in Paper 3. It is a narrow and exact definition compared to the tradition in 
the field, which entails a clear distinction as to which cases are studied in the thesis. 

As presented above only a few studies that address outsourcing of NPD are made. There are 
no studies taking a grip over the full process and factors affecting a good result when 
outsourcing NPD. Adding more theoretical perspectives to the field and taking the full 
outsourcing process in account will add to previous theoretical studies (e.g. Calantone and 
Stanko, 2007) and to more narrative studies (e.g. Quinn, 2000). When adding research on 
outsourcing of R&D to the review some articles addressing success factors are presented, but 
they only deal with the early phases (R&D) of the NPD process (Howells et al., 2008). 
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Gaining extended knowledge in this field, especially connected to theory, would contribute to 
the above studies and also open new suggestions for future research. As the issue of 
outsourcing of NPD is highly present for managers, the field is also relevant from a 
practitioner’s perspective. 

2.1.3 Purpose and research questions of phase 1 
In the previous sections I have described some of the circumstances that shaped the area of 
interest for the thesis. Taking into account that outsourcing of NPD is empirically recognized 
as an important and increasing phenomenon in all kinds of firms, we need extended 
knowledge in the field. The field of research is in its early stages, with exploratory and 
conceptual studies being most frequent. No studies focusing on factor supporting good results 
in when outsourcing NPD, using a perspective covering the full process of NPD (from early 
idea to product launch) and covering the outsourcing process (from decision to finished 
activity) have been found. 

This discussion about previous research and academic and practical interest, motivates a focus 
on outsourcing of NPD as an interesting and relevant area of research. The first purpose of 
this thesis is to endorse a better understanding of the phenomenon of outsourcing NPD by 
identifying factors leading to success and failure when outsourcing NPD. Decisions to 
outsource (input) as well as monitoring or knowledge exchange (throughput) and use of 
results (output) can be more or less successful. A second purpose is to identify specific factors 
identified as are more important to shape the continuation of the thesis.  

The following question needs to be answered (RQ1): 

- What factors are important for outsourcing of NPD? 

The results are expected to contribute to the field of outsourcing and to the field of NPD 
management with a set of factors deducted from theory that are important for NPD 
outsourcing, and some empirical data to explore which factors are the more important.  
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2.2 Methods applied in phase 1 

The objective of this research was to determine what factors lead to success and failure in the 
outsourcing of NPD in medium-sized firms. This can be done in different ways. Previous 
research has indicated that the use of archival data for the assessment of soft factors is 
insufficient for organizational research (e.g. Kumar et al., 1993). Therefore, one must rely on 
information provided by individual respondents. Because the interest lies not in their personal 
attitudes but in gaining a neutral (“objective”) evaluation of factors, it is important to find 
some kind of neutral or hidden performance measure. 
One method was developed by Cooper (e.g. Cooper, 1979; Cooper and Kleinschmidt, 1993), 
success/failure methodology, and involves comparing a large number of actual new product 
projects, identifying factors that can be linked to their eventual performance. In this method, 
managers are asked to recall and retrospectively rate two (or more) new product projects 
undertaken by their firm (one success and one failure) in terms of a large number of 
descriptive variables from theory linking to the result of the project. This approach relies on 
the memory of single respondents for each pair of new product projects. If the projects are 
recent and the managers were closely involved in the development process, on average the 
results may be reasonably valid. Still, the problem of the individual respondent’s attitude is 
present, as they are also choosing the success/failure examples. 
Another approach is to measure the performance on a firm or NPD program level (e.g. Peters 
and Waterman, 1982; Griffin, 1997). With this approach we assume that firms with good 
performance on a higher level can tell us something about which factors are important on 
project level when compared to firms with less good performance. An advantage with this 
approach is that the potential bias in choice of project is avoided. A problem with the 
approach is that there are many other factors that can affect the overall performance which are 
not objects of the study. In the studies presented in this thesis, the overall performance 
measure is used to avoid the choice of project bias. 
The single-respondent problem, however, appears in both approaches. The single-respondent 
approach has at least two disadvantages: first, that the answers will mirror the opinion of a 
single individual, and second, that the respondent actually does not have knowledge about all 
the aspects awaiting answers in the study. A solution is to use multiple respondents from each 
firm and/or have respondents with different areas of competence answering selected shares of 
the questions. In any case, using multiple respondents also may bring some problems. First, 
there is a potential problem that the different respondents have different projects in mind 
when answering the questions. Second, it heavily decreases response rates and increases costs 
and/or time for collecting data, as a case cannot be used unless all respondents from each firm 
give their answers. 
A single-respondent approach is used in all quantitative studies in the thesis. The choice of a 
single-respondent approach in the quantitative studies gives a lower reliability as the value 
measured from a firm only includes one respondent’s answer, but a higher external validity as 
the response rate as well as the total number of units increases. 



Phase 1 

16

 

2.2.1 Best-practice research 
Many applied fields, like product development management, have a long tradition of best-
practice research (e.g. Peters and Waterman, 1982; Griffin, 1997; Cooper and Kleinschmidt, 
2004). Best-practice research has been considered a recent form of inductive practice-to-
principle approach (Overman and Boyd, 1994). Both best-practice research and nearby 
concepts such as benchmarking emerged from quality management literature (e.g. Deming, 
1986; Juran, 1988), but have been adopted by many disciplines including product 
development management. The interest in conducting best-practice research is understandable 
as firms with scarce resources seek improvement options to be more efficient.  

The term ‘best practice’ is often used without defining what a best practice is and how a best 
practice is identified. One attempt to set a useful definition is that of Overman and Boyd 
(1994) who state that best-practice research is “the selective observation of a set of exemplars 
across different contexts in order to derive more generalisable principles and theories” 
(Overman and Boyd, 1994, p. 69).  By using the term ‘exemplars’ they suggest that best-
practice research should stem from the best examples, which has implications for which cases 
to include in a sample. It also implies that exemplars should be from multiple contexts to 
increase generalisability. Thirdly, it implies that the purpose of the research is to derive 
principles and theories. This also means that a priori criteria used to identify a best-practice 
keeps the researcher intellectually honest and reduces the probability that results are creeping 
towards a subjective direction. 

Best-practice research has a few methodological concerns that should be considered by both 
consumers and producers of the results. For example Overman and Boyd (1994) pointed out 
the importance of connections with theory, and added that the researcher has an important role 
to increase the understanding of cause-effect linkages. This is important to avoid results being 
merely a copy of what someone did in order to see what happens. 

Best-practice research is also criticized for lack of rigor (Overman and Boyd, 1994). It is often 
based on single cases not specifically discussed as to reasons for choosing a certain case. 
Myers et al. (2006) point out the responsibility of the researcher to clearly communicate the 
theoretical basis, the analytical method for cause-effect relationships, and limitations in results 
for practitioners. These comments are, of course, valid for all research, but specifically 
important for research where practitioners are consumers of recommendations. 

Finally, there is a question of generalizability. Matheson and Matheson (2001) state that the 
extensive research that is needed to claim a best practice is almost never done. Therefore they 
prefer to discuss ‘smart practices’. Borins (2001) pinpoints again the importance of 
transparency in the research and stresses that contextual factors must be clearly reported. 
They also claim that best-practice research will most likely always be considered “suspect” by 
mainstream social scientists.  

Myers et al. (2006) present two approaches to best-practice studies. The first approach is 
quantitative/microeconomic, which involves data collection on a group of exemplars and 
statistical analysis to determine the best practice. This approach includes the most control 
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over the exemplars and deductive rules for determining the best practice. However, it is 
difficult to find comparable data to increase generalizability. The second approach is 
qualitative, and involves finding exemplars considered best practice on the basis of previous 
research or expert recommendation (Myers et al., 2006). This approach has no agreed method 
of finding evidence. On the other hand, a rigorous description of the methods used and a well-
chosen case can contribute to the research. 

In Papers 1 and 5 a quantitative best-practice approach is used. The basic assumption in these 
papers is that best practice is the practice of the firms with the best performance act, which is 
in line with the definition of Overman and Boyd (1994). By collecting data about practice 
among firms in a sample, and splitting the samples into the best-performing firms and the rest, 
it could be assumed that best practice is the practice used by the firms classified as the best-
performing firms. This method is used by, for example Griffin (1997) and Cooper et al. 
(2004) in their studies that are often used as benchmark in the field of NPD.  

As stated by Overman and Boyd (1994), best practices should stem from the best firms. The 
way to distinguish the best firms in Papers 1 and 5 is based on variables that measure the 
firms’ performance. The metrics of the seven items shaping the measure are adopted from 
PDMA’s studies (e.g. Griffin, 1997). The seven variables cover three issues 
(Market/financial, relative and overall success). Market and financial success is measured by 
four questions, for example about “% of products categorized as financial successes in the last 
five years”. Relative success is measured as to which degree the NPD activity meets its 
objective and to which degree the NPD program is a success. Overall success is obtained from 
a single-item measure (position in your industry) that can be answered as most successful, top 
1/3, middle 1/3, or bottom 1/3.  

Practices to examine were identified ahead and based on previous research. Both topics for 
practices and how to identify a certain practice were defined a priori. The operationalization 
of the practices was mainly connected to the PDMA studies (Page, 1993; Griffin, 1997) but a 
few variables were developed based on theory for the studies (Papers 1 and 5). 

The samples were collected from multiple contexts, as suggested by Overman and Boyd 
(1994). This approach has, however, caused some critique as internal validity may suffer. 
Schwab (2005) argues that a generalization can be achieved within a context by identifying 
moderator variables and keeping these as similar as possible. In the studies appended to this 
thesis, limited multiple contexts are chosen. This means that all firms come from 
manufacturing industry, while samples are chosen from different manufacturing industries. 
This brings a higher degree of generalizability within the context of manufacturing industries, 
but a lower degree of generalizability outside manufacturing industries.  

2.2.2 Medium-sized firms and choice of size span 
Samples of medium-sized firms are used throughout the thesis in quantitative studies as well 
as qualitative studies. Definitions of firm size vary markedly between different regions, 
industries and research traditions. Regionally, for example, the EU defines a medium-sized 
firm as having 100-499 employees, while medium-sized firms are considerably larger in a US 
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context. In New Zealand, on the other hand, medium-sized firms have between 5 and 50 
employees. The size definitions also vary largely between industries, as medium-sized firms 
in the aircraft industry are considered larger than in the medical instruments industry or 
agricultural industry (Roth, 1992). 

Researchers have also chosen to define medium-sized firms differently in different studies. 
Roth (1992), for example, used the definition “sales ranging from $25M to $500M”, which 
can be translated to 200-50001 employees. Liu (1995) defined medium-sized firms as slightly 
smaller ($20M to $150M) which would correspond to 160-1200 employees. A third example 
is Czinkota and Johnston (1983) using a size span of £5M-£50M, which would correspond to 
approximately 65-650 employees. 

The samples used in this thesis are between 100-1000 employees. The first study (paper 1) 
was based on a sample of firms between 200-800 employees. The last studies (papers 5 and 6) 
have a slightly wider span as some firms have grown and some have gone down during the 
nine years in which the thesis work has proceeded. When I used the same sample in the study 
for Papers 5 and 6 the size span had widened to 100-1000 employees. All the firms (six firms) 
in the case studies (Papers 3 and 4) are also within the size span of 100-1000 employees. 

This size span was chosen for several reasons. The first reason is that manufacturing firms in 
this size span will have a significant production. A second reason is that firms in this size span 
will have an organizational structure with some hierarchy and middle management level. On 
the other hand firms smaller than 200 employees may lack an organizational structure. Firms 
larger than 800 employees may instead be hard to overlook for a single respondent. This is 
also a size range where it can be expected that product development will have formal NPD 
processes, but still R&D departments so small that direct personal contact is possible on a 
daily base. A third reason is that firms above 200 employees can be expected to include all the 
functions in a theoretical firm (marketing, production, R&D etc.) but normally have all 
functions gathered at one geographic site. All these aspects may affect the dependent variable 
in the different studies. Therefore the choice of size span is an attempt to keep some 
background variables constant. 

A methodological motivation is that the sample collected from the database when using this 
size span was around 500 firms, which is a number of respondents possible to handle with a 
total study. 

A consequence of this choice of size span is that the results are not directly comparable with 
other studies within the EC. Choosing the exact definition from the EC would have made this 
more likely. On the other hand, and as the discussion above shows, there are so many 
different size spans used that it is hard to find a best solution in order to compare with 
previous research. 

                                                 
1 1$ = 8 SEK and sales per employee approximately 1M SEK. 
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2.2.3 Aspects of using an e-mail survey 
The two later quantitative studies appended in this thesis are conducted using an e-survey tool 
for collection of data and early analysis. Basically there are no methodological differences 
between using an e-survey and a paper-pen survey, but a few reflections may be worth 
making. 

Lazar and Preece (1999) meant that the three most common reasons for choosing an e-survey 
are decreased costs, faster response times, and increased response rates. Most studies in the 
field agree on the first two, while increased response rate is under dispute (e.g. Schmidt, 1997; 
Stanton, 1998). My two studies basically confirm this pattern. Cost and time have certainly 
been much lower compared to the study in Paper 1, and response rates have been high. Even 
if it is not possible to compare response rates directly between the studies in Papers 1, 5, and 
6, there are no indications of a decreased response rate with e-survey. 

Jansen et al. (2007) categorize e-surveys into three categories: 

- point of contact 
- e-mail based 
- Web-based 

Point-of-contact includes methods where respondents are answering the survey at a computer 
under supervision of the researcher. This can be done in a lab situation or by bringing a laptop 
to the respondent. E-mail based surveys include approaches where a questionnaire is sent as 
an attachment in an e-mail (Dillman, 1978). With this approach the researcher must codify the 
data into a database manually as questionnaires are returned by e-mail. Web-based surveys 
use a link where respondents answer online and data are automatically coded and stored on a 
server.  

Point-of-contact is used today only in studies where the lab situation is preferred and 
researchers want to have a high degree of control over the context of the study. E-mail based 
surveys are less popular today as the web-based technology is getting more secure. It saves 
cost and in some parts time, but does need the researcher to do the coding. In the studies 
appended in this thesis, the third approach (Web-based) is used. This is also the approach that 
is increasingly interesting for researchers today, as the tools developed in the area offer fast 
contact where the respondent does not have to travel to a lab. The advantage compared to E-
mail based surveys is that no attachments have to be sent and that the answers will be codified 
automatically in to a data matrix in the research platform. The recent improvements of the 
research platforms make the reliability of coding higher compared to manual coding. 

2.2.4 The quantitative studies 
In this chapter a few general discussions will be added to the method presented in the 
individual appended papers. One aspect that will receive deeper attention is the use of e-mail 
surveys compared to traditional mail surveys. Another aspect in focus will be the use of 
perceptual items in a quantitative questionnaire. Thirdly, some general discussion about 
reliability and validity will be added. 
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Descriptive data of the sample  

The studies in paper 1 and 5 focused on medium-sized industrial companies in Sweden. In 
paper 1 a posted mail survey was used and in paper 5 a web based survey. Basically the 
surveys were still collected in the same way only with variation of the media.  

In both case a) the respondents were chosen individually and b) the survey was sent to the 
personal address after the respondent confirming his participation in a phone call. The 
samples comprised Swedish manufacturing firms in four industries, with 100-1000 employees 
and internal NPD. Internal NPD means that the firms had an internal NPD function or, when 
organized differently, a number of people actively working with NPD. All firms had a person 
assigned to the position of product development manager or equivalent that was selected as 
the key respondent.  

The sample chosen represented firms classified as food manufacturers (SNI-code2 10), 
manufacturers of mechanical goods (SNI-code 29), plastic and rubber manufacturers (SNI-
code 22), and wood and paper manufacturers (SNI-code 17). These four industries were 
chosen to assure heterogeneity, i.e., they should represent process industries as well as 
conventional manufacturers of assembled goods, and cover both consumer products and B2B 
products.  

Non response bias 

In paper 5 non response bias was assessed by comparing early (i.e., first-quartile) and late 
(i.e., third-quartile) respondents (Armstrong and Overton, 1977; Chowdhury and Miles, 
2005). The comparison between the two groups did not reveal any significant differences. 
Time-trend extrapolation was used to test for the existence of non-response bias (Armstrong 
and Overton 1977). As no significant differences were observed between early and late 
respondents it can be assumed that non-response bias was not a serious problem. A non 
response bias test via firm-size comparison (turnover and number of employees) between 
non-respondents and respondents showed no significant differences. 

Measures of quality 

Recently, research on quality of e-surveys has increased. Basically these studies indicate that 
while computer habits are improving, differences between paper surveys and e-surveys are 
disappearing (e.g. Davis, 1999; Richman et al., 1999).  

                                                 
2 The Swedish Standard Industrial Classification (SNI), is a Swedish industry standard economic classification 
system, consisting of a hierarchy of codes that are up to 6-digits long. The SNI-code 10 (Food) can for example 
be extended to 10511 (Cheese manufacturing) for more detailed samples. The most recent version of the SNI 
standard is SNI 2007, which corresponds to NACE (Statistical Classification of Economic Activities in the 
European Community) Revision 2. These are also the SNI-codes presented above. 

 

. 
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More specifically, low response rate is the biggest threat to reliability, together with coding 
errors. However, the same methods to increase response rates can be used when using an e-
survey. In the studies of Papers 5 and 6, respondents were reminded by e-mail twice and by 
phone once, bringing the response rate up to 75% and 52% respectively. This is only possible 
if the sample includes a list of respondents known to the researcher. When using a link from a 
web site to the survey, knowledge about the potential respondent is covered and reminders are 
impossible. By choosing the data collection method, response rates can be increased. 

Jansen (2004) warned about the risk of wrong coding when the researcher loses control over 
the coding stage. However, recent automation tools have increased security and now often 
allow the researcher to get access for data checking. It could also be argued that automatic 
data coding removes the human factor error. 

The most discussed threat to validity is the respondent bias. Still, we can expect higher 
response rates from younger people and considerably lower rates from the oldest groups of 
the population. This bias is, however, decreasing as new segments of the population get used 
to computers. Another risk discussed is that it is quite simple (and tempting) to change the 
survey instrument during the data collection period (e.g. Jansen, 2004). This risk has 
decreased, as most survey platforms today have the possibility to lock the instrument for 
changes when the questionnaire is published. Regarding generalizability, no major 
discussions today distinguish between paper surveys and e-surveys (Schmidt, 1997). 
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2.3 Outsourcing of New Product Development – some perspectives 

The introduction showed that outsourcing of NPD is a growing phenomenon in industry, but 
that there are both benefits and risks involved. In the following section, some possible and 
empirically indicated advantages and disadvantages will be discussed, based on studies of 
general outsourcing, outsourcing of R&D and outsourcing of NPD. 

2.3.1 Advantages of outsourcing NPD
Many potential benefits of outsourcing have been identified in the literature, although the 
definition of outsourcing has been somewhat uncertain. According to some literature, firms 
using outsourcing often achieve cost advantages relative to firms that are vertically integrated 
(e.g. Kotabe, 1989; Quinn, 1992). Through outsourcing, development costs due to volume 
advantages held by the supplier and investment in necessary equipment can be reduced (Bettis 
et al., 1992). This reduced investment in capacity lowers fixed costs and increases flexibility, 
especially when short-run cost decrease reinforces the outsourcing decision. Therefore, 
outsourcing may be an attractive method of short-term improvement of a firm’s financial 
performance. 

Outsourcing of NPD can also save time (Zhao and Calantone, 2003), as new and important 
competences can be reached without the task of building in-house competence. The advantage 
of time is also identified as very important in a study by Piachaud (2002) regarding 
outsourcing of R&D in the pharmaceutical industry. This advantage connects back to the cost 
advantage, as building in-house competence is, at least in the short time perspective, both 
expensive and time-consuming. 

Other contributions from outsourcing NPD can also be identified. Firms using an outsourcing 
strategy can switch suppliers with more ease as new technologies become available and 
overcome technological trajectories (e.g. Dosi, 1982). This can both increase innovation 
capabilities, as the firm can be flexible in choice of technology, and lower costs. The 
advantage of flexibility is also identified as by far the most important (61% of the sample) in 
the study by Piachaud (2002). Outsourcing allows quick response to changes in the 
environment, in ways that do not increase costs associated with bureaucracy, by switching the 
supplier. Therefore, outsourcing firms may also achieve long-run advantages compared to 
firms relying on in-house development. As noted by Quinn (1992, p37), “virtually all staff 
and value chain activities are activities that an outside entity, by concentrating specialists and 
technologies in the area, can perform better than all but a few companies for whom that 
activity is only one of many”. 

Another important benefit associated with outsourcing is an increased focus on the core 
competences of the organization (e.g. Quinn, 1992; Dess et al., 1995). As a manager said in 
Zhao and Calantone (2003): “no one company acting alone can compete successfully with 
competitors in NPD” (Zhao and Calantone, 2003, p. 56). The outsourcing of peripheral 
activities allows the firm to enlarge resource allocation and managerial attention to the tasks 
which it performs best. The importance of defining and developing the core competence of 
the firm has attained great popularity among management researchers and practitioners (e.g. 
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Prahalad & Hamel, 1990). For example, Nike’s core competences are in the design and 
marketing of shoes rather than in their manufacture. Therefore, Nike has focused on these 
aspects of development of athletic shoes and has relied on outside firms for virtually all 
manufacturing activities. Honda’s core competence is in small-engine production and, 
therefore, the domain of Honda’s activities can be seen as any business in which this core 
competence finds an application. Quinn (1992) also makes a strong case for outsourcing 
activities in areas where a firm cannot excel, to provide itself with heightened focus on its 
core competencies. 

Other nonfinancial benefits of outsourcing have received less attention in research. One 
additional advantage is that it tends to promote competition among outside suppliers, thereby 
ensuring availability of higher-quality goods and services in the future (Kotabe & Murray, 
1990). Quality improvements may also be realized by outsourcers, because they can often 
choose suppliers whose products or services are considered to be among the best in the world 
(Quinn, 1992, Dess et al., 1995).  

To summarize, some advantages distilled from literature include: 

Short-time cost reduction and time saving 
Focus on core competences  
Increased flexibility in environmental turbulence 
Increased quality due to increased competition among suppliers  

2.3.2 Disadvantages of outsourcing NPD
Even though the potential benefits of outsourcing are many, some disagree and claim that 
reliance on outside suppliers probably will lead to a loss of market performance (e.g. Bettis et 
al., 1992; Kotabe, 1992). Declining innovation by the outsourcer is, according to Kotabe 
(1992), one of the more severe threats coming from reliance on outsourcing partners. This is 
also confirmed by Piachaud (2002), where the R&D managers rate the dependence on 
suppliers as the most important disadvantage of outsourcing R&D. Zhao and Calantone 
(2003) think that it is crucial that core competencies stay in-house to decrease this 
disadvantage of dependence. 

Outsourcing can lead to a loss of long-run R&D capability because of two factors. First, the 
short-term profits from outsourcing may work as a substitute for innovation. As the firm gets 
a short-term economic boost from lower costs, the need for in-house R&D appears to 
decrease, which causes a long-term disadvantage (Teece, 1987). Second, R&D capability will 
be drained as the development work moves out from the local department. As a result, firms 
that outsource are likely to lose touch with new technological breakthroughs that offer 
opportunities for product and process innovations (Teece, 1987; Bounfour, 1999). In-house 
development increases the organization’s commitment to a specific type of technology, which 
may constrain flexibility and ability to identify new opportunities in the long run (Harrigan, 
1985; Leonard-Barton, 1992). 
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As suppliers gain knowledge of the product being developed, they may use that knowledge to 
begin developing the product on their own (Prahalad & Hamel, 1990) or for a competitor. 
Historically, many Asian firms have made their first appearance on the US market as 
suppliers to US manufacturers, and later released their own products as competitors. Their 
products have sometimes been cheaper (early Japanese cars), had higher quality (later 
Japanese cars) or been more innovative (Sony). In this way, Asian firms have taken over the 
leading role in different markets. 

There are also other risks associated with the outsourcing pattern. First, the cost savings 
associated with outsourcing may not be of the volume that was expected. Misjudgments of 
savings can be great (Bounfour, 1999), especially with respect to suppliers at a far distance or 
from different cultural areas. The costs associated with outsourcing can be significant (Zhao 
and Calantone, 2003; Calantone and Stanko, 2007). Examples of such costs are cost to control 
quality, costs to return goods, and goodwill costs when products reach the consumers before 
quality problems are discovered. The problem of monitoring performance is also detected as a 
important disadvantage by Piachaud (2002). 

The disadvantage of increased costs for monitoring is directly connected to the risk of low 
quality in the services supplied from the outside partner. Intent to save monitoring costs or 
unawareness of the monitoring problem can cause components or technologies that do not live 
up to the standards desired of the firm (Zhao and Calantone, 2003). 

Finally, outsourcing may also require a shift in allocation to those activities that remain in-
house. This reallocation of joint resources might take away financial performance from the 
remaining products or activities and make them vulnerable to subsequent outsourcing (Bettis 
et al., 1992), perhaps leading to an outsourcing spiral. Thus, those remaining activities that 
were performing satisfactorily before the outsourcing may be targets for future inefficient 
outsourcing. An additional danger connected with this factor is the difficulty of bringing back 
into the firm activities that may now add value because of market shifts (Dess et al., 1995). 

The above discussion of the advantages and disadvantages of outsourcing makes it obvious 
that reliance on outsourcing is not automatically a positive competitive strategy. On the 
contrary, continuously switching from one supplier to another may be expensive, especially 
when outsourcing competences that have taken long time periods to build. 

To summarize, some disadvantages distilled from literature include: 

Dependence on suppliers of NPD services 
A long-term drain of NPD capability  
Decreased in-house capacity of detecting new technologies 
Transaction costs (as monitoring quality) may increase as a hidden cost 
A reduced NPD department due to outsourcing brings higher overhead costs for the 
remaining activity 
Risk of leaking knowledge to competitors 
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2.3.3 A contextual approach to outsourcing NPD 
The pros and cons of outsourcing are also highly dependent on contextual factors. Harrigan 
(1985) found that it is essential for firms with a differentiation strategy to determine which 
activities enforce their differentiation (i.e. their core activities) and to maintain these in-house. 
Gilley and Rasheed (2000) found that outsourcing interacted both with firm strategy and with 
environmental dynamism to predict performance. Their findings suggest that the benefits of 
outsourcing may be more fully realized by firms pursuing cost leadership. Differentiators that 
outsource a higher level of their unique profile enhancing resources (Barney, 1991) will 
probably find that their control over these activities has been sacrificed. For cost leaders, the 
disadvantage of core outsourcing may be partially compensated by the improvement in their 
cost competitiveness that results from their actively seeking out the lowest-cost provider of 
each core activity (Gilley and Rasheed, 2000). 

Furthermore, firms operating in relatively stable environments may achieve increased 
performance through outsourcing. By relying on a partner for peripheral and core activities in 
a more dynamic environment, firms are able to take advantage of emerging technologies 
without investing too much (Quinn, 1992). Outsourcing firms may switch suppliers, to exploit 
any cost or quality improvements when new technologies emerge (Dess et al., 1995). 

In contrast, the performance effects of outsourcing may decline in a stable environment. Firms 
in a more stable environment may find it difficult to avoid the transfer of knowledge 
associated with outsourcing activities to external organizations. The competitive advantage of 
a firm is largely based on its capacity to obscure the link between its core resources and skills 
and its position in the industry (Dierickx & Cool, 1989). This may lead outsourcing firms to 
unintentionally reveal their source of competitive advantage to their suppliers. This is more 
devastating in a stable environment. 

In every outsourcing decision there are advantages and disadvantages. When outsourcing 
NPD, some examples from previous research have been presented. In the following section, 
some theoretical perspectives will be briefly presented. A more extensive theoretical 
discussion is presented in Papers 3 and 5. 

2.3.4 Previous comparable studies 
An early conceptual article about NPD outsourcing was focusing on the risk of knowledge 
drain (Bounfour, 1999). It is questioning the trend of outsourcing by pointing out that 
“intangibles” are not as appropriate to outsource as “tangibles”. The message is that tacit 
knowledge will be lost as NPD or IT is outsourced as opposed to production of artifacts. This 
theme was continued by Becker and Zirpoli (2003) in their case study of FIAT outsourcing 
their design activities. Both studies indicate an important problem and suggest a focus on 
knowledge assets management as important. 

Zhao and Calantone (2003) explore outsourcing of NPD in their mainly theoretical article. 
Using both transaction cost and resource based theory they try to explain the phenomenon. 
Their theoretical discussion is also followed by a case study of six firms (average 5000 
employees) indicating a trend towards more outsourcing of NPD activities. Their conclusion 
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is that the rationales of both theories can contribute to the field. The results of their case study 
focus on resource issues and a core competence discussion. A major conclusion is that 
outsourcing of NPD will allow for the in-house R&D department to take a more strategic 
position. Their study is significantly pro outsourcing of NPD, as risks are mentioned only 
shortly in the last paragraph. The risks presented are in line with the risks suggested by 
Bounfour (1999) and Becker and Zirpoli (2003). 

The study of Calantone and Stanko (2007) explore the drivers for outsourcing innovation. 
Innovation is not distinctly defined, but examples and discussion indicate that product 
innovation is intended. The assumption is strengthened as article is published in Journal of 
Product Innovation Management. Their hypothesis, based on transaction cost theory, is that 
in-house R&D, high profit margin, high sales efficiency and importance of learning effects 
will affect propensity to outsource innovation positively. High inventory turnover and extent 
the activity represents core competency will affect the propensity negatively. They find 
support for in-house R&D, profit margin and sales efficiency, but no support for the other 
factors.  
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2.4 Important factors for outsourcing NPD found in the studies  

The phenomenon of outsourcing has been studied from a number of theoretical perspectives. 
The most frequently referred theories are transaction cost theory (e.g. Hill, 1990; Zhao and 
Calantone, 2003; Love and Roper, 2005; Calantone and Stanko, 2007; MvIvor, 2009) and 
resource-based theory (e.g. Grant, 1997; Becker and Zirpoli, 2003; Zhao and Calantone, 2003; 
Espino-Rodriguez and Padron-Robaina, 2006; McIvor, 2009). Two other theory bases used 
are resource dependence theory (e.g. Lee and Kim, 1999) and knowledge-based theory (e.g. 
Grant, 1997; Nonaka et al., 2000; Tsai and Wang, 2009). The above references refer mostly to 
studies of outsourcing in general. The only theory-based articles specifically about 
outsourcing of NPD, to my knowledge, are Zhao and Calantone (2003) and Calantone and 
Stanko (2007). 

In Paper 3, these four perspectives were investigated specifically for the situation of 
outsourcing NPD. This discussion brings up a number of theoretical perspectives (see Figure 
2) which are further developed in Paper 3. 

 

Figure 2. Factors affecting outsourcing of NPD. Adopted from Paper 3. 

A number of factors important for successful outsourcing of NPD can be deduced from this 
model. For example, costs connected with outsourcing of NPD can be deduced from a 
transaction cost perspective. Examples of such costs include monitoring costs, legal costs for 
new contracts or costs for building trustful relations with new partner firms. 

From a resource-based perspective, acquiring and protecting crucial resources is the main 
factor for success. Examples of these resources are unique equipment or competence that is 
missing but needed in the firm. The resource dependence perspective also deals with 
resources, but focuses on the dependence on a certain supplier that can arise from the 
outsourcing of NPD activities. This perspective indicates that preferably peripheral activities 
should be outsourced, as the firm is not recommended to be dependent on external actors to 
supply the most critical resources.  
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The knowledge-based perspective has sprung from the resource-based perspective and 
focuses on acquiring, protecting and integrating knowledge. The aspects of diversity and 
strategic value of knowledge are similar to the factors discussed under resource-based 
perspective, but with the angle of considering knowledge as a special resource.  

Some factors can be deduced from more than one theoretical perspective. For example, the 
importance of a trustful or long-term relation can be supported from a resource dependence 
perspective as well as from a transaction cost perspective. Trust decreases the risk connected 
with being dependent on an external partner for crucial resources, and decreases transaction 
costs such as relation-building costs, monitoring costs and legal costs of new contracts. 

For the firms of the qualitative study (Paper 3), access to resources and knowledge is a more 
important factor than cost saving as the reason for outsourcing NPD. This is also supported in 
the quantitative studies (Paper 1 and Paper 5), where the best firms to a significantly higher 
extent pointed out a need for knowledge as the most important reason for outsourcing NPD, 
while the other firms significantly more often named lower price as an important factor for 
choosing their outsourcing partner.  

In the next part, five factors deduced from the results of the studies (Papers 1, 3, and 5) will 
be presented and discussed in relation to the theories.  

2.4.1 Costs
Costs refer to the cost of an external actor conducting the NPD activity or NPD process 
compared to the cost of in-house development, taking into consideration the possibly 
extended costs that a transfer of the activity will bring. It appears that cost is a factor of minor 
importance when it comes to outsourcing of NPD. 

In the qualitative study (Paper 3), costs are not among the most important factors when taking 
the input decision (make or buy). The only reference to cost is that a long relation is one of 
the four important factors for choice of outsourcing partner. Long relation is related to cost as 
it will decrease transaction costs, such as less effort needed for control, monitoring and legal 
documents. This is due to the trust and knowledge of working procedures that has been 
developed between partners. However, all the other cost-related factors are less prominent in 
Paper 3. For example, few signs of a focus on less complex or large-quantity activities are 
found.  

It could even be claimed that cost focus is correlated with “the rest” rather than the best of the 
firms, as cost is significantly correlated with the rest as a reason for outsourcing NPD (Table 
III, Paper 5). This shows that among the firms with a focus on innovation and NPD, cost is 
not a major factor for the make-or-buy decision. This is also supported by the results from the 
group who do not outsource NPD. Cost factors as a motivation not to outsource are 
significantly correlated with the rest of the firms, while the best firms have strategic reasons 
and knowledge drain as their most important factors reasons not to outsource NPD (Table IV, 
Paper 5). 
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To summarize results from Papers 3 and 5, cost is not the most important factor when 
deciding on outsourcing of NPD.  

2.4.2 Resources
Resources refer to the ability to acquire the resources needed by using outsourcing. According 
to resource-based theory the firm with high ability to acquire the right resources will have an 
advantage. According to resource dependence theory it is preferable to outsource activities 
that do not create a dependence on an external actor. These will be activities that are not core 
to the firm. 

The results emphasize that the need for resources is the most important factor for deciding to 
use outsourcing of NPD (Paper 3). Further, it is shown in Paper 3 that resources with low 
strategic importance are preferably outsourced. This means that the core competence 
discussion in theory is also present in the cases of Paper 3. Results from this study also 
indicate that firms prefer to outsource activities that they are competent enough to conduct in-
house but for which they currently lack resources. This refers to insufficient number of staff 
or to staff being busy on other projects, or to lack of capacity in, for example, prototype 
workshops. 

Summarizing the results, it seems that the lack of resources is an important factor for making 
a buy decision, and that non-core activities are preferably outsourced. The results also indicate 
that it is not the need for new kinds of resources that predominates, but the need for more 
resources. 

2.4.3 Trust
Trust refers to the ability to find long-term or trustful relations with outsourcing partners. This 
factor is deduced from several theoretical perspectives. According to transaction cost theory, 
trust will be positive and reduce transaction costs; and according to resource dependence 
theory, trust will decrease the risk of sharing important resources. 

The results regarding trust are ambiguous. Evidence for trust being an important factor is 
present. For example, personal relations are the third most important factor in the total sample 
when choosing an outsourcing partner (Paper 5). This result from the quantitative study is 
supported by results from the qualitative study (Paper 3), where extended inter-linkage 
between firms is one of the four important factors while choosing outsourcing partner (Paper 
3). Long relation decreasing transaction costs is also one of the four most important factors 
for choice of outsourcing partner (Paper 3). These results indicate that personal relations as 
well as long-term organizational relations are important factors. 

However, the quantitative study (Paper 5) indicates that some other aspects of trust are not 
among the most important. Long time of collaboration, same culture, and same language are 
all significantly correlated with “the rest” (Table VI, Paper 5). One explanation to this 
contradictory result can be a bias in paper 3 as all the case firms already have long-term 
relations with international partners. Therefore trust is a minor is a minor problem and a 
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capability to deal with cultural issues is already developed. The question of experience in 
working with new partners on a far distance is not measured in the questionnaire. 

To summarize, it seems that trust is a factor to respect when the outsourcing decisions are 
made. But apparently some firms in the studies are familiar with languages and willing to act 
in a global context, rather than limit themselves with linguistic and cultural aspects. 

2.4.4 Knowledge  
Knowledge refers to the ability to acquire the knowledge needed by using outsourcing. 
Knowledge is a resource and resource-based theory is valid also for knowledge. According to 
resource-based theory a firm with high ability to acquire the right knowledge will have an 
advantage, and according to resource dependence theory it is preferable to outsource activities 
that are not based on core knowledge. 

This argumentation is supported in Paper 5, as the two knowledge factors are significantly 
correlated with the best firms (Table VI, Paper 5). The highest significance is found for the 
factor “enough knowledge to solve the problem” when choosing an outsourcing partner, but 
“world class technology knowledge” is also significantly correlated with “the best”. These 
results are in line with the previous results regarding resources. 

Further, knowledge is the main factor when deciding to outsource NPD. This is valid 
regardless of whether the decision is to go along with outsourcing or to conduct the activity 
in-house. When deciding to outsource NPD, need for “knowledge that does not exist within 
the firm” is significantly correlated with “the best” (Table III, Paper 5), and among those 
firms not outsourcing NPD, risk of “knowledge being drained from the firm” is significantly 
correlated with “the best” (Table IV, Paper 5).  

As a summary, all results support the argumentation that knowledge (in terms of the need for 
it or risk of draining it) is in focus when decisions are made about outsourcing of NPD and 
when choosing a partner for NPD outsourcing. 

2.4.5 Knowledge integration  
Knowledge integration refers to the ability to integrate knowledge gained in outsourcing NPD 
into the firm. The concept of knowledge integration is related to the extension of resource-
based theory.  

The importance of knowledge integration is evident in Paper 5, as “having meetings to 
integrate results and technological knowledge” is significantly correlated (on the .05 level) 
with the best and “having meetings to integrate experiences and knowledge” is significantly 
correlated (on the .01 level) with the best (Table VII, Paper 5). These findings are applicable 
for the throughput and output steps of outsourcing NPD. The results show that knowledge-
integration ability is an important factor to distinguish between the best and the rest regarding 
outsourcing of NPD. The stronger significance for integration of experiences and knowledge 
is also interesting as it indicates that integration of how to do things is more important. 
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2.5 Summary of results from phase 1 

To summarize the discussion in chapter 4 and to answer RQ1, the following factors could be 
suggested to be important for successful outsourcing of NPD: 

Knowledge integration (the ability to integrate knowledge gained in outsourcing NPD 
into the firm) 
Knowledge (the ability to acquire the knowledge needed) 
Resources (the ability to acquire the resources needed by using outsourcing) 

 
Knowledge and resources are factors mainly included in the input (decision to outsource, 
choice of partner and choice of which activities to outsource. The results point in a direction 
where cost is a less important factor. In the throughput and output steps, knowledge 
integration is highly correlated with the best firms as an important factor for the process of 
outsourcing NPD. 

Many studies have pointed out the importance of knowledge management in product 
development (e.g. Nonaka and Takeuchi, 1995; Gloet and Terziovski, 2004; Darroch, 2005; 
McGregor et al., 2006) in more general terms, but the results of our studies also support the 
view that integration of knowledge is a particularly important factor when outsourcing NPD.  
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In this chapter the process leading from the results from phase 1 to the area of 
interest for phase 2 will be further developed. 

Linking phase 1 and phase 2 
After the first phase where a number of factors affecting outsourcing of NPD were identified, 
the research path could take two directions. Either we could continue along the wide road 
investigating a broad number of factors or taking the narrow road and focus on one 
(preferably the most important) factor.  

After some consideration and study of previous research the choice of the narrow path was 
made. This lead to the direction of a searching a deeper understanding for the effects of 
knowledge integration, as knowledge integration was identified as the most prominent factor 
in the first phase. One motivation for this choice is that most previous research have taken a 
cost or resource perspective (e.g. Howells, 1999; Zhao and Calantone, 2003; McIvor and 
Humphreys, 2004). Still some conceptual studies (e.g. Bounfour, 1999) and single case 
studies (e.g. Becker and Zirpoli, 2003) have pointed out knowledge drain as a major risk 
when outsourcing NPD. On the other hand Quinn (2000) held access to external knowledge as 
one of the major gains from NPD outsourcing. Whether protecting existing knowledge or 
making maximum gain from access to external knowledge, integration of knowledge is a key 
driver. 

Therefore the decision was taken to continue along a path to investigate the effects of 
knowledge integration when outsourcing NPD. This is also in line with suggestions from 
Calantone and Stanko (2007). They suggest that future research should focus on a project and 
product program level, deal with longitudinal data and contribute to our understanding of 
knowledge use/need as opposed to costs.  

In the next chapter the second phase will be introduced, methods used presented, some 
theoretical considerations reviewed and the results from papers 4 and 6 presented. 
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In this chapter previous research on knowledge integration (especially in the 
context of NPD) will be presented. Different concepts of knowledge in the context 
of Technology Management and Innovation Management will be reviewed and the 
foundation for the studies in appended papers 4 and 6 will be discussed. Second, 
some methodological issues connected to the papers from which results are used 
will be presented. After that the results from the studies will be presented in short. 

Second phase: How important is knowledge integration 
for innovation performance when outsourcing NPD? 

4.1 Introduction to the second phase 

Knowledge integration refers to the process of acquiring, sharing, and making use of 
knowledge by incorporating new knowledge into an existing knowledge base (Wijnhoven, 
1999). Because knowledge possessed by collaborating firms is often complementary, it is 
important to combine it with previous knowledge in the firm.  

A knowledge-based perspective of the firm proposes that the performance of an organization 
depends on its creation, management and use of knowledge from within and outside of its 
boundaries (e.g. Nonaka and Takeuchi, 1995; Grant, 1996; Spender, 1996). Grounded in the 
resource-based view of the firm (e.g. Barney, 1991), this perspective assumes that knowledge 
is a central resource, and that storage and flow of knowledge provide unique resources for 
competitive advantages of the organization. While Nonaka and Takeuchi (1995) focus on the 
creation of knowledge, others emphasize the use of knowledge (e.g. Carlile, 2002; Alavi and 
Tiwana, 2002). The latter stream focuses on how organizations incorporate dispersed, 
specialized knowledge into activities through the process of knowledge integration (e.g. Grant 
and Baden-Fuller, 1995; Grant, 1996; Spender, 1996).  

4.1.1 Knowledge integration in NPD 
As concluded in the first phase, knowledge integration mainly in the throughput and output 
steps is an important factor for gaining advantage from outsourcing of NPD. There is a direct 
possibility to use, for example, knowledge about new technologies, new categories of users, 
or knowledge about standards. There is also an indirect effect focusing on the possibility to 
increase the knowledge base of the firm that can lead to new fields of knowledge possible to 
use for future projects (e.g. Huang and Newell, 2003). In this chapter the concept of 
knowledge integration will be investigated and the approach for the second phase of the thesis 
will be developed. 

Knowledge is defined by Alavi and Leidner (2001) as a justified belief that increases an 
individual’s capacity to take effective action. This is one of many definitions as mentioned 
before. Information is a concept closely connected to knowledge. Information and knowledge 
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are related, but the information per se contains no knowledge. Alavi and Leidner assert that 
“information is converted to knowledge once it is processed in the mind of individuals and 
knowledge becomes information once it is articulated” (2001, p. 109). Therefore information 
and knowledge are both interesting to integrate, as the conversion between information and 
knowledge can happen anywhere along the timeline. To isolate knowledge would exclude a 
large part of the knowledge integration possibilities. 

Starting in the firm’s internal organization, integration between departments (especially 
between R&D and marketing) and the effects on NPD performance constitute a field of 
extensive research (e.g. Gupta et al., 1988; Souder, 1988; Griffin and Hauser, 1996; Rui et al, 
2008). Sherman et al. (2005) focused on internal knowledge integration, and specifically the 
integration between R&D and marketing. By studying 466 NPD projects in different 
industries they showed the importance of knowledge-integrating processes capturing 
knowledge from previous projects (post-project evaluation) to get an increased effect of the 
integration between R&D and marketing departments on NPD proficiency. Their measure 
includes both special knowledge (market and technological) and know-how about the NPD 
process itself.  

Moving outside the firm, Patnayakuni et al. (2007) studied knowledge integration over 
knowledge boundaries. Knowledge boundaries are discussed as boundaries between specialist 
fields of knowledge, which include stakeholders involved in NPD (Information system 
products) projects. They found, in line with Carlile (2002), that so-called boundary objects3 
were important as integrating devices4 when integrating knowledge and increasing NPD 
performance. Knowledge integration is operationalized as objectification of knowledge, and 
refers to a codification of knowledge as a document or an artifact that can be discussed or 
interpreted by the stakeholders. Similar results were found by D’Adderio (2001) in a study of 
software tools as rapid prototyping and its effect on knowledge integration between functions 
and organizations. The study specifically stresses the importance of routines to support two-
directional translation flows between ‘local’ (function-based) and ‘global’ (computer-
embedded) knowledge. This means routines to increase the objectification of knowledge and 
the translation of the objectified knowledge with interpretation and analysis of the object.  

Formal interventions that focus on the improvement of the group process are a potential way 
to achieve superior knowledge integration (Okhuysen and Eisenhardt, 2002). Each person 
with a high workload will try to be effective by focusing on his urgent tasks. Effects of formal 
structures stimulate interaction between individuals and can result in an improved knowledge 
integration process (Yang, 2005). The articles of (Okhuysen and Eisenhardt, 2002) and 
(Yang, 2005) emphasize how individually held knowledge can be integrated into a collective 
knowledge set that promotes higher product performance. Their conclusions are in line with 

                                                 
3  The concept of “boundary objects” was originally developed by Star (1989). 

4  The concept of “integrating devices” was originally introduced by Lawrence and Lorsch (1969). 
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D’Adderio (2001) and suggest that formal structures will stimulate a higher degree of 
knowledge-integrating activities. 

But there are other aspects than structure involved in increased knowledge integration. In an 
early study of organizational learning in NPD projects by Adams et al. (1998), the focus was 
on the use of market knowledge in NPD projects. They found three persistent behavioral 
patterns: (i) avoiding ambiguity, (ii) compartmental thinking and (iii) inertia as barriers for 
knowledge integration. The avoidance of ambiguity referred to the isolation of marketing 
information within the R&D department in order to obtain more stable conditions for the 
development process. Dissemination of market information was hindered by compartmental 
thinking where the R&D department set its own goals, and inertia referred to the lack of 
knowledge about how the market information should be used. Their results show the 
importance of an integrative mind-set in the organization. Structures and tools are not enough 
to fully develop knowledge integration  a culture for integration is also needed. This also 
stresses the importance of basic understanding of the context so as to be able to integrate new 
knowledge. 

Finally, the recommendation for structures and mind-set can also be complemented with a 
third perspective. Subramaniam (2006) studied how knowledge integration should be 
accomplished to support successful product introduction in the context of developing 
transnational products, with a sample of MNCs. The findings revealed that knowledge 
integration in MNCs becomes effective only through cross-national collaboration, as opposed 
to integration through on-site cross-national teams or cross-national digital communication, 
and it is emphasized that knowledge transfer does not necessarily lead to knowledge 
integration (combination and use of knowledge). Cross-national collaboration refers to a more 
holistic approach to overseas partners as collaborating actively on topics of strategy, product 
programs, and market launch. Knowledge transferred by phone or with up-date meetings 
between team members did not cause full knowledge integration. This indicates that the 
choice of technology/method for work processes could highly affect knowledge integration in 
NPD. 

4.1.2 Knowledge integration when outsourcing NPD – State of the art 
The specific topic of knowledge integration when outsourcing NPD has not been properly 
addressed in previous research. However, there are two categories of studies published 
regarding (a) other knowledge aspects when outsourcing NPD or (b) knowledge integration in 
a more specific context when outsourcing of NPD is a consequence of outsourcing 
production. In the following section, some of the more influential studies will be reviewed 
and presented, and also related to the more specific aspects included when outsourcing NPD. 

In the first category, Zhao and Calantone (2003) pointed out four risks with outsourcing of 
NPD. One has a knowledge base, namely the risk of losing core competence. This is a very 
often discussed problem in general outsourcing literature, which is applicable also in this 
context. It is an aspect very closely related to knowledge hollowing-out, which is discussed by 
Bounfour (1999) and Becker and Zirpoli (2003). Bounfour (1999) states that a risk also calls 
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for a potential cost, and focuses his discussion on the problems of outsourcing critical implicit 
knowledge (tacit core competence). Therefore it is important to build processes to support 
integration of tacit knowledge.  

Basically the two discussions about losing core competence and knowledge hollowing-out 
both support the focus on knowledge integration of knowledge achieved in projects including 
outsourcing of NPD activities. Or as Munsch (2004, p. 27) stated: “When your core 
competency is dependent on people who are not your employees, the culture must support 
partnerships from which both sides benefit.” 

Quinn (2000) concludes that improved knowledge of the outsourcing process can lead to 
faster and cheaper development of new products. This type of process-oriented core 
competence can be the basis of future competitive advantage according to Quinn, and 
indicates that not only the knowledge about a specific area of research is important  also the 
knowledge about how to collaborate is an essential ability. 

Wognum et al. (2002), Zirpoli and Caputo (2002) and Corswant and Fredriksson (2002) 
contribute to a specific stream of NPD outsourcing literature taking its starting point in 
outsourcing of production. Firms already outsourcing production are likely also to start 
outsourcing NPD to the firms producing their products. This typically occurs in the 
automotive industry, but also in other industries with complex end products and components 
of high knowledge value, such as the aerospace industry. If total areas of key knowledge are 
kept with the suppliers, it is still important to integrate enough knowledge to be able to 
evaluate the supplier’s contribution and purchase new NPD projects. 

This brief review shows the limited number of studies that exist in the outsourcing of NPD. It 
also shows the need for more studies that focus on knowledge aspects, since most studies 
have done so far has focused on economic issues and resource issues, primarily in the input 
step. The knowledge drain aspect has been pointed out as a risk, and therefore the question of 
importance of knowledge integration is relevant. It is also relevant to study more in detail how 
knowledge integration can be made more efficiently during the throughput and output steps. 

4.1.3 Purpose and research questions of phase 2 
When discussing the results from papers 3 and 5, knowledge integration was identified as the 
chief factor for gaining good results in outsourcing of NPD. Therefore the purpose of the 
research process was extended to gaining a deeper understanding of the role of knowledge 
integration when outsourcing NPD in medium-sized firms. Knowledge integration referring to 
the process of acquiring, sharing, and making use of knowledge from the outsourcing projects 
by combining it with previous knowledge in order to create new value in the firm is indicated 
to be of importance for NPD performance. 

Calantone and Stanko (2007) suggested that future research should focus on a project and 
product program level, deal with longitudinal data and contribute to our understanding of 
knowledge use/need as opposed to costs. This recommendation was taken into account 
considering the results from the first phase when entering the second phase of the thesis work. 
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The work in the second phase of this thesis will incorporate these three suggestions and study 
knowledge integration at a product program level, partly using a longitudinal case approach. 

The following question will be investigated (RQ2): 

- How can effective knowledge integration be achieved when outsourcing NPD?  

To understand knowledge integration when outsourcing NPD, a set of categories for 
knowledge (thematic, process and general knowledge) was developed in paper 4. The 
categories were used in a longitudinal case study (paper 4) and a quantitative study (paper 6) 
to explore: 

1) knowledge integration efficiency (paper 4) and  

2) effects of knowledge integration on innovation performance (paper 6). 
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4.2 Methods applied in phase 2 

This chapter will present some reflections on the methods used in the second phase. First 
some ideas are advanced about the qualitative studies, followed by two specific aspects of the 
quantitative study in paper 6. 

4.2.1 The qualitative studies 
The study in paper 4 explores how the level of involvement affects knowledge integration 
efficiency. The phenomenon in focus dictates to some extent the terms of its own dissection 
and exploration. Case studies can offer what Pettigrew (1990) describes as a holistic and 
multifaceted approach to an organizational phenomenon. A case study is a history of a past or 
current phenomenon, drawn from multiple sources of evidence (Schwab, 2005). It can include 
data from direct observation and systematic interviewing, as well as material from public and 
private archives. Indeed, any fact relevant to the set of events describing the phenomenon is a 
potential source in a case study, since context is important (Stone, 1978). 

Case studies comprise a single unit analysis based upon depth that is both holistic and 
thorough (Ball, 1996, pp. 75-76), which retains the meaningful characteristics of realistic 
events. Thus a case study is an empirical inquiry that, firstly, investigates a current 
phenomenon within its real-life context  especially when, secondly, the boundaries between 
phenomenon and context are not clearly evident (Yin, 1984, p. 13). Miles and Huberman 
(1994) pick up Yin’s second point, seeing as the critical issue the struggle to define case study 
boundaries. They employ a simple definition, saying that “we can define a case as a 
phenomenon of some sort occurring in a bounded context” (Miles and Huberman, 1994, p. 
25). 

They speak in terms of a focus of the study surrounded by an indeterminate edge of the case 
marking the boundary of what will not be studied. At the same time, case studies are 
opportunistic (Peshkin, 1993) and permit the investigation to pursue new directions as the 
need arises, thus re-drawing boundaries. In the studies a case is a product development 
program in a firm, including its internal staff, its partners and its documented processes. A 
case consists of many product development projects and data are collected on the project level 
and congregated and analysed on a program level. The cases in papers 3 and 4 are also 
therefore presented at a program level based on data from product development projects. 

A single case study is subject to limits in generalizability and might entail several potential 
biases, such as bad assessment of representativeness by a single event (Tversky and 
Kahneman, 1986), exaggerating the emergence of a source because of its availability 
(Jaikumar and Bohn, 1986). Multiple cases increase external validity and help protect against 
observer biases. Yin (1984) argues that the foundation for a multiple-case study approach is 
no different from that guiding multiple experiments in science, and that each case should be 
selected so that it "either (a) predicts similar results (a literal replication), or (b) produces 
contrary results but for predictable reasons (a theoretical replication)" (Yin, 1984, pp. 48-49). 
Although not homogeneous in terms of industry, the case firms are chosen to bring 
opportunities to compare between cases. All firms are manufacturers, meaning that they have 
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their own production of most of the product offered to the customers. All firms also have in-
house new product development, meaning that they have a new product development 
department assigned with the main responsibility for development of new products. However, 
all firms are also integrating functions outside the NPD department in the process, such as 
marketing and production. All firms are also medium-sized according to the size boundaries 
previously discussed. This is partly an effect of the sample choice for the quantitative studies, 
but also a choice based on the improved possibility to get an in-depth picture of the full NPD 
activity of the firm. In paper 3 six firms provided empirical data and in paper 4 three firms. 
The three firms in paper 4 are also included in the six firms of paper 3.  

However, all the firms were followed for longer periods than the actual studies. Cases of 
retrospective type entail a significant limitation, as it is difficult to determine cause and effect 
from reconstructed events. Furthermore, although studies have shown that the respondents in 
organizational processes normally do not forget key events as readily as one might suppose 
(Huber, 1985), the respondents in a retrospective study may not have understood the 
importance of an event when it occurred and therefore may not remember it afterwards. Thus, 
whereas multiple studies increase the external validity (generalizability) of a case study, a 
longitudinal, real-time study can increase internal validity, increasing the possibility to track 
cause and effect. For this reason, the case studies of papers 3 and 4 are based on firms with a 
long-term relation with the researcher. The longitudinal contacts of general nature were 
complemented with interviews and study of documents on the specific matter of the two 
studies respectively. This created an open climate for exchange of information where official 
answers in interviews could also be triangulated with unofficial conversations in the coffee 
room. The more informal meetings in larger groups brought up to light examples (“stories”) 
and more detailed information that could balance the more official answers given in 
interviews. 

Measures of quality 

Sandelowski (1993) argued that issues of validity in qualitative studies should be linked not to 
“truth” or “value” as in quantitative research, but rather to “trustworthiness”, which is a 
matter of persuasion. Here the researcher should have made his/her methods and activities 
visible and, therefore, auditable. Sandelowski (1993) referred to the process of auditability as 
“leaving a decision trail”, to allow the reader to track and have an opinion on the research 
process. This is an essential shift in the responsibility for assessing the quality from the 
producer (writer) to the consumer (reader) of the research. A study is trustworthy only if the 
readers of the article believe it to be so. Three commonly discussed dimensions are reliability, 
internal validity and external validity. 

Reliability

Reliability is concerned with the question of the extent to which one’s findings will be found 
again (Merriam, 1995). In qualitative research this is hard to achieve as human affairs are 
always a matter of interpretations. Instead of reliability the concept of consistency is 
introduced by Lincoln and Guba (1985, p. 288). The real question for the researcher will then 
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be whether the results of the study are consistent with the data collected. In the studies 
presented in the thesis, reliability was strengthened by use of multiple data sources or 
triangulation. In addition to the interviews with respondents, answers were sought from 
multiple data sources which could lead to more reliable results (Voss et al., 2002). Examples 
of such sources are quality handbooks and similar documents, protocols from meetings and 
informal group conversations. For example the description from a respondent of how post-
project evaluation meetings were conducted was compared with the agenda and protocol from 
such meetings. 

Another example from paper 3 is when each respondent generated a protocol from the 
interview. These protocols formed the basis for the analysis. Each protocol was sent for 
feedback from the respondents. The results from the analysis were later discussed under more 
informal conditions in the coffee room. In paper 4 some interviews were taped, but more 
material was collected as protocols and informal conversations. In these conversations not 
only the respondent participated, but also some staff that had been in the project. Reliability 
was also granted by presenting the results to a mixed group of participants in a more formal 
seminar. 

Internal validity 

Internal validity asks the question how congruent one’s findings are with reality (Merriam, 
1995). Internal validity of the findings was assessed from four perspectives. First, 
triangulation of data sources and data collection techniques was used to improve the internal 
validity of the findings within each case (firm) (Voss et al., 2002). The studies mixed 
interviewing, document analysis and informal conversations. By combining different data 
collection techniques, it was possible to cross-check findings in each individual case. 

Secondly, to increase the internal validity of the findings, a large number of informants were 
selected. In each case, the respondents were selected together with key informants who knew 
the employees of the organization (Lincoln and Guba, 1985). These key informants helped 
identify persons that had recently worked in product development projects. But the long-term 
collaboration also gave access to unofficial discussions with persons not selected by key 
informants. Most of the respondents were product managers, project managers and in 
marketing, but also higher levels in the hierarchy gave interviews. 

Thirdly, the study was carried out in each case firm over a long period, between 1 and 2 years, 
which further improved the internal validity of the findings (Leonard-Barton, 1990). The 
long-term view made it possible to verify observations made in the beginning of the period 
and to discover new issues. 

Fourth, cross-unit analysis was used as a means to increase the internal validity of the findings 
from the case study (Voss et al., 2002). Cross-case analysis was operationalized by comparing 
projects within the cases. By moving down from firm level to project level, some 
generalizations from many projects can increase internal validity on the firm level.  
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External validity 

External validity refers to whether findings can be generalized beyond the immediate case 
study (Yin, 1984). Examples of external generalization are to other populations (size, 
industry), other times (such as an economic situation), or other conditions (emerging/mature 
market). By identifying moderator variables and keeping these as similar as possible, a 
generalization can be achieved within the context. An extended generalization can also be 
achieved by the researcher’s knowledge of and reflection upon moderator variables (Schwab, 
2005). The moderator variables were kept similar by using case firms from manufacturing 
industry. This means that external validity in a reasonable range could be achieved within this 
context. 

4.2.2 Perceptual and objective performance measures in surveys 
In paper 6 an electronic survey is used. The questions are perceptual and answered on a five-
item Likert scale. Perceptual performance measures are used extensively by managers and in 
academic research, and the question of their validity is a sensitive one. Objective data (e.g. 
data collected from internal accounting records or external reports) include figures and quotes 
that are in accordance with standard procedures. Perceptual data (e.g. self-assessment from 
managers or external assessments from experts) could include a bias such as overestimating 
the performance of one’s own firm.  

There are obvious arguments for the use of objective data in regard to validity, but there are 
also strong arguments in favour of perceptual measures, at least in certain circumstances. For 
instance, subjective ratings of performance may cover important dimensions that may not be 
reflected in commonly used objective measures of performance (Anderson, 1990; Jaworski 
and Kohli, 1993; Kumar et al., 1993). Further, objective measures are simply not available in 
many instances, because managers are not willing to share them, or they are difficult to 
compare e.g. in international contexts (Deshpandé and Farley, 2003; Farley, 2003). Another 
issue is that, at least for some constructs, perception is in fact the reality. For example, no 
matter what any objective measure might say, whether a customer trusts a supplier or not is 
always a matter of the customer’s perception.  

Research has shown that perceptual measures correlate strongly with more objective 
measures. For example, Venkatraman and Ramanujam (1987) drew the conclusion that 
“perceptual data from senior managers…can be employed as acceptable operationalizations of 
business economic performance” (Venkatraman and Ramanujam, 1987, p. 118). Their 
conclusion is based on the results from a sample of 86 senior executives asked to rate their 
firm’s performance relative to that of major competitors, using a number of criteria including 
sales growth, net income growth and ROI, and comparing their answers with objective 
secondary performance statistics from Standard & Poor’s database.  

Zahra and Covin (1993) tested whether the perception of the CEO regarding strategy and 
technology measures corresponded with the perception of a senior management group, by 
using a sample of 31 CEOs. They found no significant difference between the two groups, 
which supported the proposition that the assessment of a top manager represents the view of 
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the top management team. Other studies claim that perceptual measures are highly correlated 
with objective measures in the specific field of innovation performance, and also that they 
have the advantage of facilitating comparisons among firms in different industries (Ancona 
and Caldwell, 1992; Zahra, 1993; Tomaskovic-Devey et al., 1994).  

When using perceptual measures it is important to (i) solicit data from the most experienced 
and knowledgeable person (Zahra and Covin, 1993), (ii) use items focusing on practice, and 
iii) use more than three items to measure different aspects of the variable to allow for 
confirmatory factor analysis. 

4.2.3 Risk of common method bias 
When data for independent and dependent variables are collected at the same time it could be 
argued that they are not combined with an effect. In a perfect study there would be a time 
span between the measurement of independent variable and the measurement of the effect (the 
dependent variable). This phenomenon is an example of common method bias. 

Common method bias is considered a significant measurement artifact that occurs when 
relations are explored among constructs measured by only one method (Spector, 1987) or by 
the same method but only at one point in time as in paper 6. Common method bias relates to 
common method variance, which refers to the false covariance shared among variables by the 
common method used in data collection (Buckley et al., 1990). If a model includes 
independent variables hypothesized to have effect on a dependent variable and all variables 
are measured without a time span, it can be suggested that the correlation is not an effect of 
the independent variables. Data collected in these ways are likely to share part of the variance 
that the items have in common with each other due to the data collection method, rather than 
to (i) the hypothesized relationships between the measurement items and their respective 
latent variables or (ii) the hypothesized relationships among the latent variables.  

This is particularly problematic when the data are obtained from only one source. Such 
common source bias is often a problem when perceptual questionnaires are used exclusively 
(Campbell and Fiske, 1959). Controversy exists as to the real impact of common source and 
method biases. For example, Wagner and Crampton (1993) found in a meta-analysis “that 
percept-percept inflation did not have the broad and comprehensive effects envisioned by 
critics”. Still, common method bias can be avoided by gathering data for the independent 
variables and dependent variables from different methods, or, if a single method is used, by 
testing it through statistical procedures (Crampton and Wagner, 1994). 

One recommended method to check for common method bias is Harman’s one-factor test 
(Harman, 1967). With Harman’s one-factor test all variables under examination are entered in 
an exploratory principal-components factor analysis. It is assumed that if only one factor 
emerges from the un-rotated factor solution, it is reasonably likely that common method bias 
may be the primary source of systematic variance observed within a data set (Malhotra et al., 
2006). Conversely, the greater the number of dimensions extracted, the less likely it is that 
common method bias is the source of systematic variance within a data set (Podsakoff & 
Organ, 1986).  
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In paper 6, since all data were perceptual and collected from a single source at the same time, 
we realized that common method bias might be a threat to the validity of our research. To test 
for possible common method bias, we used Harman’s one-factor test on the questionnaire 
measurement items (Podsakoff and Organ, 1986). The resulting un-rotated factor solution 
yielded eight factors with eigenvalues greater than 1.0. The first factor accounted for 29.4% of 
the variance and the eight factors together accounted for 71.0% of the variance. Therefore, we 
conclude that common method bias is not likely to have a significant impact on this study. 
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4.3 Knowledge Integration (KI) and reflection around concepts similar to KI

It is an understatement to claim that knowledge is a complex concept. I will introduce this part 
by giving a short view of the development of the field, without any claim of being exhaustive.  

The economist Alfred Marshall observed already in 1890 that “knowledge is the most 
powerful engine of production” (Marshall, 1965). But Marshall had a very positivistic view of 
knowledge, and referred to an objective and fixed asset to be used by the organization. Later 
works by Michael Polanyi (1966) defined the powerful concept of tacit (subjective) 
knowledge held by individuals that evolves through personal experience, with the 
organization as a repository of knowledge and its structures as a tool for maximizing its use. 
The objective view remained a dominant perspective, and was reinforced by Herbert Simon 
(1973). His principle of bounded rationality described a cognitive limitation of the ability of 
individuals to process information, which means that organizations need to construct 
hierarchies and decision-support to avoid information overflow. The concepts of objective 
and subjective knowledge were merged in the more modern view of Nonaka and Takeushi 
(1995) with their widely accepted treatment of knowledge creation and learning in 
organizations, considering knowledge to be both tacit and explicit. In their models subjective 
beliefs and objective information are essential components of knowledge which complement 
each other in a cycle of knowledge creation. Similarly in Grant’s (1996) perspective of 
knowledge integration, knowledge is described as including information, technology, know-
how and skills. He refers to information as the codified part of knowledge captured in 
documents or electronic formats. Know-how is referred to as tacit or subjective knowledge of 
individuals gained through experience, while skills refer to innate personal knowledge gained 
through practice. 

From this short historical review it is suggested that the inclusive knowledge definition is 
more useful in the perspective of knowledge integration, as it does not exclude objective parts 
from the integration process. This is in contrast to a more narrow perspective that would 
exclude information from the concept. 

An increasing amount has been written in a variety of subject areas about knowledge and 
knowledge management. However, definitions of terms and concepts are many and varied. 
Frameworks, models and theories are being developed and are struggling to gain acceptance. 
“There is no shortage of definitions of knowledge management,” stated Liebowitz (1999), 
which is a verdict still valid in 2009. 

Knowledge Management is regarded by many researchers as an umbrella concept that 
includes many terms and more narrowly defined concepts. For example, Gloet and Terziovski 
(2004) defined knowledge management as a term embracing a wide variety of interdependent 
and interlocking functions consisting of: knowledge creation, knowledge valuation and 
metrics, knowledge mapping and indexing, knowledge transport, storage and distribution, and 
knowledge sharing.  
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“Knowledge management is a comprehensive process of knowledge creation, knowledge 
validation, knowledge presentation, knowledge distribution, and knowledge application,” 
stated Bhatt (2001) as a frequently quoted definition. This definition is similar to Darroch’s 
(2003; 2005) perspective of knowledge management to include acquisition of, dissemination 
of and responsiveness to knowledge. Even if both Bhatt (2001) and Daroch (2005) have a 
similar perspective, they choose to use terms that differ in both number and kind. In any case, 
the view of knowledge management as a number of phases is common and represents one 
type of definition.  

The other type of definition is broader and focuses on a specific perspective. For example, 
Nelson and Winter (1982) consider knowledge management as a coordinating mechanism that 
enables resources to be converted into capabilities. This definition is still useful as a 
foundation for more detailed definitions. The coordinating mechanism of Nelson and Winter 
(1982) may, for instance, be an IT application (e.g. Gloet and Terziovski, 2004; Lin, 2007) or 
company/network culture (e.g. Scarbrough, 2003; Du Plessis, 2007). We will return to these 
mechanisms later in the chapter. 

Knowledge is viewed from several perspectives by Alavi and Leidner (2001) in their seminal 
work. These perspectives are: (1) a state of mind, (2) an object, (3) a process, (4) a condition 
of having access to information, or (5) a capability. In Table 3 below, adopted from their 
article, the perspectives are briefly presented and described. 

Perspectives Implications for Knowledge 
Management (KM) 

Implications for Knowledge Integration (KI) 

State of mind: 
 
Knowledge is the state of 
knowing & understanding 

KM involves enhancing the 
individual’s learning and 
understanding through 
provision of information. 

KI focus is on the culture of expanding 
individual knowledge by acquiring and 
combining with previous knowledge to use 
when needed in the organization. 

Object: 
 
Knowledge is an object to 
be stored and manipulated 

Key KM issue is building and 
managing knowledge stocks. 

KI is the building of a knowledge stock that 
increases with the knowledge stock acquired 
externally but also with the new stock of value 
from combined knowledge. 

Process: 
 
Knowledge is a process of 
applying expertise 

KM focus is on knowledge 
flows and the process of 
creation, sharing, and 
distributing knowledge. 

KI focus is on knowledge flows  the process of 
acquiring, disseminating, and using new 
knowledge and the knowledge combined 
between new and previous knowledge. 

Access of information: 
 
Knowledge is a condition 
of access to information 

KM focus is on organized 
access to and retrieval of 
content. 

KI is divided in an external and an internal 
focus. External focus is access to relevant 
external knowledge and internal focus is 
organizing the access of knowledge to support 
dissemination of knowledge. 

Capability: 
 
Knowledge is the potential 
to influence action 

KM is about building core 
competences and 
understanding strategic know-
how. 

KI is about building the competence of the 
organization to select relevant knowledge to 
integrate and build knowledge in strategic areas. 

Table 3. Knowledge perspectives and their implications
(Adopted from Alavi & Leidner, 2001 and extended with KI) 

These different views of knowledge lead to different perceptions of knowledge integration. If 
knowledge is viewed as an object, or is equated with information access, then knowledge 
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management should focus on building knowledge stocks from existing, acquired and 
combined knowledge. If knowledge is a process, the knowledge integration focus is on 
knowledge flow and the process of acquiring, disseminating, and using new knowledge and 
the knowledge combined between new and previous knowledge. However, there are major 
similarities between columns 2 and 3 in Table 3 (KM versus KI), thereby motivating the need 
to examine these and some complementary concepts within the knowledge management field. 

The knowledge field and its importance for innovation capacity are frequently documented 
(e.g. Nonaka and Takeuchi, 1995; Grant, 1996). A problem with the large quantity of studies 
in the field is that they use different concepts and different definitions that do not shape a 
standardized framework. A concept from one study can in other situations carry very similar 
definitions with different terms. In the following section I will present some of the more 
influential ways that terms in the knowledge field are used in innovation management. 

4.3.1 Knowledge Transfer  
Kogut (1988) discussed knowledge transfer as a rather formalized process and used examples 
such as joint ventures and licensing as mechanisms used. This view is adopted from Teece 
(1977) who concluded that costs for knowledge transfer are considerable, but can be 
decreased if experience and size are great. Knowledge transfer depends on how easily 
knowledge can be transported, interpreted, and absorbed (Hamel et al., 1989). Simonin (1999) 
included assimilated technology/process know-how and reduced reliance or dependence on 
the partner in the concept of knowledge transfer. This implies a resource-based and resource 
dependence perspective. 

There are many definitions also of knowledge transfer. In past research, some researchers 
even equated knowledge-sharing with knowledge transfer (e.g. Huber, 1991). Recently, much 
of knowledge transfer research has adopted a “source and recipient” generic model. 

However, there are several views concerning when knowledge transfer can be said to have 
taken place. Some researchers have taken the simple exchange approach by defining 
knowledge transfer as “dyadic exchanges of organizational knowledge between a source and a 
recipient unit in which the identity of the recipient matters” (Szulanski, 1996, p. 28). Others 
also focus on the resulting changes in the recipient. For example, knowledge transfer can be 
seen as “the process through which one unit (e.g., group, department, or division) is affected 
by the experience of another” (Argote and Ingram, 2000, p. 151).  

Tsai (2001) investigated the effects of network position on knowledge transfer and innovation 
performance. The results indicated that a firm’s innovative capability was increased by its 
central position in the network, which provides opportunities for knowledge transfer. Tsai 
also connected to the concept of absorptive capability, a characteristic of a firm which will 
influence its ability to utilize externally generated scientific knowledge (e.g. transferred from 
universities). This branch of research originates from two articles by Cohen and Levinthal 
(1989; 1990) who introduced absorptive capacity. They defined absorptive capacity as the 
“ability to recognize the value of new external information, assimilate it, and apply it to 
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commercial ends” (p. 128). They argued that a firm’s ability to apply university research for 
its own innovative capability is an effect of its investment in R&D.  

The concept of absorptive capacity is widespread throughout knowledge transfer literature 
and refers to the firm’s ability to recognize, assimilate, and apply new scientific information 
from universities for its innovation and new product development. Studies suggest that 
absorptive capacity is positively related to knowledge transfer (e.g. Galbraith, 1990; Hamel, 
1991). Prior related knowledge and effective organizational routines and communication have 
been identified as major constituents of absorptive capacity (Cohen and Levinthal, 1990; 
Zahra and George, 2002). The firms that have a large knowledge base (or are well connected 
to varying actors creating different types of new knowledge) are capable of understanding 
new knowledge and its applicability. Absorptive capacity is a difficult concept to grasp and 
measure, but one frequent way of measuring it was established by Tsai (2001) who used R&D 
intensity (defined as R&D expenditure divided by sales) to measure absorptive capacity at the 
business unit level. This is a very blunt measure, but still well established. 

Szulanski (2000) further developed the concept of absorptive capacity by introducing the 
concept of knowledge stickiness. Szulanski (2000) defined stickiness as the process and the 
situation generally of what is being transferred. The definition must therefore include 
properties of the sender, the receiver and the knowledge per se.  

4.3.2 Knowledge Sharing 
As presented above, knowledge-sharing is sometimes defined as the first step of knowledge 
transfer (a joint knowledge interface) (e.g. Szulanski, 2000) between universities and firms. 
Some researchers even consider and define knowledge-sharing and knowledge transfer as 
exchangeable terms. For example do Alavi and Leidner (2001) put knowledge-sharing and 
knowledge transfer side by side and define both as “the process of disseminating knowledge 
throughout the organization”. The dissemination can happen between individuals, groups or 
organizations using any type or number of communication channels. Some researchers treat 
knowledge-sharing very unproblematically, such as Shapira et al. (2005) who define it as “the 
extent to which knowledge is being shared”. The definition of knowledge-sharing has, 
similarly to other knowledge concepts, not reached consensus. Different researchers interpret 
the concept of knowledge-sharing from different perspectives, such as the knowledge 
interaction perspective (Nonaka and Takeuchi, 1995), learning perspective (Senge, 1998), 
knowledge market perspective (Davenport and Prusak,1998) and communication perspective 
(Hendriks, 1999).  

Nonaka and Takeuchi (1995) argue that the willingness to share knowledge is the willingness 
of the individual member who is actively involved in sharing knowledge. This individual 
perspective points out a need for looking at cultural factors. According to Senge (1998) 
information is often released and available, whereas knowledge-sharing predominantly 
depends on the agreement of the knowledge provider. This means that the knowledge 
provider’s willingness to disseminate his knowledge is not enough. He must also be prepared 
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to help the knowledge receiver learn and understand the substance of the knowledge. Senge 
therefore adds an organizational perspective to Nonaka and Takeuchi. 

Davenport and Prusak (1998) compared knowledge-sharing to a “process of members’ 
searching and exchanging knowledge in an internal organizational knowledge market”. Their 
use of the “exchange” concept helps to recognize the two parties involved in knowledge-
sharing. They are a knowledge provider (knowledge holder in Davenport and Prusak, 1998) 
and a knowledge receiver. They act as seller and buyer respectively in the knowledge market, 
while knowledge is the object of exchange. As such, whether individual members in the 
organization are willing to exchange their knowledge resources depends on mutual benefit 
(Davenport & Prusak, 1998). 

Referring to both Nonaka and Takeuchi (1995) and Davenport and Prusak (1998), the term 
knowledge-sharing is also used to describe “a social interaction culture, involving the 
exchange of employee knowledge” (Lin, 2007) which focuses more on the soft variables of 
sharing than on the structures and management. Lin (2007) measured knowledge-sharing as 
an employee’s willingness to donate and collect knowledge respectively and show that 
knowledge-sharing culture enhances innovation success. This result was also found in a case 
study by Scarbrough (2003), who discussed the same phenomenon, but used the term 
knowledge management to discuss the influence of employees’ attitudes towards knowledge 
integration on innovation performance. 

4.3.3 Knowledge Application 
Knowledge application means making knowledge more active and relevant for the firm in 
creating values (Bhatt, 2001). This means that knowledge application is sometimes used as a 
term for the phase in which existing knowledge is brought to affect the problem at hand. 
Knowledge creation and knowledge dissemination do not necessarily lead to improved 
performance or create value (Alavi & Leidner, 2001). Accordingly, value is created only 
when knowledge disseminated throughout an organization is located, transferred/shared and 
applied where it is needed. Grant (1996) even states that the primary role of the organization 
is knowledge application rather than knowledge creation. Therefore, an important aspect of 
knowledge management is enhancing the organizational knowledge application process 
(Alavi & Leidner, 2001). Organizations that excel at knowledge application are inherently 
better at continuously translating their intellectual capital into innovative products and 
services. 

Knowledge application as a term might seem unproblematic, but also in this case concepts 
and terms can be confusing. For example, Bose (2003) used the definition that “the 
knowledge application process includes retrieving and using knowledge in support of 
decisions”, which are phases similar to those discussed in the section about knowledge 
transfer. 

4.3.4 Knowledge Integration 
Grant (1996) stated that an organization’s knowledge integration capacity is determined by 
two influential mechanisms: direction and organizational routines. The assumption behind this 
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is that codifying tacit knowledge held by specialists into explicit rules is more efficient than 
having all specialists master all subject matters. Organizational routines reduce the need for 
communicating the explicit rules. The article (Grant, 1996) explores the process of integrating 
knowledge to shape an organizational capability, and identifies properties of the capabilities 
which are related to creating and sustaining competitive advantage. This includes the 
accomplishment of flexible integration across multiple knowledge bases. 

Grant (1996) argues that in order to sustain competitive advantage under conditions of 
dynamic competition, continuous innovation is needed, which requires flexible integration. 
This can be achieved through either the extension of existing capabilities to include new 
knowledge, or the reconfiguring of existing knowledge within new patterns of integration. 
Finally, Grant (1996, p. 385) states that “achieving flexible integration represents a 
formidable management challenge”. 

Crossan et al. (1999) describe the integration of knowledge as one process of organizational 
learning. Integration is the third step (among intuiting, interpreting, integrating, and 
institutionalizing) and occurs at group level, but not at individual level. Integration includes 
the development of a shared understanding and taking coordinated action between members 
of a work group. This view of knowledge integration as including sharing and use is often 
referred to in later literature. 

Knowledge integration is, for example, defined as creating, transferring, sharing, and 
maintaining knowledge (Yang, 2005). This means that knowledge integration is the task of 
identifying how new and prior knowledge interacts while incorporating new knowledge into 
an existing knowledge base (Wijnhoven, 1999). According to this perspective, knowledge 
integration includes both transferring and sharing of knowledge, which would mean that 
knowledge integration is a broader concept than knowledge transfer and sharing. Team 
members generate knowledge internally but also often seek knowledge from external sources. 
Individuals and groups must combine their complementary, yet separately held, knowledge 
into a new knowledge set. According to Verona (1999), external and internal integrative 
capabilities were important drivers of success in Japanese firms during the 1980s. His concept 
of integration is focused on having joint activities between functions within a firm or between 
firms.  

The knowledge integration process involves the actions of group members by which they 
share their individual knowledge within the group and combine it to create new knowledge. 
Knowledge integration is the outcome of this process, consisting of both the shared 
knowledge of individuals and the combined knowledge that emerges from their interactions 
(Okhuysen and Eisenhardt, 2002). The perspective of knowledge integration as the outcome 
can be compared to Yang’s (2005) perspective of knowledge integration as a process 
consisting of a number of phases. 

4.3.5 Comparing the knowledge concepts 
As discussed in this chapter, the many concepts of knowledge management often overlap and 
use terms cross-wise. The process described above has similarities to many of the frameworks 
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suggested in previous research, and fits some of them. In Table 4 below, a few studies in the 
field of knowledge management and similar are presented. The studies chosen for Table 4 are 
all using a process perspective (according to Alavi and Leidner, 2001) and are therefore 
relevant for the perspective taken in this thesis.  

Reference KM and similar terms   
    
Hamel et al. (1989)  1. Knowledge transport 
Knowledge Transfer 2. Knowledge interpretation 
  3. Knowledge absorption 
Gupta and Govindarajan (2000)  Knowledge accumulation 
 Knowledge Management 1. Knowledge creation 
  2. Knowledge acquisition 
  3. Knowledge retention 
  Knowledge mobilization 
  1. Knowledge identification 
  2. Knowledge outflow 
  3. Knowledge transmission 
Alavi and Leidner (2001)  1. Knowledge creation 
Knowledge Management 2. Knowledge dissemination 
  3. Knowledge transfer 
  4. Knowledge application 
Bhatt (2001)  1. Knowledge creation 
 Knowledge Management 2. Knowledge validation 
  3. Knowledge presentation 
  4. Knowledge distribution 
 5. Knowledge application 
Yang (2005) 1. Knowledge creating 
 Knowledge Integration 2. Knowledge transferring 
  3. Knowledge sharing 
 4. Knowledge maintaining 
Darroch (2005)  1. Knowledge acquisition 
 Knowledge Management 2. Knowledge  dissemination 
  3. Responsiveness to knowledge 
Kraaijenbrink et al. (2007) 1. Knowledge identification 
 Knowledge Integration 2. Knowledge acquisition 
  3. Knowledge utilization 

Table 4. Comparing frameworks in knowledge management. 

When conducting product development in an outsourcing situation, knowledge integration 
becomes more important than when product development is conducted at a co-located space. 
Perspectives on knowledge integration, such as business intelligence and other acquisition 
techniques (e.g. Kohli & Jaworski, 1990), through cross-functional teams for knowledge 
dissemination (e.g. Davenport & Prusak, 1998), or responsiveness to new knowledge (e.g. 
Amabile et al., 1996), have had effects on NPD performance. Amabile et al. (2006), for 
example, showed the importance of knowledge integration for the creativity of the firm, 
which in turn affected NPD performance. 
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One of the more frequent areas of research linking knowledge integration and NPD 
performance relates to the role of inter-functional co-ordination, teamwork and the 
employment of networks to assist innovation. Among the more extensive reviews was made 
by Griffin and Hauser (1996) who examined the integration linking R&D and marketing 
functions, referring to such integration as an important precursor of NPD success. 

Empirical evidence supports the view that a firm with a knowledge management capability 
will use resources more efficiently and thus will be more innovative and perform better 
(Darroch, 2005). Knowledge management is defined by Darroch (2003) as knowledge 
acquisition, knowledge dissemination and responsiveness to knowledge. This is a time 
perspective on knowledge management that is also similar to many definitions of knowledge 
integration. All three knowledge management components were found to have a direct effect 
on innovation, but only responsiveness to knowledge directly contributed to financial 
performance. It can also be noted that there is an inconsistency between the results of 
knowledge dissemination, where it would be expected that certain either more radical or more 
incremental innovation would be supported, while effects of knowledge dissemination were 
random among the six types of innovation. For example, the organizations’ use of technology 
to support knowledge dissemination was significantly important for the most radical and the 
least radical type of innovation, but not significant for the types in between (Darroch, 2005).  

In the article by Gloet and Terziovski (2004), a mail survey was posted to 70 firms to 
investigate the effects of knowledge management on innovation performance. Knowledge 
management was divided into an IT approach and an HR approach in 4 variables. Both HR 
approaches and one of the IT approaches were significantly connected to innovation 
performance. In a study by Lin (2007), knowledge-sharing defined as “a social interaction 
culture, involving the exchange of employee knowledge, experiences, and skills through the 
whole department or organization” is examined along with its effects on innovation 
capability. Results show that individual factors such as “enjoyment to help others” and 
“knowledge self-efficacy” support innovation capability. However, that ICT use supports 
innovation capability was not a significant finding.  

The categorization of Lin (2007) is very similar to the categories in Gloet and Terziovsky 
(2004), but the ICT (IT) use is significant in different respects when it comes to supporting 
innovation performance. The sample of Lin (2007) is well described and includes a high share 
of service and computer companies, in contrast to Gloet and Terziovsky’s sample of only 
manufacturing firms. 

Without drawing any further conclusions, it can be seen that knowledge management is a 
fuzzy concept. Many studies use definitions similar to each other for different terms. Even 
when the same set of categories is tested, there will be differences of contextual character. 
One perspective which does not occur often is the classification of knowledge. Polanyi (1962) 
used the concepts of tacit and explicit knowledge, which were further developed by Nonaka 
and Takeuchi (1995; 1998), but this well-known dichotomy does not refer to types of 
knowledge.  
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4.3.6 Summary 
In the context of outsourcing a knowledge-intensive activity such as new product 
development, the discussion so far has pointed out some pros (access to extended and 
complementary resources) and some cons (dependence on partners and knowledge drain). In 
order to gain a maximal advantage of the knowledge developed in the outsourced NPD 
process, it is important to integrate new and existing knowledge in the company and make it 
available to all relevant staff for use in forthcoming NPD projects. As the knowledge 
developed is often complementary, it is also important to combine it with the existing 
knowledge base. The above knowledge processes are also important for decreasing the risks 
of dependence and knowledge drain.  

Therefore the term knowledge integration is chosen for the overall process. The process of 
bringing back developed knowledge is termed acquiring knowledge, as outsourcing refers to a 
knowledge development process in two separate organizations. The process of making the 
knowledge available for all relevant staff is termed sharing, and includes a provider and 
receiver of knowledge. The third step is termed making use of knowledge, as this is when the 
real value of knowledge is created. Because knowledge between partners is often 
complementary, it is important for both to make knowledge available. But it is also important 
to combine it with previous knowledge in order to create new value.  

As indicated in the above discussion and the conclusions from chapter 2, knowledge 
integration is important for NPD success when outsourcing NPD activities. Due to the wide 
concepts of knowledge in general and knowledge integration in particular, the research in the 
field mostly has a general profile. To be useful for researchers and practitioners a more 
detailed framework needs to be developed. 
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4.4 A typology of knowledge 

In the review of previous research on knowledge management, knowledge has often been 
used as an independent variable without categories. More frequently the dependent or 
moderating variables are switched or divided into categories to help the understanding of 
different phenomena. 

It can be argued that the knowledge concept is not indivisible. For example, it would be 
plausible that efficiency in developing incremental products should increase if continuous 
improvements and organizational learning were employed. Integration of such knowledge 
would affect the ability to develop new products more if products are incremental. On the 
other hand, it could be suggested that general knowledge about technology and markets would 
improve the development of radically new products, as a high degree of general knowledge 
offers an increased opportunity of finding really unique solutions. It could also be suggested 
that a deep knowledge about specific properties of a product or product range would be more 
valuable if environmental conditions are stable in the industry. The above are just examples of 
arguments for developing a classification scheme for types of knowledge. 

In paper 6 a general framework developed in paper 4 is used. It is inspired by Ramesh and 
Tiwana (1999)5 who use the categories domain-specific knowledge, procedural knowledge, 
and general knowledge. Knowledge gained through study and experience within a specific 
domain.  Procedural knowledge is gained from experience of undertaking a task within the 
domain (Ramesh and Tiwana, 1999). General knowledge is knowledge that people gain 
through everyday experiences and apply without regard to any specific domain that they 
might be working in. Ramesh and Tiwana (1999) found differences in how these three 
categories of knowledge are effectively managed.  

As Ramesh and Tiwana (1999) use the terms domain-specific knowledge include any type of 
expert knowledge, while general knowledge is rather, what in daily language would be called, 
common knowledge (Carlile, 2002). For this research it is more fruitful to consider the former 
term to include expert knowledge gained in connection with the development of a certain 
product, as a lot of expert knowledge might be new to the NPD context and therefore need 
integration. For example knowledge about trade rules in a specific geographic area is 
probably not integrated in the NPD process, but still an example of domain-specific 
knowledge according to Ramesh and Tiwana (1999). Research in the area of knowledge 
integration in general (and specifically in product development) has so far treated the type of 
knowledge as one concept, not distinguishing type or quality. More common is to study 
categorizations following a phase timeline (e.g. creating, transferring, sharing and maintaining 
in Yang, 2005). This thesis contributes a suggested categorization (thematic, process, and 
general knowledge) of knowledge and tests empirically the categories with regard to ability to 
integrate the knowledge type suggested. 

                                                 
5 The categories use by Ramesh and Tiwana (1999) are adopted from Ullman (1992) in his book written in the 
context of the mechanical design process. They are also used in a similar context by Court (1997). 
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4.4.1 Thematic knowledge 
The first category, thematic knowledge, is the knowledge on specific facts that are gained as 
the results of the work in a project (The result of a project), such as product specific 
technological knowledge, product specific market knowledge or product specific user 
knowledge. Thematic knowledge may be developed as a consequence of either intended 
results or accidental results. Thematic knowledge can be stored either as explicit knowledge 
(Nonaka and Takeushi, 1995) or tacit knowledge (Reed and DeFillippi, 1990).  

The term thematic knowledge is adopted from cognitive theory. In cognitive theory, thematic 
knowledge means a schemed way to sort fragmented units of specific knowledge into themes 
in order to store and understand more contextual phenomena. The concept behind the term in 
our study is similar to the cognitive concept in that it represents fragments of specific 
knowledge, but we do not claim to contribute to cognitive theory. 

Grant (1996) used the term product knowledge for a similar concept. Product knowledge is 
used also by Ahn and Chang (2004) and Tanriverdi and Venkatraman (2005) who interpreted 
the term as the opposite of process knowledge. They concluded that product knowledge tends 
to be more object-oriented, focused on a specific product. However, both Grant (1996) and 
Ahn and Chang (2004) are very focused on technological knowledge in the concept of 
product knowledge. In order to find a wider range of knowledge included in the concept, I 
have chosen the term thematic knowledge to illustrate the breadth of possible knowledge and 
also the fragmentation of the concept. 

Thematic knowledge of NPD refers to specific knowledge directly connected to a product or 
line of products: 

- Knowledge about product markets, customers or user profiles. 
- Knowledge about specific technologies or engineering procedures. 
- Knowledge about requirements, specifications and functions. 
- Knowledge about service documents and instruction manuals. 

4.4.2 Process knowledge 
The second category of knowledge is process knowledge, is the knowledge on organization 
the process and the structure of product development work, and how to organize collaboration 
between partners.  This consists of knowledge and experiences gained on how effective NPD 
processes are conducted and how external cooperation is implemented for highest 
effectiveness. This concept is similar to the process knowledge defined by Grant (1996) and 
the concept of know-how (e.g. Kogut and Zander, 1992). However, know-how can also be 
found in thematic knowledge (e.g. know-how of practical work on a specific technology). The 
term process knowledge has also been used by other researchers to label knowledge about the 
production process (e.g. Pan and Scarbrough, 1999) connected to the development of the new 
product and as an opposite to product knowledge, which in this case is knowledge about the 
design of the product. In my terminology, process knowledge according to Pan and 
Scarbrough (1999) would be labelled thematic knowledge about the production process. 
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Process knowledge arises when the development of new products transforms from a process 
of ad-hoc learning to a systematic process that uses insights gained from past experience 
(Tiwana and Ramesh, 2001; Corso, 2002; McMahon et al., 2004). The more extensively NPD 
process knowledge has been codified, the lower the costs of transferring this knowledge 
across teams (Tiwana and Ramesh, 2001). 

Process knowledge of NPD describes how a new product is developed. It includes: 

- Knowledge about the NPD process, which traces the process of NPD.  
- Knowledge about the NPD process elements, which guides the NPD process 

modelling and identifies what tasks should be done to achieve the goals and develop a 
successful product. 

- Knowledge about procedure/methods applied in the NPD process. 

4.4.3 General knowledge 
A third category is general knowledge. This is knowledge about, for example, possible future 
markets, emerging technologies or societal situations that could be useful in future product 
development projects. General knowledge is useful to integrate because it offers possibilities 
to combine and expand the thinking that forms the basis for future ideas for NPD. However, it 
can include a knowledge overload that must be filtered. It is almost impossible beforehand to 
say which general knowledge will be specifically useful in the future. 

Ramesh and Tiwana (1999) use the term general knowledge with the definition “Knowledge 
that people gain through everyday experiences and apply without regard to any specific 
domain that they might be working in”. Their perception of the concept is wider as it refers to 
any knowledge gained, while the term in my studies refers specifically to the general 
knowledge gained in the context of former NPD projects. In this thesis general knowledge 
also includes expert knowledge that has been peripheral in the development process, but 
might be useful in future NPD projects. 

General knowledge describes the knowledge about external constituencies that influence 
product development, e.g. legal issues, social issues, or customer and supplier issues 
(Andrews and Smith, 1996). The term general knowledge was chosen in my framework to 
indicate that the focus is not only on marketing factors, but also on legal, societal or 
institutional knowledge. Managers are often unaware of what knowledge has been gained 
from alliance activities (e.g. product development) especially when managers lack alliance 
experience (Hoang and Rothaermel, 2005). 

General knowledge of NPD describes any knowledge of potential value for future NPD 
processes: 

- Knowledge about markets not yet entered or considered.  
- Knowledge about existing technologies not used or emerging technologies that might 

enter the market. 
- Knowledge about political or institutional trends or decisions that might influence 

future development of new products. 
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4.5 Level of involvement and knowledge integration efficiency 

In order to answer the question of how important knowledge integration ability is for 
innovation performance when outsourcing NPD, a classification of knowledge was developed 
as a tool to give more detail to the knowledge concept. In paper 4 a case study approach was 
used to answer the question of how the level of involvement affects knowledge integration 
efficiency.  

The classes of knowledge were also developed theoretically in paper 4 and tested in 
interaction with practitioners in the three case firms. During the period spent with the case 
firms, it appeared that three categories made sense to the respondents and were useful for their 
understanding and for the improvement of their knowledge integration systems. This 
managerial relevance is useful when implementing research results based on the categories. 

The conclusion from the study is that the firms using a higher degree of involvement (e.g. 
physical meetings, on-line tools for video conferences) had a more efficient knowledge 
integration overall. Comparing the three case firms, it was shown that thematic knowledge is 
more easily integrated even with less involving methods than process knowledge and general 
knowledge. In this study it can be explained by the fact that a lot of the thematic knowledge is 
possible to codify and therefore easier to integrate with less involving methods. Process 
knowledge is more efficiently integrated when using more involving methods (e.g. post-
project evaluation) and especially when done in workshops. This can be explained by the 
higher content of tacit knowledge in this category. 

In practice we could see that all three firms in the case study had developed systems for 
integration of thematic knowledge. These included routines for sharing results during the 
project, IT support for sharing and using documents and reports, as well as a culture for 
meeting and evaluating results after the end of the project. Their systems for integration of 
process knowledge were less developed. But in the most efficient firm, routines for post-
project workshops existed. These methods include less IT support and structural factors than 
with thematic knowledge, but included practices and also a culture for having physical 
meetings with reflection and learning about process knowledge. General knowledge was to a 
very low extent integrated systematically in any of the cases. This can be explained by the fact 
that most firms have intelligence tasks assigned to functions that are less directly involved in 
NPD projects during execution. 

4.6 Ability to integrate knowledge and innovation performance 

In paper 6, the purpose of the study was to test whether a firm’s ability to integrate knowledge 
increases innovation performance. The first important result was that evidence was found to 
confirm that the three categories of knowledge (thematic, process and general) are possible to 
distinguish. They fell well out in an exploratory factor analysis, and can therefore be 
empirically established. The categories increase the possibility to make a nuanced analysis of 
knowledge situations.  



Phase 2 

59

 

Thematic knowledge had a significant impact on innovation performance. This means that a 
firm’s ability to integrate thematic knowledge gained in NPD projects has a significant effect 
on the innovation performance in the firm. Process knowledge and general knowledge showed 
no significant impact on innovation performance. Product properties (product newness and 
product complexity) had a significant (.05-level) moderating effect on the relation between 
thematic knowledge and innovation performance. This means that a firm’s ability to integrate 
thematic knowledge is more important when its products are more complex or have a high 
degree of newness. Environmental factors had no significant moderating effect on the relation 
between ability to integrate knowledge and innovation performance. 

The results from paper 6 can be explained by knowledge closer to the product having a more 
direct impact on innovation performance than more peripheral knowledge, as it can be 
directly applied in new NPD projects. 

The lack of moderating effect from environmental factors has been found in previous research 
such as that of DeLuca and Atuahene-Gima (2007). They explained their measure as focused 
on the structural mechanisms of knowledge integration rather than culture and behavioural 
routines. In this study the same tendency of a non-moderating effect is found. 

4.7 Summary of results from phase 2 

The results show that integration of thematic knowledge has a significantly positive effect on 
innovation performance, while that effect cannot be significantly noticed for process and 
general knowledge. 

A second finding is that higher level of involvement supports knowledge integration when 
outsourcing NPD. A closer involvement is particularly important when integrating general 
and process knowledge.  

The results gained in the second phase also show that the classification of knowledge as 
thematic, process and general knowledge has a practical relevance and that the categories 
contribute to the understanding of knowledge in a longitudinal case study by offering a 
framework for analysis of the knowledge integration process. The categories also form three 
distinct variables in a quantitative analysis. 
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In this chapter the contributions from phase 1 and phase 2 will be presented in a 
discussion relating to previous research. After that some managerial 
contributions and some suggestions for future research will be presented. 

Contributions, Implications and Outlook 

5.1 Discussion 

In this part the results will be presented and connected to previous research. Some 
contributions to theory will be pointed out as well and some managerial implications 
suggested. 

5.1.1 Contributions from phase 1 
There have been many efforts to find general success factors for outsourcing (e.g. Lonsdale 
and Cox, 1998; Gilley and Rasheed, 2000), but as discussed previously such factors are highly 
contextual (size, industry, type of activity to outsource). Many of these contexts have been 
objects of research  for example, studies of different industries such as those of Piachaud 
(2002) who discusses outsourcing of manufacturing in pharmaceutical industry, McIvor and 
Humphreys (2004) on manufacturing in electronics industry, and Wang (2002) who uses a 
sample from software industry.  

Since Quinn (2000) published his article on outsourcing of innovation, only a few more 
articles have emerged in the field. From an NPD research perspective, outsourcing of NPD 
has not been much addressed. Some of the more cited articles published on outsourcing of 
NPD are by Zhao and Calantone (2003) and Calantone and Stanko (2007) taking an economic 
perspective using transaction cost theory as a starting point.  

Every outsourcing decision is a trade-off between pros and cons. There may be the benefit of 
cost-saving, shared risk-taking or the access to new knowledge. Risks are, for example, 
knowledge drain (e.g. Bounfour, 1999) and lower morale among the in-house staff (Howells, 
1999). In the present studies (papers 1 and 5) a number of factors were identified as important 
when outsourcing NPD, as they were more prominent among the best-performing firms. The 
findings were supported by the case study in paper 3. 

To summarize the discussion in the second chapter and to answer RQ1, the following factors 
are suggested to be important for successful outsourcing of NPD: 

Knowledge integration (the ability to integrate knowledge gained in outsourcing NPD 
into the firm) 
Knowledge (the ability to acquire the knowledge needed) 
Resources (the ability to acquire the resources needed by using outsourcing) 
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These findings contribute to the results of Calantone and Stanko (2007). They showed an 
effect of in-house R&D on the propensity to outsource innovation activities. The findings 
presented in this thesis add internal needs for resources and knowledge as additional factors to 
consider when deciding on outsourcing of NPD. The results also show that better-performing 
firms put a higher emphasis on the knowledge factor, which indicates that a strategy of 
outsourcing to get access to new knowledge can be a way of improving overall performance 
of the firm. 

Paper 3 specifically contributes to the theoretical framework presented by Zhao and 
Calantone (2003) by adding resource dependence and knowledge-based theory to their 
framework of transaction cost and resource-based theory. Resource dependence theory 
contributes the introduction of trust and proximity variables, which enhance the understanding 
of factors not related to cost or resource-need. Knowledge-based theory contributes a process 
perspective introducing knowledge integration to the framework. Another contribution in 
paper 3 is that the case firms are considerably smaller (average 450 employees) than in the 
study of Zhao and Calantone (2003).  

The results from paper 3 support the findings of Zhao and Calantone (2003) but emphasize 
resource-need more than costs connected to transactions as a major important factor. Also 
indicated is the importance of a closer relation to the supplier of NPD services, with some 
evidence for the importance of knowledge aspects. The results regarding closeness and trust 
may be an effect of the firms’ size, as they have fewer resources for and experience of 
working at long distances. 

Theoretically the results contribute to the stream of research (e.g. Calantone and Stanko, 
2007) indicating the importance of widening the perspective of outsourcing NPD to a more 
holistic view.  

Knowledge is a factor that can be regarded both as an opportunity and a risk when discussing 
outsourcing of NPD. It is an opportunity in the sense that outsourcing can give access to new 
knowledge, even of world-leading kinds (e.g. Piachaud, 2002). It is a risk in the sense that 
knowledge can be drained from the firm (e.g. Bounfour, 1999; Becker and Zirpoli, 2003), as 
knowledge-intensive activities are conducted by external partners. Whether getting access to 
new knowledge or risking knowledge drain, it is important to integrate knowledge achieved in 
NPD outsourcing with the knowledge of the firm. To fully exploit new knowledge that the 
firm gets access to, it needs to be integrated with the existing knowledge of the firm (e.g. 
Subramaniam, 2006), and to avoid knowledge drain the integration of accessed knowledge is 
important as well (e.g. Becker and Zirpoli, 2003).  

Effective integration will boost the positive effects of access to external knowledge and 
reduce the risks of knowledge drain as integration brings knowledge back to the firm. 

The resource-based perspective helps to understand the importance of the ability to identify 
and fill gaps of lacking resources such as competent staff or crucial equipment. Results from 
our studies show the importance of keeping strategic resources in-house in order to be 
effective, and the impact of having strong inter-linkages with the partner firm (paper 3). The 
knowledge factors above are deduced from the results that, for example, need for knowledge 
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was ranked as the most important factor for outsourcing, and knowledge integration factors 
from the results showing that the focus on integration of knowledge was the most significant 
difference between the best firms and the rest in the survey study (paper 5). 

The cost factors are mostly deduced from the transaction cost perspective. According to the 
results, the transaction costs connected with the building of relations and trust are one of the 
influential factors (paper 3). Dyer (1997) examined how transaction costs decrease when trust 
among partners is increased, and pointed to the value of both governance mechanisms and 
long-term personal relations for building trust. Neither the cost factor nor the trust factors are 
found among the more important factors in our studies, compared to knowledge factors. 

Calantone and Stanko (2007) also specifically suggest that future research should focus on a 
project and product program level, deal with longitudinal data and contribute to our 
understanding of knowledge use/need as opposed to costs. This recommendation was taken 
into account considering the results from the first phase when entering the second phase of the 
thesis work. The focus on the product program level offered a more detailed understanding 
when combined with a longitudinal case approach, and the knowledge approach opened up 
for a deeper understanding of the throughput step, which was not in focus for Calantone and 
Stanko (2007). 

5.1.2 Contributions from phase 2 
The discussion based on the first research question indicated that knowledge and knowledge 
integration are important, and perhaps the most important, factors for good results when 
outsourcing NPD. As this is a very narrow topic, there cannot be expected to be a great deal 
of research done in this field, but some research in nearby areas is relevant to the question.  

A literature review revealed no published studies that dealt precisely with the above question. 
It was found that knowledge integration is not distinctively defined in the literature. In a brief 
study of how knowledge integration and close knowledge concepts are defined and used, the 
findings indicated that the terms are used to describe similar concepts, and that the concepts 
have given rise to diverse terms. 

One theoretical contribution is the scheme for classification of knowledge developed in 
papers 4 and 6, which proved to be stable in an exploratory factor analysis, theoretically 
useful, and helpful for understanding knowledge integration when outsourcing NPD. The 
classification adds the category of general knowledge to models including product and 
process knowledge (e.g. Ahn and Chang, 2004; Tanriverdi and Venkatraman, 2005). This 
important as general knowledge is a major driver for identifying opportunities and giving 
directions for future NPD projects. The category of thematic knowledge expands the scope of 
product (e.g. Ahn and Chang, 2004; Tanriverdi and Venkatraman, 2005) or domain-specific 
knowledge (Ramesh and Tiwana, 1999) to include non-technological knowledge as well. 

This classification was first developed in paper 4 and applied in an explorative case study in 
three firms. The objective of the study was to investigate how the level of involvement affects 
knowledge integration efficiency. A practical contribution from the case study is that the 
knowledge categories developed are possible to understand and relate to when presented for 
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CEOs and R&D managers in the three case firms, and thereby help to conduct a dialogue 
around the concept of knowledge.   

Knowledge integration 
efficiency

Examples of content Examples of observations in 
cases 

The firm acquires knowledge from 
the collaboration. 

Knowledge is acquired in reports 
or protocols distributed between 
organizations. 

Knowledge is exchanged between 
individuals in different firms in the 
collaboration. 

Knowledge is acquired in meetings 
between individuals from different 
firms. 

Knowledge acquisition 
efficiency

The firm uses feedback from projects 
to improve subsequent projects. 

Post-project evaluation is a 
frequent tool used internally in the 
firm. 

The firm converts knowledge into the 
NPD process. 

Reports and protocols are analyzed 
within the NPD organization. 

The firm distributes knowledge 
throughout the collaboration. 

Meetings among intra-firm 
participants sorting and storing 
knowledge are used. 

Knowledge conversion 
efficiency

The firm replaces outdated 
knowledge. 

The firm has formal routines for 
evaluating new knowledge reported 
from projects. 

The firm matches sources of 
knowledge to problems and 
challenges. 

Meetings with cross-functional 
(e.g. market/R&D) participants are 
used where needs meet 
possibilities. 

Knowledge is accessible to those 
who need it. 

Arenas to find individuals with 
specific knowledge are present. 

The firm learns from mistakes in 
previous projects. 

Results from post-project 
evaluation are formally used in the 
firm’s project models. 

Knowledge application 
efficiency

The firm takes advantage of new 
knowledge produced in the 
collaboration. 

Workshops where new knowledge 
is applied are used after finalizing 
the projects. 

Table 5. Operationalization of knowledge integration efficiency (adopted from paper 4) 

Another experience from the case study in paper 4 was the operationalization of the 
knowledge integration concept (see Table 5 for examples). Integration was classified into 
three phases termed acquisition, conversion and application, which is a process perspective on 
knowledge integration. This description of knowledge integration is in line with many 
researchers in the knowledge field (e.g. Darroch, 2003; Yang, 2005). The scheme presented in 
Table 5 provided a applicable scheme for the collection of empirical data and the analysis.  

The experiences from the case study were evaluated and an approach for the next step in the 
research process was developed. In a quantitative study, the effect of the ability to integrate 
the three types of knowledge on innovation performance was investigated.  

The results presented in this thesis (and paper 6) show that a firm’s ability to integrate 
knowledge is positively related to innovation performance. But not all knowledge is 
significantly important to integrate. Previous research has indicated that knowledge 
integration is important, but not all studies are in agreement. Enhanced by Grant (1996) and 
Spender (1996), knowledge integration has been discussed as a generally important factor 
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affecting innovation performance positively (e.g. Corso and Pavesi, 2000; Darroch, 2005). 
Darroch (2003) became more specific when she developed a theoretical model to describe 
how knowledge management affected innovation performance. In her empirical study 
(Darroch, 2005), however, some variables showed divergent effects when empirically tested. 
For example, different items of the knowledge dispersion variable affect innovation 
performance randomly when correlated with degree of newness of the product.  

It could be expected that a high degree of knowledge dispersion would be positively 
correlated with innovation performance when the product to be developed has a higher degree 
of newness, as dispersion of knowledge offers a possibility to use it in new products. Refining 
the knowledge filter with the three categories helped to distinguish some differences. 

The results in paper 6 show that only the ability to integrate thematic knowledge is 
significantly related to innovation performance. Process knowledge and general knowledge 
have no significant effect on innovation performance. From this follow that The first 
contribution of these results lay in the fact that previous studies (e.g. Darroch, 2005; Yang, 
2005) have studied knowledge as a general phenomenon without separating classes of 
knowledge. Darroch (2005), using the term knowledge management, studied the effect of KM 
on innovation performance separated in three phases (acquisition, dissemination, 
responsiveness) and found significant effects. Yang (2005) studied the effect of knowledge 
integration (acquisition, dissemination) on new product performance and found significant 
effects. The results from this thesis contribute to a more detailed analysis, separating three 
classes of knowledge and pinpointing the specific importance of integration of thematic 
knowledge. 

An explanation of the results concerning process knowledge may be that in very functionally 
oriented companies the NPD projects are split up over various functional departments which 
are quite good at knowing their processes and have high expertise in the thematic knowledge, 
and as such yield high innovation performance. Process knowledge only becomes important 
in coordinating these different efforts. However, coordination is important for achieving 
efficiency, and the non-significant values are interesting. Previous research (e.g. by Ahn and 
Chang, 2004) has stipulated the importance of process knowledge in achieving high 
innovation performance. The absence of effects of process knowledge can be explained by the 
size of the firms in the sample (average of 500 employees). On average the organization is 
still geographically close and the importance of NPD processes is lower, as people meet 
informally and know each other which make process knowledge implicit. 

Another possible explanation of the results concerning process knowledge is that the NPD 
processes in the firms have a low degree of acceptance among involved staff, which leads to 
improvising ways of solving problems. This can be caused by different interpretations among 
different work groups (e.g. Engwall, 2005; Kleinsmann and Valkenburg, 2005), i.e. that 
marketing department and R&D department interpret the process differently. This also 
supports informal ways of solving problems and lessening the effects of continuously building 
on explicit process knowledge. 
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The results from paper 4 show that more collaborative forms of working are positive for 
knowledge integration when outsourcing NPD. These results contribute to the field of 
knowledge integration, as many studies focus on the less involving (impersonal interaction) 
methods for knowledge integration. Patnayakuni et al. (2007) studied the importance of rapid 
prototyping for communicating ideas over a distance. Drawings are sent as files and the 
receiver can print the object to visualize the idea. McAdam et al. (2008) showed the 
importance of using an IT knowledge portal for knowledge integration in a case study from 
aerospace industry. These studies represent a stream that is very common in informatics 
journals. A few studies about knowledge integration published in technology management 
journals support the findings. These studies have taken their starting point in an ICT 
perspective, but have found that knowledge integration is not achieved only by means of 
impersonal methods (e.g. Chang and Li, 2007; Numprasertchai and Igel, 2005). The 
conclusions of Subrahamaniam (2006) are clear as he concludes that knowledge integration 
needs collaboration, or it might lead to only knowledge transfer. 

Future research should focus on the organizational culture aspects of knowledge integration. 
The results of this thesis as well as some previous studies show clearly that, despite the great 
value of ICT systems, knowledge integration is achieved with more collaborative methods. 
Research has not indicated, though, which methods are more effective and how they should 
be combined to achieve the best results. It is also possible that the effectiveness of different 
methods is contingent on aspects such as firm size, distance, and common knowledge base, all 
of which should be further explored. 

5.1.3 Other conclusions and discussions 
Another result included in the thesis that has not been dealt with in the introductory text is the 
“Good enough” concept from paper 3. The contrary of “good enough” is world-class (WC) 
and represents an ideal situation for an organization scoring top by every possible criterion. 
Good enough refers to an organization with degrees of discrepancy from the ideal world-class 
condition (see Figure 3). The reason to search for good enough may be a different or lower 
demand for excellence where decision factors other than “seeking the best” are in focus. 
Examples of such factors are trust (e.g. Mayer, Davis and Schoorman, 1995) or proximity. 
Proximity can in turn be categorized in subcategories: geographical proximity (e.g. Carayol 
and Roux, 2003), cultural proximity (e.g. Aoyama and Izushi, 2003), and organizational 
proximity (e.g. Torre and Gilly, 2000). Also knowledge of a local market or access to 
powerful networks can be considered more important than world-class knowledge when it 
comes to choosing an outsourcing partner (paper 3). 
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Figure 3. World class versus Good enough (adopted from paper 3). 

However, the results regarding the priority of world class or not are not completely clear. In 
one study (Paper 5) some of the results point in an opposite direction. In this sample group, 
firms ranked as “the best” place world-class knowledge as a more important factor than 
geographical or cultural closeness for motivating the choice of outsourcing partner. To 
explain this disparity it could be argued that the questions are not put in the same way and do 
not measure exactly the same phenomena. It is also possible that the firms in my case studies 
are firms falling outside of the best in the quantitative study. But the concept and model of 
“Good enough” in interaction with these somewhat contradictory results makes it an 
interesting area for future research. 

5.1.4 Summarizing the contributions of the thesis 
The thesis contributes to the field of NPD management and to the understanding of 
outsourcing with factors from theory that are important for outsourcing of NPD. It has also 
given some empirical evidence of which factors are the most important.  

The thesis also contributes to knowledge management and specifically theory regarding 
knowledge integration in NPD, with a classification of knowledge (thematic, process and 
general) which is used and tested empirically in a longitudinal case study and a quantitative 
study. It has also given empirical evidence of the effect of having a high ability to integrate 
thematic knowledge on innovation performance. 

Finally, the thesis has contributed empirically to the field of NPD management by 
emphasizing the importance of complementing impersonal integration methods such as ICT 
tools with structural plans and a culture that support knowledge integration. 
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5.2 Managerial implications 

The results and discussion related to the results offer the opportunity to develop a number of 
implications and recommendations for managers dealing with outsourcing of NPD. There are 
interesting implications for the outsourcing firm as well as for the outsourcing partners both 
on operational and strategic level. The following section will present some implications. 

5.2.1 Implications regarding the decision to outsource NPD 
The target groups of the material presented in this thesis are both sides of the outsourcing 
context – the outsourcing firm as well as the outsourcing partner. 

For the outsourcing firm, the results from paper 3 will be of interest as they show the pros and 
cons of outsourcing of NPD. The phenomenon of outsourcing has been institutionalized 
during the 20th century as a more or less inevitable way of staying in business. Recently this 
position has been questioned and the term “right sourcing” has been launched. The above 
framework will serve as a support for arriving at the right sourcing decision: outsource or 
develop in-house. The firms in the case study have discussed the framework and added their 
valuable thoughts to it, while at the same time extending their own perspectives on the 
outsourcing decision. Hopefully there will be further opportunities for me to follow up the 
integration of the framework in those firms. 

The outsourcing partner, on the other hand, would have an interest in knowing how 
outsourcing firms make their decision to outsource and how they choose their outsourcing 
partner. The results presented in the framework will allow the outsourcing partner to better 
understand why the decision to outsource is taken, what factors influence it, and how they can 
influence the decision. The results can be used in negotiation or marketing of NPD services to 
potential customers. 

5.2.2 Keep a knowledge focus when outsourcing NPD  
The best firms in paper 5 have a much higher focus on knowledge aspects when outsourcing 
NPD. The main reason for outsourcing is need for knowledge not available in-house, or 
search for world class knowledge. The most important factors when choosing an outsourcing 
partner are high technological and marketing knowledge, and access to strategically important 
knowledge. Among the rest firms price, close geographical distance, and personal relations 
are more important.  

However, the single most significantly different variable between the best firms and the rest is 
the way knowledge is integrated after closing outsourcing as an alternative for NPD sourcing. 
The best firms use meetings on the operational level in R&D apartments, where not only 
technical results are exchanged. Instead they have personal meetings where experiences and 
details in the NPD process are evaluated. 

5.2.3 The knowledge categories
The fact that the categories were also understood, applicable for managers and useful to 
explain empirical observations (paper 4) is valuable as a managerial implication per se.  
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The terminology for categorizing types of knowledge and integration methods proved to be 
useful to working managers since it describes a set of idealized types and examples as well as 
correlation between the two sets of categories. The use of a common language and a set of 
categories to analyze the present situation and develop/implement improved processes proved 
to be useful in the case firms participating in the studies.  

5.2.4 Methods use to increase integration when outsourcing NPD 
The discussion provides some guidance for project members and managers involved in NPD 
outsourcing. It is important to note that managing knowledge in an outsourcing context is a 
significant problem and that the main challenge is primarily related to degree of involvement. 
Firms in outsourcing relations need to better understand that not only the results of a project, 
but also the process knowledge of handling the cooperation between firms in an alliance, must 
be integrated. This integration can be nurtured both with culture (motivation or informal 
contacts) and with structures (checklists or organization charts). 

More generally, managers have the ability to enhance knowledge integration effectiveness 
through deploying their human capital, turning "knowledge into action" (Pfeffer and Sutton, 
1999). Managers should allocate their resources carefully because an investment in 
collaboration can increase the involvement, and therefore, the integration considerably. 
Increased collaboration we may assume, leads to better knowledge integration, which in turn 
should lead to better use of the knowledge created in the project. 

5.2.5 Prioritizing resources for knowledge integration 
The results indicate that the ability to integrate thematic knowledge has a positive effect for 
innovation performance. Therefore, in order to enhance innovation performance in the firm, 
managers are recommended to prioritize to build structures and create a culture to promote 
integration of thematic knowledge. Thematic knowledge is associated with technology, 
operations, and markets close to a certain product or product line. In order to achieve 
integration of thematic knowledge internal and external staff involved in product innovation 
processes must meet and exchange knowledge in physical meetings. Structures include IT-
tools, but also an organizational structure that enhance and support a knowledge integration 
situation. Examples of such organizational structures are meetings and workshops included in 
the formal NPD process as mandatory activities. Cultural aspects include enhanced curiosity 
for the full picture of the product as well as top-hand support and permission for employees to 
exchange knowledge fast and informal (Lau and Ngo, 2004). 
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5.3 Suggestions for further research 

In this section some suggestions for future research will be given based on the results from the 
thesis.  

5.3.1 Acceptance of the NPD process and its effect on integration of process knowledge 
The result from paper 6 that process knowledge was not significantly affecting innovation 
performance is an interesting entrance to future research. Following the studies of Pina et al. 
(2003) and Bucciarelli (1994), NPD processes are often not implemented in the understanding 
of the involved staff. Lack of understanding will lead to a perception of low importance of the 
process. Engwall et al. (2005) emphasized the different interpretations of formalized NPD 
models in different professions involved in the NPD process, which will lead to informal use 
of the process. An interesting direction for future research would be to search for connections 
between the acceptance and use of NPD processes among the involved staff and knowledge 
integration efficiency. 

5.3.2 Economic effects of NPD outsourcing 
Based on the research process and the results from the studies appended in the thesis, some 
possible future areas of research have been identified. A general question that is not really 
answered and that has not been researched in existing literature is whether outsourcing of 
NPD actually affects the firm’s economic results and, if so, under what contingencies. 
Previous research has focused on how NPD outsourcing affects the firm’s knowledge base 
(e.g. Bounfour, 1999; Becker and Zirpoli, 2003), but as far as I have found no study has 
targeted the question of whether it improves the result of the firm. 

5.3.3 Firm size and the choice of technology sourcing method 
In the studies presented in this thesis I have chosen to work with samples of medium-sized 
firms. The rationales behind this choice have been discussed and the results have contributed 
to the knowledge about firms in this size span. It is, however, possible that the results and 
models may have a more general validity. In order to claim generalizability to a larger-size 
context it is necessary to compare firms of different sizes in future research.  

Using the perspective of Caloghirou et al. (2004), where certain factors are more important 
for good performance at different sizes, it could be suggested that the form of collaboration 
affects NPD performance differently in different size ranges. Referring to Table 2 (Chiesa et 
al., 2000) networking is often connected to smaller firms, and outsourcing or alliances might 
be better in medium-sized firms, while mergers or acquisitions could be the best option for 
large firms.  

Using the life cycle perspective on firm size (e.g. Churchill and Lewis, 1983), it is also 
possible that a firm should change its technology sourcing strategy over the life cycle. This 
could be motivated by structural changes, leadership changes, or cultural changes that will 
appear or become necessary in the firm when growing. For example, outsourcing could be a 
more attractive option for technological sourcing when the firm develops more formal 
structures, which are typically connected with outsourcing (Chiesa et al., 2000). 
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5.3.4 Longitudinal effects and implementation of knowledge integration systems 
As suggested by Calantone and Stanko (2007), further research that is able to attain greater 
insight into firms’ knowledge flows will contribute further to the field. Continuing 
longitudinal studies, combined with action research implementing and observing effects, 
could contribute substantially to the deeper understanding of NPD outsourcing processes. 

The results presented in this thesis show the importance of knowledge integration to achieve 
or sustain high NPD performance. This is in line with the conclusions of Bounfour (1999) 
who points out knowledge assets management and the maintenance of well-performing 
processes as important issues for management of NPD outsourcing in the future. One attempt 
to combine knowledge aspects in the business support (ICT) systems of the firm is made by 
Choy et al. (2005), who emphasize the strength of combining economic variables with 
knowledge variables as well as collaborative variables in a supplier intelligence system. Their 
focus is therefore on the codifying of supplier knowledge, but with inclusion of (partly) 
perceptual data for assessment and decision about new suppliers. In their case the basic 
assumption is that the supplier is primarily a supplier of production, but with NPD knowledge 
valuable to the firm. However, taking the perspective of this thesis it would be interesting to 
bring the model into a larger view of suppliers as possible suppliers of only NPD services. A 
system to codify intelligence on actual and possible future suppliers of NPD services, 
including economic data combined with knowledge data and collaborative data, could be a 
strong support for firms when considering outsourcing of NPD or considering new activities 
or new suppliers for outsourcing NPD. 

5.3.5 Investigating effects of knowledge integration in different contexts 
In paper 4 and paper 6 a framework of three types of knowledge is suggested and the effect of 
ability to integrate the three types of knowledge is investigated. Whereas it was hypothesized 
that knowledge integration ability would affect innovation performance, only integration of 
one type of knowledge was found to be significantly important. While ability to integrate 
thematic knowledge positively affected innovation performance, this was not the case with 
process knowledge or general knowledge. 

Even though the framework seems to be rigorous, the results indicate that gaps still exist 
which offer opportunities for future research. For example, it would be interesting to test the 
effect of ability to integrate different types of knowledge in different industries. As a 
speculative suggestion, industries where NPD is closer to basic research would gain less from 
integrating process knowledge than industries where NPD is closer to the market. This testing 
could be done by using the samples from different industries and adding moderator variables 
indicating where in the NPD process the firm has its focus. 

It would also be valuable to test the hypothesis from paper 6 and the survey in new and 
knowledge-intensive industries and service industry. Some studies have been published 
drawing on samples of, for example, e-banking in Rotchanakitumnuai and Speece (2004). 
Their study focuses on integration of customer and user knowledge, which is a perspective not 
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taken in this thesis. However, this is probably a perspective fruitful in general, but fruitful in 
particular for service-producing industry and Internet-based industries. 

A reflection that has added to the knowledge framework during the studies is the huge amount 
of general knowledge and how to filter this. The general type of knowledge tends to create a 
knowledge overflow and problems of deciding which knowledge to keep and use, and which 
knowledge to dispose of. The distinction between valuable and non-valuable knowledge will 
be valid for every type of knowledge. In addition, the decision of which knowledge is 
valuable is often a decision taken by an individual that may affect the firm strategy in the long 
run. The decision of which knowledge is important depends often on what situations 
individual co-workers are involved in. The discussion dealing with valuable and non-valuable 
general knowledge is highly justified. In future studies it would be interesting to search for 
possibilities to develop a framework to sort out non-valuable general knowledge. 

5.3.6 Outsourcing NPD from the perspective of the outsourcing partner 
In the thesis I have only approached the outsourcing firm, and not outsourcing partners. 
However, in during the work with the case firms I have come in contact with some of the 
partners as well. They have shown great interest for the research and especially of the work 
with knowledge integration. In order to make knowledge integration effective it is important 
that both participant firms are working together, and that structures and culture is 
implemented on both sides. This has partly been done in the closest firms of the case sample 
with good results. A future ambition is to work closer with the firms in the outsourcing 
partner position and to build on the work of, for example, Chiesa et al. (2007) who studied 
Italian nanotech firms and their strategies to sell NPD services to larger firms. 
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5.4 Summary of appended papers 

The thesis includes six appended papers. Four papers are published in journals, one is in the 
review process in a journal, and the sixth paper is presented to be submitted in early 2010. 
Five of the papers have previously been presented at scientific conferences. Figure 4 
illustrates the chronology of the papers and indicates their process and status.  

            
           Journal 
 Paper 6                 Conf.  

 Paper 5               Conf.  Accept. EJIM 13:1 

 Paper 4              Conf. Subm.  IJPD (rev.) 

 Paper 3      Conf.         Publ.   IJITM 5:4 

 Paper 2              Publ.   IJTIP 4:3 

 Paper 1    Conf.   Publ.           IJITM 1:1 

  2001 2002 2003 2004 2005 2006 2007 2008 2009  
Figure 4. The appended papers in timeline. 

Considering the outsourcing of NPD as a process of input (pre-outsourcing), throughput and 
output (post-outsourcing) the papers have also contributed to the understanding in different 
ways. The literature review in paper 2 contributes with the general finding that outsourcing of 
NPD in the size span chosen for the samples in the thesis is a under researched field. The first 
descriptive paper (1) contributes to the understanding of the input with information about how 
activities and suppliers for outsourcing are chosen. The second descriptive paper (5) 
contributes with descriptive information to the understanding of the input with some 
additional questions compared to paper 1, but also with some information to regarding the 
output. The case study presented in paper 3 contributes to a more detailed understanding of 
the input with some theoretical and empirical findings regarding the choice of partner. The 
case study in paper 4 presents results regarding the throughput, as how knowledge integration 
is made more efficient during the work in the outsourcing context, but also with some results 
on the output (e.g. methods for post project evaluation). Paper 6 finally contributes to the 
understanding of the throughput with findings regarding knowledge integration and its effect 
on innovation performance. 
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5.4.1 Summary of paper 1 

Title:
The use of processes and methods in NPD – A survey of Swedish industry 

Authors:
Jonas Rundquist and Aron Chibba 

My contribution: 
Review, survey design, data collection, major part of analysis and writing. 

Publication status: 
International Journal of Innovation and Technology Management (2004) Vol. 1 (1), pp. 37-
54. 

An early version of the article was presented at the 9th EIASM Product Development 
Management Conference in Sophia Antipolis, France, June 2002. 

Which research question of the thesis is in focus? 
Research question 1: What factors are important for outsourcing of NPD? 

Keywords: 
NPD-process; survey study; best practice 

Background
Many survey studies have been conducted on NPD practices. However, almost all of them 
have presented results based on a US sample of large firms. This article presents the results of 
a quantitative survey study of NPD practices in medium-sized Swedish manufacturing firms 
carried out during the autumn of 2001. 

Purpose
The purpose of the study was twofold, namely [1] to determine the current status of NPD 
practice in Swedish firms (for example the use of formal NPD processes, type of process, and 
use of reward systems for NPD teams) and [2] to compare the results with those of the 1995 
PDMA study (Griffin, 1997). 

Theoretical framework 
The study is related to four areas of research: (formal) NPD processes, NPD Strategies, 
outsourcing of NPD activities, and the organizing of NPD. The framework used is based on 
theoretical perspectives and the survey instrument can be traced to theoretical frameworks as 
well as previous survey studies. The material also includes a benchmark from previous best-
practice studies of NPD. Parts of the survey instrument were developed from an earlier 
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questionnaire that was used in the US by PDMA (Product Development Management 
Association) in 1989 (Page, 1993) and 1995 (Griffin, 1997). A section concerning outsourcing 
of NPD was developed and added. 

Method
The survey was distributed by mail to a sample of 80 respondents registered as manufacturing 
firms with between 200 and 800 employees. A total of 338 firms fulfilled the criteria of size 
span and industry, and the sample of 80 respondents was randomly selected. The total 
response rate was 57%. 

The completed questionnaires were divided on the basis of NPD success into two categories 
(the best and the rest). For this purpose, two variables were used: (A) sales of products 
developed within the firm as a percentage of turnover and (B) sales of products 
commercialized in the last five years as a percentage of turnover. More details on the method 
can be found in the appended Paper 1 and there are some additional reflections in the 
introductory text in 2.3 and 2.4. 

Results
The results indicated a continuation of the trend found in the two US studies of an increasing 
number of firms having a formulated NPD strategy and a formal NPD process. The biggest 
difference between the Swedish and the US firms of 1995 (Griffin, 1997) was the reward 
systems. Where Swedish firms place a stronger emphasis on the team and non-monetary 
rewards, the US firms use monetary rewards to individual benefiters to a higher extent. 
Another difference was found in the flexibility of the NPD process, where the Swedish firms 
used a more flexible “cross-functional third-generation process” to a much higher extent. 

Contribution to the thesis 
The article contributes to the thesis by pinpointing the existence of the phenomenon of 
outsourcing NPD in medium-sized firms. As many as 67% of the firms in the sample 
outsourced all or parts of their NPD process. The results of the study also contributed with a 
first description of which type of organizations is the preferred outsourcing partner, which 
function of the outsourcing firm initiates outsourcing, and to what extent the outsourcing of 
NPD is a strategic matter for the firm.  

Only 29% of the firms had a strategy for outsourcing of NPD in spite of the fact that 67% 
actually outsourced all or part of their NPD process. This indicates that the outsourcing 
decision is not always taken on the strategic level of the firm. The decision is more frequently 
taken by the middle manager level of the R&D department. Two questions addressed the 
reason for outsourcing NPD and the most frequent reason was found to be the need for 
technical competence (59%).  

The positive reception given to the study at the conference in Nice in 2002 contributed to the 
thesis by pointing out directions for the subsequent studies. 
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5.4.2 Summary of paper 2 

Title:
Product Development in SMEs: A literature review 

Authors:
Sven-Åke Hörte, Henrik Barth, Aron Chibba, Henrik Florén, Johan Frishammar, Fawzi 
Halila, Jonas Rundquist, and Joakim Tell. 

My contribution: 
The group worked collectively during the review and writing processes, and developed the 
methodology and planning together. My share of the contribution is approximately 1/8 of the 
work. 

Publication status: 
International Journal of Technology Intelligence and Planning (2008) Vol. 4 (3), pp. 299-
325. 

Which research questions of the thesis are in focus? 
Introduction: Indications that very few studies deal with outsourcing of NPD. 

Keywords: 
Product development; SMEs; small and medium-sized firms; literature review. 

Background
An examination of classical articles in the field of product development reveals that they 
exclude or do not focus on the situation of SMEs. The firms in many studies published are 
really large firms or size is not presented for the sample. To our knowledge no literature 
review has covered product development in SMEs. Still, there are reasons to believe that there 
will be differences in how product development is conducted in large vs. smaller firms and 
which methods are more useful in firms of different size. For example, it is plausible to 
believe that access to resources and hierarchical construction of an organization does affect 
product development practices. 

Purpose
The fundamental question posed in this article is: What do we know about product 
development in SMEs? The review aims to provide tentative answers to two questions: [1] 
What topics or areas of research are in focus? [2] What type of research is 
increasing/decreasing? 
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Method
During 2003 and 2004 identification and sorting of the articles was carried out. A very 
systematic approach was used, in which each article was analyzed, by at least two researchers, 
and categorized accordingly. From an initial 5694 articles the sample was reduced to 149 
articles that fulfilled the study criteria (see Table 6). More details of the method can be found 
in paper 2.  

 

Table 6. Selection process of journal papers for further analysis.
Adopted from Paper 2. 

Contribution to the thesis 
The contribution of this article is an overview of the field of product development in SMEs. In 
our categorization scheme originally developed for the review, one of the headings was 
outsourcing of NPD. It was, however, cancelled later as the topic only found two hits in the 
selected articles. This result highlights the need for research in the area of outsourcing of NPD 
in medium-sized firms, as the phenomenon is very rarely described in the literature. The 
review is relevant to the thesis, as “outsourcing of NPD” is an area included in product 
development and “medium-sized firms” is a sub-category of SMEs.  
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5.4.3 Summary of paper 3 

Title:
World Class or Good Enough  the Choice of Partner when Outsourcing New Product 
Development in Medium-size Firms 

Author:
Jonas Rundquist 

Publication status: 
International Journal of Innovation and Technology Management (2008) Vol. 5 (4), pp. 423-
445. 

A report based on the original study was published in 2006 with the title “Outsourcing of new 
product development and some aspects on knowledge drain” in the anthology “CPDR on 
Innovation and Product Development”, ISBN 91-975075-0-4. 

An article based on the original study was also published in 2007 with the title “Outsourcing 
en el desarrollo de nuevos productos – Más allá de la participación del proveedor” in El
Hombre y la Maquina, Vol. 19, pp. 48-57. 

Which research questions of the thesis are in focus? 
Research question 1: What factors are important for outsourcing of NPD? 

Keywords: 
Outsourcing; external sourcing; new product development; medium-sized firms. 

Background:
Most studies on outsourcing refer to the outsourcing of the production of goods and/or target 
practices in large firms. The decision process when making an outsourcing decision is 
probably very different in the medium-size firms which is the target for the study and when a 
knowledge-intense activity as NPD is object for outsourcing. 

Purpose
The overall aim of this study is to describe the outsourcing of NPD (a knowledge intensive 
activity) in medium-size firms. The decision process is affected by various factors that can be 
explained with the help of theory. The specific aims of the present study are therefore to [1] 
generate theoretical arguments for and against the outsourcing of new product development, 
and [2] compare these arguments with those identified in an empirical case study of four 
medium-size firms.  

Theoretical framework 
Transaction cost theory (TCT) was the first theory employed to explain outsourcing decisions. 
TCT was questioned, which led to the identification of resource and knowledge perspectives 
that required investigation. These perspectives are frequently discussed in relation to 
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outsourcing in general. In this article four perspectives are applied to the outsourcing of NPD: 
1) Transaction cost, 2) Resource based, 3) Resource dependence, and 4) Knowledge-based 
perspective, and the theories are operationalized for this context. 

Method
The firms selected for the study are all located in Sweden and found in the associate network 
of the research group. General data from the firms were collected over seven years of 
contacts, visiting offices and production sites, and conducting unstructured interviews with all 
functions of the firms. Specific data regarding the outsourcing of NPD were collected by 
means of semi-structured interviews with the CEOs and R&D managers at their firms during 
spring and autumn 2002. More details of the method can be found in the appended Paper 3, 
while reflections on the method are included in the introductory text under the heading of 
“4.2.1 The qualitative studies”. 

Results
The findings indicate that four of the theoretically generated arguments were more applicable 
to the sample of medium-sized firms. These arguments are: 

- Outsourcing partners with a long previous relationship to the firm are often chosen due to 
lower relation-building costs. 

- Outsourcing of NPD activities in medium-sized firms is often due to lack of internal 
resources. 

- Projects of low strategic importance are more frequently chosen for outsourcing. 

- Outsourcing partners with strong inter-linkages are often chosen in order to render the firm 
less vulnerable. 

While all theories in the framework contributed, the strongest contribution was found to be 
resource-based theory. The four arguments that emerged most strongly in the findings indicate 
that medium sized firms seek partners with close linkages and a previous history of relations, 
rather than strategic resources or world-class knowledge. 

Contribution to the thesis 
The contribution from this article is the main structure, which compares theoretical 
perspectives and empirical observations in order to describe the NPD outsourcing decision.  

There is also a discussion in this article starting with common definitions of the two concepts 
of outsourcing and NPD respectively. They are merged to a full definition of “outsourcing 
NPD” that is used through the thesis and the studies presented in the thesis. The exact 
definition states that outsourcing of NPD refers to the development of new products (goods or 
service), when all or the innovative part of the NPD process is purchased externally based on 
a contract with organizational units that are separate from the outsourcing firm. 
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5.4.4 Summary of paper 4 

Title:
Knowledge integration efficiency in distributed product development projects 

Author:
Jonas Rundquist 

Publication status: 
Under review for International Journal of Product Development. 

An early version of the article was presented at the 14th EIASM Product Development 
Management Conference in Oporto, Portugal, June 2007. 

Which research questions of the thesis are in focus? 
Research question 2: How can effective knowledge integration be achieved when outsourcing 
NPD? 

Keywords: 
Distributed product development; knowledge integration; medium sized firms. 

Background:
Research has indicated that small and medium sized firms (SMEs) play an important role for 
innovation and the growth of the economy. However, in order to compete on a global market, 
most SMEs are bound to work in alliances (distributed organizations) to gather enough 
knowledge and resources for complex tasks such as product development. To maximize the 
effects of knowledge developed the issue of knowledge integration is important. A literature 
review found knowledge integration being a fragmented field of research, and few studies 
addressing the efficiency in knowledge integration. 

Purpose:
The purpose of this study is to deepen the conceptualization of knowledge integration 
efficiency in distributed product development projects. This is done by constructing a 
framework combining three types of knowledge with the degree of involvement between 
individuals involved, and tests the framework in a case study of three medium sized firms. 

Theoretical framework: 
Knowledge is categorized as thematic knowledge, process knowledge, and general 
knowledge.  

Method:
A longitudinal case study approach, in three medium sized manufacturing firms was used. 
More details of the method can be found in the appended Paper 4, while reflections on the 
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method are included in the introductory text under the heading of “4.2.1 The qualitative 
studies”. 

Results:
Results indicate a very high representation of impersonal knowledge integration in practice, 
even if there are similar indications from theory and the empirical material that more 
collaborative approaches to integration would improve the integrative efficiency. The 
framework has shown a practical relevance as it is understandable and easy to operationalize 
in an organization.  

Contribution to the thesis: 
The contribution of the present article is the framework combining three types of knowledge 
with the degree of involvement between individuals involved. Integrative efficiency is 
investigated in relation to degree of involvement in the knowledge integration from 
individuals. The framework is tested with practitioners and has a practical relevance as it is 
understandable and easy to operationalize in an organization. The importance of involving 
methods for knowledge integration as a booster of effects from ICT tools is pin-pointed. Some 
differences in importance of high involvement between integration of different types of 
knowledge were identified. 
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5.4.5 Summary of paper 5 

Title:
Practices for Outsourcing NPD Activities in Medium Sized Firms 

Authors:
Jonas Rundquist and Fawzi Halila  

Publication status: 
Forthcoming in European Journal of Innovation Management (2010) Vol. 13, No 1.  

A different version was published 2009 in the anthology ‘CTIM2 on Innovation and Product 
Development’, ISBN 978-91-975075-1-6.  

An early version of the article was presented at the 15th EIASM Product Development 
Management Conference in Hamburg, Germany, June 2008. 

Which research questions of the thesis are in focus? 
Research question 1: What factors are important for outsourcing of NPD? 

Keywords: 
NPD; survey study; best practice; Medium sized firms 

Background:
There have been many studies addressing practices for NPD during the last two decades. 
However, very few are followed up by addressing a similar sample to study changes in 
practices over time. In 2004 a best-practice study of NPD in medium-sized firms was 
published (paper 1). This article presents a follow-up study performed five years later (2002-
2007). The survey instrument is expanded with a chapter of questions to survey the field of 
outsourcing NPD.  

Purpose:
The purpose is to go deeper into the issue of outsourcing NPD and to describe current 
practices. 

Theoretical framework: 
The study is related to four areas of research: (formal) NPD processes, NPD strategies, 
outsourcing of NPD activities, and the organizing of NPD. The framework used is based on 
the perspectives from the first study of 2002 (paper 1), which was benchmarked from 
previous best-practice studies of NPD. All the questions of the survey instrument are derived 
from a theoretical framework based on NPD research. The extended part investigating 
outsourcing of NPD is based on the framework from paper 3. 
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Method:
In this study a web based survey questionnaire was used. The use of an web-survey is one of 
the factors that contributed to a high response rate. The other factor is the choice of a single 
respondent from each firm. More details on the method can be found in the appended paper 5 
and there are some additional reflections in the introductory text under the heading “2.2.4 The 
quantitative studies”. 

Results:
Results show that almost every firm today uses a formal NPD process. The quantitative 
comparison between the best firms and the rest shows that the best firms value a high level of 
knowledge rather than low price when searching for outsourcing partners. It is also indicated 
that the best firms seek partners at universities and research centres to a higher degree, while 
the rest search more upwards and downwards in the supply chain. A third finding is that the 
best firms use more personally involving methods to integrate knowledge after the closing of 
a project, while the rest use written reports and drawings without personal meetings to a 
higher extent. 

Contribution to the thesis: 
The results support the discussion in papers 3 and 4 with a quantitative descriptive result. The 
results show that search for knowledge is most important as a factor explaining outsourcing of 
NPD, rather than cost savings. Results also give some support to research question 2 as more 
involving methods for knowledge integration are significantly related to the best firms of the 
sample. 
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5.4.6 Summary of paper 6 

Title:
Effects of Knowledge Integration on Innovation Performance 

Author:
Jonas Rundquist 

Publication status: 
The version appended in the thesis is an improved version prepared for presentation at the 2nd 
EIASM publishing workshop for non-English speakers in Nice, France, October 2009. 

A previous version was presented at the 16th EIASM Product Development Management 
Conference in Twente, Netherlands, June 2009. 

Which research questions of the thesis are in focus? 
Research question 2: How can effective knowledge integration be achieved when outsourcing 
NPD? 

Keywords: 
Knowledge integration, innovation performance, product innovation, medium sized firms, 
regression analysis. 

Background:
Knowledge and its effect on innovation performance have not been an area of highest 
research intensity, even though some studies do exist. Thornhill (2006) found that a broad 
concept of knowledge influences firm performance and that a highly skilled workforce is most 
beneficial to firm performance in dynamic environments, while firms in stable manufacturing 
industries benefit more from investments in training. Darroch (2005) investigated the effect of 
knowledge management on innovation performance and found knowledge management to be 
a coordinating mechanism. Empirical evidence supports the view that a firm with a 
knowledge management capability will use resources more efficiently and thus will be more 
innovative and perform better.  

Integration of knowledge is one aspect that has been addressed lately. De Luca and Atuahene-
Gima (2007) investigate how formal knowledge integration mechanisms (i.e., use of 
documentation, information-sharing meetings, analysis of successful and failed projects) help 
to use the full benefits of knowledge in product innovation processes. The results are, 
however, not distinct and a reason for this could be that knowledge is treated as one single 
item. But knowledge can be of very different kinds, which will affect the influence on 
innovation performance. 
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Purpose:
The purpose of the study is to provide empirical evidence to support the effect of a firm’s 
ability to integrate knowledge on the innovation performance of a firm, and to examine the 
different effects of three categories of knowledge. 

Theoretical framework: 
Knowledge integration is assessed from a process perspective, which means that the concept 
of integration has a focus on the knowledge flow and the processes of acquiring, 
disseminating, and using knowledge between organizations. The concept of knowledge is 
categorized as thematic, process, and general knowledge, in accordance with paper 4. The 
dependent and moderating variables are defined according to well-known frameworks and 
measures. 

Method:
Data were collected using an e-survey sent to R&D managers representing firms with between 
100 and 800 employees from a cross-section of industries. A total of 355 firms were 
addressed and 193 questionnaires were returned and usable (54.4% response rate). 
Hypotheses were tested using multiple regression analysis with and without interaction terms. 
More details on the method can be found in the appended paper 6 and there are some 
additional reflections in the introductory text under the heading of “The quantitative studies”. 

Results:
Results indicate that ability to integrate thematic knowledge is significantly related to 
innovation performance. There is also a lower degree (.05) significant indication that product 
properties, such as complexity and newness, have a positively moderating effect on the above 
relation. 

Contribution to the thesis: 
The paper contributes a more refined classification scheme for knowledge and presents an 
empirical test of the framework in a quantitative study. The results show significant influence 
of the ability to integrate thematic knowledge on innovation performance, while process and 
general knowledge show no significant effect.  
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Research often suggests that formal New Product Development (NPD) processes increase
the success rate of NPD projects in a firm. However, recent studies indicate a relatively
low usage of formal NPD-processes. Very few studies of NPD practices have been carried
out in contexts other than that of the US, thus it is of interest to explore whether or not
important differences exist. The present study aims to identify the use of and practices
within formal NPD-processes in Swedish manufacturing firms and to compare the results
with a study conducted in a US context. The results indicate that differences exist in
for example reward systems for NPD teams.

Keywords: NPD-process; survey study; best practice.

1. Introduction

In recent decades, numerous researchers and practitioners have tried to iden-
tify best practices in order to create different models for describing the New
Product Development (NPD) process [Booz et al. (1968); (1982); Andreasen and
Klein (1987); Cooper (1994); Yasdani and Holmes (1999)]. These models typically
describe a process from an idea and/or a need to product launch and include activ-
ities such as Idea/Concept Generation, Idea screening, Business Analyzing, Devel-
opment, Test and Validation, and Commercialization.

Formally, documented NPD-processes in firms have become more frequent since
the nineties as a method to control costs, time and quality of the NPD-process. Nev-
ertheless, although many studies [Pittiglio et al. (1995); Tatikonda and Rosenthal
(2000)] indicate that the use of a formal NPD-process offers higher success rates in
product development, as many as 38.5% of US firms did not use a formal NPD-
process in 1995 [Griffin (1997)]. During the nineties, various conceptual articles have
indicated that the effectiveness of the NPD-process [Cooper (1994); Yasdani and
Holmes (1999)], outsourcing of the NPD-process [Quinn (1999); McDermott and
Handfield (2000)], and strategies for continuous improvement of the NPD-process
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[Tidd et al. (1997); Martensen and Dahlgaard (1999)] could be important future
NPD research issues.

Abbie Griffin [1997] presented the results of a survey conducted by PDMA
(Product Development Management Association) in US firms on product devel-
opment best practices fielded in 1995. The objective of that study was to determine
the current status of product development practice and to compare the results with
a similar survey conducted in 1989 [Page (1993)].

As the PDMA study was performed in US firms, it would be interesting to con-
duct a study based on the same survey in a different context, for example Swedish
firms. Cultural differences have been highlighted by scientific studies. Hofstede
[1984] revealed, for example, that US firms depend more on monetary rewards
than is apparently the case with Japanese firms. The purpose of the Swedish study
was to compare results between a US and a Swedish context. The survey used in
the Swedish study was also brought up to date by the inclusion of some new issues
that have emerged since the early nineties. One such issue is outsourcing of product
development and another is the introduction of NPD on the strategic management
level of the firm.

This paper presents the results of the survey study conducted in medium-sized
Swedish firms during autumn 2001. The goal of the present study was two-fold,
namely to:

• determine the current status of NPD practice in Swedish firms (for example use
of formal NPD-processes, type of process, and use of reward systems for NPD
teams)

• compare the results with those of the 1995 PDMA study [Griffin (1997)].

The firms in the sample were categorized in two clusters as “the best” and
“the rest”, where the best firms were those with a high emphasis on NPD. This
categorization was made with two variables; (A) sales from products developed
within the firm as a percentage of turnover and (B) sales of products commercialized
in the last five years as a percentage of turnover. “The best” are those firms who
indicated that they were above 50% on both variables. A total of 33% of the sample
met the criteria for both variables.

In a second categorization, the firms were asked to rate eight competitive factors
for winning new customers. Respondents were asked to rate each competitive factor
on a five-step Likert scale from not important (1) to very important (5). Both
categorizations were used to compare properties of the populations. The two types
of categorizations will be further discussed.

The goals of the study presented in this article are largely the same as those
of the PDMA-study. However, to define a framework for complementary topics, a
review of previous research in the areas was made. In the following section, the
theoretical base of the present study will be presented.

2. Frame of Reference

The study is related to four areas of research. These are: (formal) NPD-processes,
NPD Strategies, Outsourcing of NPD activities, and the Organizing of NPD. In the
following section key issues and concepts will be described and defined.
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2.1. Formal NPD-processes

A New Product Development (NPD) Process can be defined as the process from a
new product idea (generated by marketing and/or R&D) to the promotion and sale
of the product [McDermott and Handfield (2000)]. This process involves activities
such as concept generation, user tests, construction, design and development for
manufacturability. A formal NPD-process can be defined as “a formal blueprint,
roadmap, template or thought process for driving a new product project from the
idea stage to market launch and beyond” [Cooper (1994)]. This approach implies
that, in order to qualify as formal, the NPD-process must be documented in some
recognized form and be implemented to knowledge of the relevant parties, such
as management, NPD-department and other departments actively involved in new
product development. However, as the following discussion will show, the formal
NPD-process is not necessarily rigid and inflexible. It could rather be argued that
the trend among theorists has moved from ad-hoc to a formal and rigid process and
than turned back to a formal but flexible process.

Cooper [1994] describes three types (“generations”) of NPD-processes. The
first generation, developed by NASA, is a purely technological process aiming at
minimizing technical risks through an expanded system of checklists and stage-
gates. A stage-gate is defined as a decision point at which specific criteria must
be fulfilled before the go-ahead can be given for the next stage of the NPD-
process [Booz et al. (1968)]. In the present study these models will be catego-
rized as functional and sequential. No business aspects were considered in these
early models, and the process ends with delivery of the project to a marketing
department.

The first empirically based attempt to describe a practice for product develop-
ment management [Booz et al. (1968)] delineated a six-stage process for product
development activities. The study was based on data from 50 firms in various indus-
tries. The process, even though slightly modified for different industries and types
of products, can be described as a typical model used by a majority of firms. This
model forms the sequence of phases used by PDMA in their 1989 [Page (1993)]
and 1995 [Griffin (1997)] surveys. The basic process described by Booz, Allen and
Hamilton [1968] consists of six stages with the following stage-gates:

• Exploration
• Screening
• Business analysis
• Development
• Testing
• Commercialization

The second-generation process expands the process by non-technological steps
and also includes a cross-functional approach to NPD. This means that functions,
such as marketing and manufacturing, are integrated at all stages. The decision
points or gates are also cross-functional, which is important in terms of gaining
acceptance for decisions within the organization. Two results of a cross-functional
stage-gate process are a stronger market orientation and the possibility of concurrent
processing [Griffin (1997)]. The gates of the second-generation process are described
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as formal and rigorous, which means that all sub-processes within a stage need to
be completed before a go/stop decision can be made.

The third-generation process, suggested by Cooper [1994], introduces the pos-
sibility of overlapping the stages for greater speed and a less rigid stage-gate sys-
tem, where each project is unique and has its own routing through the process.
Cooper also introduces the term “fuzzy gates”, which means that go-decisions
can be conditional or situational. A project can for example be given a go ahead
even when substantial information is missing, on the understanding that the miss-
ing information is gathered later before a fixed date. This means that decisions
and timing of decisions are negotiable between the decision-maker and the team
[Cooper (1994)].

This set of process models defined by Cooper [1994] is used in both the present
study and the PDMA-survey, where the status for use of NPD-processes was deter-
mined for US firms [Griffin (1997)]. The respondents were asked whether they
used no NPD-process, an informal NPD-process or a formal NPD-process based
on the different types described by Cooper [1994]. The results from the PDMA-
study [Griffin (1997)] indicated that, while nearly 60% of the firms did use a formal
cross-functional stage-gate process in accordance with second or third generation
NPD mentioned above, as many as 38.5% employed no formal NPD-process at all.
Best practice firms had implemented formal NPD-processes to a higher extent than
the other firms. It would be interesting to compare the US results to a Swedish
context.

2.2. NPD strategies

A second study by Booz et al. [1982] was published in 1982. This study included
interviews with 150 NPD executives and a survey of more than 700 US manufactur-
ers in various industries. Based on their data and input from research on strategic
techniques to guide NPD [Crawford (1980)], they recommended a seventh step to
be added before the first step of the process, which they presented in 1968 [Booz
et al. (1968)]. The seventh step was the formation of a new product strategy. Booz,
Allen and Hamilton defined new product strategy as a strategy for deciding, which
new products are to be developed. This approach is also the most frequently stud-
ied strategy in a product development context [Cooper et al. (1999); Kelley and
Rice (2002)]. Cooper and Kleinschmidt [1995] point out that “a clear and well-
communicated new product strategy” is the second most important performance
driver that separates the top performers from the rest. They also conclude that the
strategies of the leading firms focused on and showed synergy with existing market
strategies as well as existing in-house technology.

New strategic issues connected to the NPD-process suggested in recent years
include strategic outsourcing of innovation [Quinn (2000)] and product platform
strategies [Meyer and Lehnerd (1997)]. Meyer and Lehnerd [1997] define a product
platform as “the development of a set of subsystems and interfaces that form a
common structure from which a stream of derivative products can be efficiently
developed and produced”. The issue of innovation outsourcing will be described in
a subsequent section of this article.
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According to Cooper and Kleinschmidt [1995], a high quality NPD-process is also
dependent on continuous improvements to the process. The authors argue that too
many firms just formalize the activities that are already being performed instead
of focusing on learning from previous processes. Their study concludes that this
issue is the most important difference between the leading firms and the rest and
that, therefore, a strategy for continuously improving the NPD-process would be
valuable [Cooper and Kleinschmidt (1995)].

In the 1995 PDMA-study [Griffin (1997)], the respondents were asked whether
or not they had “a specific strategy for their new product activities” although the
type of strategy was not stated. The result of the study was that 62.7% of those who
answered the question gave a positive response. This is an increase on a previous
PDMA-study [Page (1993)], where only 56.4% stated that they had a specific strat-
egy for their new product activities. It would be interesting to compare these results
with a Swedish context and to include a question as to the type of strategy employed.

2.3. Outsourcing of NPD

Outsourcing can be defined as the “purchase of an externally produced good or
service that was previously internally produced” [Lacity and Hirscheim (1993)].
This implies that, to be defined as outsourcing, an activity must previously have
been produced internally. The decision whether to purchase the goods or service
externally or to produce them internally can be analyzed from a number of per-
spectives such as transaction cost and resource based perspective. A transaction
cost perspective [Williamson (1985)] implies that if goods or a service can be more
cheaply produced externally than internally when transaction costs are added to
external costs, the goods or service should preferably be outsourced. Transaction
costs refer to the extra costs involved in the outsourcing decision, such as negotia-
tions, monitoring or legal disagreements. Williamson [1985] argues that transaction
costs increase as a result of three factors:

• Asset specificity which refers to the uniqueness of the firm’s knowledge and hard-
ware and the possibility of alternative use of assets. A higher degree of uniqueness
would lead to higher transaction costs.

• Uncertainty (i.e. unpredictable market, technological uncertainty, or contractual
complexity) could lead to higher transaction costs due to the need for structured
control mechanisms and/or adaptation to standards.

• Infrequent outsourcing may lead to higher transaction costs due to relation-
building or low economy of scale in legal matters.

A resource-based perspective is concerned with the use and development of a
firm’s resources. In his five-stage plan for a resource-based approach to strategy
formulation, Grant [1991] describes the necessity of upgrading and extending the
firm’s resources to fill the gap between identified internal resources and resources
required. Grant [1991] argues that in order for both to fully exploit a firm’s existing
resources and to develop competitive advantage, the external acquisition of comple-
mentary resources may be necessary. According to Grant, filling this gap by means



42 J. Rundquist & A. Chibba

of outsourcing maintains and increases the firm’s resources, extends competitive
advantage and broadens the firm’s set of strategic opportunities.

In a conceptual article in 2000, Quinn [2000] claims that strategic outsourc-
ing of innovation is a necessary action to gather sufficient knowledge and manage
the insecurities of a rapidly changing world. Almost any stage of the NPD-process
can, according to Quinn, be profitably outsourced. Basic research and early stage
development could be outsourced to universities or government laboratories, and
advanced development and product innovation should, according to Quinn, prefer-
ably be outsourced to suppliers. Even later stages of the NPD-process such as
business processes or new product launches could be outsourced to distributors or
wholesalers.

A trend today is that firms use outsourcing in order to acquire competencies that
external suppliers of knowledge can offer. By using more sophisticated outsourcing
and new electronic communications, modeling and monitoring techniques, firms can
decrease cycle times, costs, investments and risks. Furthermore, Quinn [1999] claims
that larger system producers in aerospace (Boeing, Aerospatiale), transportation
(Ford, Newport News), communications (AT&T, GTE), and energy (Mobile, Enron)
have increasingly realized that their central R&D departments cannot match the
innovative capabilities of a well-managed supplier system except in the few areas
that comprise their core competencies.

Feldman [2001] argues that, from the point of view of NPD and product improve-
ment, there appears to be an important hidden cost in outsourcing activities. The
Japanese have continually improved their products over the years through a greater
willingness to entertain suggestions from line workers that could improve produc-
tion processes, cut costs and sometimes even change the nature of the product itself.
When production is handed over to a contract manufacturer, especially one that is
offshore, the feedback pertaining to product improvements that originate on the fac-
tory floor may be greatly diminished [Feldman (2001)]. Outsourcing of innovation
or NPD could probably lead to a similar loss of knowledge creation within the firm.

It would be interesting to investigate to what extent outsourcing of NPD is
used, the rationales behind the outsourcing of NPD, to whom NPD is outsourced
and which function within the firm decides on the outsourcing of NPD.

2.4. Organizing NPD

Several studies have addressed the structural issues of organizing NPD, such as the
problem of who has responsibility for NPD in the firm [McGrath and Romeri (1994)].
Booz et al. [1968] have described two basic forms of organization; a permanent staff
of people in an NPD-department versus a new product committee that evaluates and
coordinates NPD on a part-time basis. In the latter case, the committee members
have primary tasks and responsibilities other than NPD. A third structure could
be that each business unit is responsible for NPD decisions in their market area,
i.e. NPD is decentralized to a business unit level. If there is no NPD-department,
one function, such as marketing or production, may be responsible for NPD. This is
a structure that describes a fourth case. The above-mentioned case of outsourcing
NPD represents the fifth. These approaches are not exclusive in the sense that one
approach excludes the others.
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A recent type of structure examined in the PDMA-survey of 1995 [Griffin (1997)]
is the introduction of NPD-process owners. A process owner is responsible for the
NPD-process as well as for the improvement and implementation of an improved
NPD-process across firms or divisions.

It would be interesting to examine to what extent the firms of the sample identify
their NPD-processes according to the above structures.

3. Method

A mail survey was used to determine the current status of product development
practices in medium-sized Swedish firms. The main reason for using a mail survey
was the possibility of reaching a large number of respondents with a broad range
of questions. Another reason was the opportunity to compare some of the results
with the PDMA-study of 1995 [Griffin (1997)]. The present survey was partly based
on the PDMA-survey. All the questions from the PDMA-instrument was present,
but the questionnaire was extended to include outsourcing, as the PDMA-survey
was carried out five years ago, at which time the outsourcing of NPD was not an
issue. The subject of NPD strategies was present in the PDMA-instrument, but was
divided into a greater number of variables in the present study in order to obtain a
more detailed picture. The new variables were based on the theoretical framework
presented above.

A professional translator translated the PDMA-survey into Swedish, and the
Swedish version was tested on a sample of academics and practitioners. After the
test phase, the instrument was simplified in order to improve the response rate and
to focus on the most important issues.

The firms targeted in the study were medium-sized, Swedish manufacturing firms
of between 200 and 800 employees. The targeted firms covered products of varying
complexity as well as varying production processes and markets. A database search
at Statistics Sweden (SCB) resulted in a selection of 338 potential respondents
registered as manufacturing firms with between 200 and 800 employees. Of the 338
potential respondents, a sample of 80 respondents was randomly selected. Each
firm in the sample was contacted by phone, and the person responsible for product
development was identified, informed about the survey and agreed to respond to
it him/herself. This method was chosen to present a high response rate. The mail
survey, together with a covering letter and a stamp-addressed envelope, was then
sent to each person responsible for product development. Respondents who failed to
return the completed survey form within one month were reminded on two occasions
by phone. This method produced a response rate of 57%, which could be considered
a reasonable response rate for a mail survey. As indicated in Table 1, a majority of
the respondents could be classified as mechanical engineering firms.

The nine-page survey, which came with a list of instructions, was divided into
five parts covering issues surrounding the NPD-process:
• questions to categorize the responding organization
• NPD strategies
• NPD-processes within the organization
• processes for outsourcing NPD
• organizing NPD
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Table 1. The respondents divided into
industries.

Industry Respondents (%)

Mechanical 67
Chemical 13
Paper and pulp 4
Construction 3
Other 13

Total 100

The first category of questions was used to classify respondents according to
industry and to categorize them in two ways. The first category distinguishes
between firms with a high and those with a low emphasis on NPD. For this pur-
pose, two variables were used; (A) sales from products developed within the firm as
a percentage of turnover and (B) sales of products commercialized in the last five
years as a percentage of turnover. In the instrument, both issues were open ques-
tions where the respondents answered by indicating percentage of turnover. “The
best” are those firms who indicated that they were above 50% on both variables.
A total of 33% of the sample met the criteria for both variables.

To perform the second categorization, the firms were asked to rate eight compet-
itive factors for winning new customers (order winners). The factors in the survey
were lower price, better product design, higher product quality, reliable deliveries,
faster deliveries, better after sale, broader product line and frequency of new prod-
uct launch. Respondents were asked to rate each competitive factor on a five-step
Likert scale from not important (1) to very important (5). This rating was compared
with the use of NPD-processes in the population (see Table 2).

4. Results and Discussion

Our literature review indicated a shift from the more normative view of NPD-
processes in the earlier literature to the more flexible view contained in the recent
literature. In the early literature, authors attempted to identify best practices and
recommended the incorporation of specific stages into the NPD-process. In the more
recent literature, authors often focused on the variety of possible NPD-processes,
claiming that every firm must develop and continuously improve their own NPD-
process in view of the fact that every new product has individual characteristics
and therefore demands a specific process. Firms can implement improvements based
on the experience gained from earlier NPD projects, although it is not possible to
predict whether or not a given process is optimal for every NPD-process in the
firm. In the following section, the results of the survey are presented in addition to
comments and the discussion.

4.1. Use of formal NPD-processes

As described earlier, in many studies the use of a formal NPD-process has proved
to be the difference between success and failure at project level [Pittiglio et al.
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Fig. 1. NPD-processes: The best versus the rest. The categories “None” and “Informal” indicate
no formal processes. XF = Cross-functional teams. Chi-square = 11.0, p < 0.05.

(1995); Tatikonda and Rosenthal (2000)]. However, 29% of the firms across the
entire sample of the present study do not use a formal process (response: “none” or
“informal”). This figure is considerably lower than the 38.5% in the PDMA-study
[Griffin (1997)]. One reason for this could be that all firms in the sample are certified
in accordance with ISO 9000. When the PDMA-study was performed in 1995, the
ISO 9000 was not very widespread. Even today the ISO 9000 is more common in
Europe than in the US. This means that there could be a time factor affecting the
use of formal NPD-processes in addition to the geographical factor.

Firms in the mechanical engineering industry are more likely to use a formal
NPD-process, with up to 80% stating that they use such a process compared to
50% in firms in processing industries, such as chemical or paper/pulp.

The best firm group uses formal NPD-processes to a higher extent than the other
firms (Fig. 1). Up to 87% of the best firms use a formal NPD-process, compared to
63% of the rest/others (functional sequential, XF stage gate or XF 3rd generation
as illustrated in Fig. 1). An unexpected result is that 60% of the best firms use a
cross-functional third generation process. In the 1995 PDMA-study, only 23% of
the best firms used a cross-functional third generation process.

In the questionnaire used in the present study, the alternatives were directly
translated from the PDMA-study and were thus identical. Therefore, the difference
between the present study and the PDMA-study can only be explained by means of
other parameters. Possible explanations could be the time factor and/or the cultural
factor. In the Swedish context, a rich store of literature as well as knowledge clusters
has enhanced the NPD-process since the late nineties. One of the major results is
the importance of formality in NPD although, on the other hand, too formal an
approach has been criticized, as it both blocks creativity and leads to the risk that
relevant functions will be excluded from NPD. In our extended study based on
interviews with NPD executives, there seems to be a surprisingly high awareness of
organizational matters and also an understanding of the need for flexibility in the
NPD-process.a

aInterviews performed during 2002 and 2003 in five medium-sized manufacturing firms. Early
results were presented at the 10th EIASM Product Development Management Conference in
Brussels.
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Table 2. The use of a formal NPD-process related to competitive factors. 1 = Least important
competitive factor, 5 = most important competitive factor.

Frequency
Better Higher Better Broader of new

Lower product product Reliable Faster after product product
price∗ design∗ quality∗∗ deliveries deliveries sales∗ line launch∗∗

Formal 3.5 3.8 4.2 4.4 3.6 3.7 3.6 3.3
NPD-process

No formal 3.4 3.3 3.6 4.6 4.0 3.7 2.9 2.4

NPD-process

∗Chi-square p < 0.12; ∗∗Chi-square p < 0.05.

Table 3. The best and the rest related to competitive factors.

Frequency
Better Higher Better Broader of new

Lower product product Reliable Faster after product product
price design quality∗ deliveries deliveries sales line∗ launch

The Best 3.2 4.1 4.4 4.5 4.0 3.9 3.9 3.2
The Rest 3.6 3.4 3.9 4.5 3.6 3.6 3.1 3.0

∗Chi-square p < 0.12; ∗∗Chi-square p < 0.05.

To enable another type of categorization, the firms were asked to rate eight fac-
tors that could be important to win new costumers (order winners) to the firm. This
rating was compared to the extent of use of formal NPD-processes. The mean values
presented in Table 2 indicate that firms that consider product properties such as
“higher product quality” and “frequency of new product launch” as more important
use a formal NPD-process more frequently than firms that rate these factors as less
important. In the group of variables describing organizational properties, such as
“lower price” and “better after sales”, this difference was not visible.

The ISO 9001 international quality management standard stipulates that the
design procedure should be described, although the level and detail of the descrip-
tion is left to the firm to decide. It could be argued that firms rating higher product
quality as important have worked more actively in defining and describing the NPD-
process. This argumentation is supported by the fact that the means of competitive
factors categorized according to the best and the rest are less significant. There
is a stronger connection between competitive factors and the use of formal NPD-
processes than between competitive factors and the best/the rest, as indicated in
Table 3.

4.2. NPD strategies

In the 1995 PDMA-study, 62.9% of the total sample had a strategy for “new product
activities” [Griffin (1997)]. In the present study, the result is 73.3%. This could
indicate a continuation of the trend that began with 54.5% in the PDMA-study of
1989 [Page (1990)] and/or the geographical difference.
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Table 4. The use of a formal NPD-process related to the existence of a documented strategy for
different aspects of NPD.

Strategy for Strategy for Strategy for
Strategy for outsourcing product continuous

product line∗∗ innovation platforms improvements∗
(%) (%) (%) (%)

Formal NPD-process 94 28 78 87
No formal NPD process 23 31 62 53

∗Chi-square p < 0.12; ∗∗Chi-square p < 0.05.

Table 5. The existence of a documented strategy for different aspects of NPD.

The firm has a documented strategy for . . .

Product Outsourcing Product Continuous improvements
line innovation platforms∗ of NPD-process
(%) (%) (%) (%)

The best 87 27 60 87
The rest 67 30 30 73

∗Chi-square p < 0.05; ∗∗Chi-square p < 0.01.

Furthermore, the firms were asked if they had any documented strategies for dif-
ferent types of situations. The strategy aspects examined in the present study were
product line, supplier involvement, product platforms and continuous improvements
of the NPD-process. As indicated in Table 4 firms with a formal NPD-process have
a more documented strategy for product line aspects and for continuous improve-
ments in the NPD-process. This pattern could not be identified in the strategies
regarding outsourcing of innovation or product platforms.

In comparison with similar studies [Cooper and Kleinschmidt (1995); Griffin
(1997)], the present study reveals no significant differences between the best and
the rest in terms of NPD strategies. In the best firm group, 87% had a product line
strategy compared to only 67% of the rest (Chi-square p = 0.153).

The only significant difference between the best and the rest in respect of type
of strategy was found in the area of product platforms. As indicated in Table 5 the
best group had a significantly higher percentage of product platform strategies.

4.3. Strategic outsourcing of NPD

Outsourcing of production has been a trend during the nineties, which has led to
increased supplier involvement in the NPD-process. It is therefore interesting to note
that 67% of the firms in our sample outsourced parts of the NPD-process. This is
also a surprising result considering that only 29% of the firms have a documented
strategy for innovation outsourcing. The group outsourcing NPD was asked to state
the most important reasons for this decision, and all respondents gave more than
one reason. In the group of firms outsourcing the NPD-process, 59% claimed that
the main reason was the need for technological competence while 40% mentioned
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greater effectiveness in the production phase. Supplier involvement can provide
both, especially effectiveness, in the production phase. Technological competence
can be found in universities or through consultancy firms, which are major benefi-
ciaries of NPD outsourcing in the study. Other reasons (19%) for outsourcing NPD
were the need for design knowledge and lack of economic or personal resources,
which is also supported by the high percentage of outsourcing to consultancy firms.

Firms that outsource NPD activities most frequently chose to collaborate with
present or prospective future suppliers. 63% of the firms outsourcing NPD used
current suppliers and 29% potential future supplier (a supplier with whom discus-
sions are in progress although no formal agreement has yet been made) (Fig. 2).
The second and third choices for outsourcing NPD activities were consultancy firms
(53%) followed by universities (43%).

This supports the claim that technological competence is a major reason for
outsourcing NPD. Another interesting finding is that a minority of the firms used
almost all types of partners, while the majority collaborated with only one or two
types of partners; normally present suppliers and consultancy firms.

The firms in the sample using customers for outsourcing of NPD are often
subcontractors, whose products are developed by the customers. However several
respondents are special machinery suppliers supplying tailor-made products to their
customers.

The firms in the sample were also asked to rank which function in the firm
that was mainly responsible for initiating the outsourcing of NPD, as well as the
function with the next highest degree of responsibility. The results are presented
in Table 6. According to our survey, the most frequent function to initiate the
outsourcing of NPD is R&D. This result is not surprising in view of the fact that
the R&D function is usually responsible for NPD. However, the high level of R&D
involvement is rather surprising as, for example, purchasing is usually the function
most frequently in contact with suppliers while marketing has the highest level of
contact with the clients. Thus, both groups are highly involved in the outsourcing of
NPD. This could be the result of efficient cross-functional processes, where contacts
made by the purchasing department are passed on to R&D whenever the need for
specific competence arises for the NPD or parts thereof.

Fig. 2. Who the firm cooperates with when outsourcing parts of the NPD-process. Only firms that
use outsourcing of NPD activities were included.
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Table 6. Functions most frequently initiating the outsourcing of NPD.

Initiating outsourcing

1st 2nd Total 1st and 2nd
Function (%) (%) (%)

R&D 83 13 96
Purchasing 0 38 38
Production 3 36 39
Marketing 7 13 20
Other 7 0 7

Total 100 100

Table 7. NPD-organization.

The best The rest

Yes No Total Yes No Total
Organizational approaches to NPD (%) (%) (%) (%) (%) (%)

New product department with permanent
staff members∗

87 13 100 57 43 100

NPD projects are outsourced to external
actors∗∗

33 67 100 0 100 100

A new product committee oversees all
development efforts

20 80 100 40 60 100

Each business unit’s general manager
directs their own NPD efforts

7 93 100 20 80 100

A process-owner is responsible for
spreading the process to the entire firm

13 87 100 37 63 100

A single function is responsible for NPD∗ 33 67 100 80 20 100

∗Chi-square p < 0.05; ∗∗Chi-square p < 0.01.

4.4. Organizing NPD

The survey listed six organizational structures based on the theoretical framework
and asked the respondents to state all structures that described the structure of
their firm’s NPD projects.

As indicated in Table 7, the best firms use a new product department with
permanent staff members to a much higher extent than the rest of the firms. In
the best firms, cross-functional responsibility is used to a greater extent than in
the rest of the firms. 67% in the best group had no specific function responsible for
NPD compared to 20% in the rest group. The remaining 33% in the best group all
answered that R&D was responsible for NPD as indicated in Fig. 3. In the “rest”
category, only 20% have cross-functional responsibility and R&D function has sole
responsibility for NPD in 57% of the firms. This is a surprisingly big difference but it
corresponds well with the result that 60% of the best firms use cross-functional third
generation NPD-processes. The result also indicates that a cross-functional group
with permanent members and responsibility for NPD could be a fruitful approach.
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Fig. 3. Functions responsible for NPD Chi-square = 11.0, p < 0.05.

Table 8. Types of rewards used for team leaders and team members, categorized and compared
between the best and the rest.

The best The rest

Sometimes/Always Never Sometimes/Always Never
Type of reward used (%) (%) (%) (%)

Recognition in organization’s
newsletter

68 32 50 50

Completion dinner with the group 60 40 43 57
Other financial reward 20 80 17 83
Compensation time 18 82 7 93
Award dinner 11 89 17 83
Non-financial team award 13 87 10 90
Project-based profit-sharing 13 87 10 90
Project-based stock or options 13 87 7 93
Other non-financial reward 13 87 0 100
Plaques, pins etc 0 100 7 93

4.4.1. Reward systems for NPD teams

Surprisingly, there seem to be very few reward systems for NPD project leaders
and NPD team members (see Table 8). Our material also indicates that there is no
difference between rewards for team leaders and team members. Both categories are
offered the same types of rewards and with the same frequency. The most frequent
types of rewards are “recognition in the organization’s newsletter” and “completion
dinner with the group”. These two types of rewards are used in more than 50% of
the firms. The best firms seem to make slightly better use of reward systems than
the rest, but there is no significance difference.

The use of completion dinners and recognition in the organization’s newsletter
is similar to the PDMA-study of US firms [Griffin (1997)], though the difference
between the best and the rest was greater in the US study. The other variables
(types of rewards) are also the same as in the US study, except for two variables
that are remarkably different. These are award dinners (11% and 17% compared
to 42% and 29%) and plaques (0% and 7% compared to 52% and 43%). This
result can be explained by the cultural differences between the US and the Swedish
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(European) context. Both “award dinners” and “plaques” are examples of symbolic
awards with an individual focus [Wilson (1995)]. In contrast, both “recognition in
the organization’s newsletter” and “completion dinner/lunch with the group” are
examples of social awards with a group focus. The individual focus in the US context
is also supported by the result of the PDMA-study indicating that project leaders
are more often acknowledged than project members [Griffin (1997)]. This was not
found in the Swedish context.

5. Comparison with Former Studies

As stated before, some of the results from the present study could be compared
with the 1995 PDMA-study [Griffin (1997)]. The comparison of the results will
be presented in Table 9. As discussed earlier, it is hard to determine whether the
differences in the results are due to the time factor or cultural differences. However,
it is evident that the use of a formal NPD-process in general and a cross-functional
3rd generation process in particular is markedly higher in the present study.

Table 9. Comparison of the results of the present study and the 1995 PDMA study [Griffin (1997)].

The findings of this study (survey carried out in
2001)

The findings of the PDMA-study (survey
carried out in 1995) [Griffin (1997)]

Use of NPD-processes
The best firm group uses formal NPD-processes
to a greater extent than the rest (87% versus
63%).

The best firm group uses formal
NPD-processes to a greater extent than the
rest (69% versus 52%)

60% of the best firm group use a
cross-functional third generation model

Nearly 25% of the best firm group use a
cross-functional third generation model.

Strategies for NPD
73.3% of the total sample had a strategy for
new product activities.

62.9% of the total sample had a strategy for
new product activities. 54.5% in the
PDMA-study of 1989 [Page (1993)].

Organizing NPD
The most common structure in the total sample
seems to be a permanent staff (67%).

The most common structure in the total
sample seems to be a single function
responsible for NPD (39%). The second most
common structure in the total sample seems to
be a permanent staff (35%).

R&D is the most common function to have sole
responsibility for NPD (76%), followed by the
Marketing function (7%). No respondents
mentioned the Engineering function.

The most common function with sole
responsibility for NPD is Engineering (38%),
followed by R&D (33%) and Marketing (30%).

The most frequent source of reward for NPD
project teams and project leaders was
recognition in the organizations’ newsletter
(62%) and the second most frequent was
completion dinner (55%). There were no
differences observed between best practice firms
and the rest in terms of rewards. Symbolic
awards were very seldom used (5% and 14%).

The most frequent source of reward for NPD
project teams and project leaders was
completion dinner (54%) and recognition in
the organization’s newsletter (54%). Rewards
were considerably more common in the best
practice firms than in the rest. Symbolic
awards such as plaques and award dinners
were used to a relatively great extent (43%
and 32%).
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6. Conclusion

The present study has provided some managerial implications that are summarized
in a normative form in the following section. Finally, our concluding remarks offer
a description of the operational future of our research project.

6.1. Managerial implications

The managerial implications of the present study are presented in the form of three
recommendations, based on the findings from the best group of firms. It is however,
necessary to evaluate the recommendations in order to find the best organization
for every situation and context.

6.1.1. Use of formal NPD-processes

The use of formal NPD-processes seems to be more extensive in the best practice
firms. A documented and widely known NPD-process helps all functions to coordi-
nate and participate in activities in a cross-functional way. All functions involved
know when and how they are expected to contribute to the NPD-process result. The
formal process can also be seen as a way of controlling and measuring the results
produced in the process, in order to offer senior management an opportunity to
evaluate and compare projects.

However, the results indicate that the best practice firms have adopted the
cross-functional 3rd generation NPD-processes to a much greater extent than the
rest of the firms. These models typically have a flexible approach to activities and
decision gates. Cooper [1994] suggests that all activities are not always essential
and that all gates do not need to be passed. The project team must decide how to
use the models in meeting the particular needs of the specific project. This means
that the formal NPD-process should be seen more as a roadmap than a rulebook.
It is, however, important to remember that the decision to exclude an activity or
decision gate must not be made ad hoc or for the wrong reason. A reason could be
lack of competence, which should instead lead to a careful decision in agreement
with the team and the gatekeepers at the preceding gate, taking many aspects into
consideration.

6.1.2. Use of an NPD-department with permanent staff members

The use of an NPD-department with permanent staff members seems to be more
extensive in the best practice firms. This means that an NPD committee with
part-time staff is a less common type of organization in the best practice firms.
A permanent staff provides an opportunity to work continuously with the NPD-
process and avoids interruption and concentration being divided between different
tasks.

6.1.3. Share responsibility for the NPD-process between various functions

A single function with sole responsibility for the NPD-process is less widespread
in the best practice firms. This indicates an awareness of the importance of using
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experience from various functions in the development and improvement of the NPD-
process. The different functions are not only employed for executing activities in
the NPD-process but also in the evaluation of the use of the process.

6.2. Final remarks

The present study will be repeated on a regular basis in order to track development
over time. An agreement has been made with PDMA to synchronize future studies.
This means that the survey and the selection of the sample will be identical to
future PDMA-studies in order to obtain results that can be directly compared. A
network of research groups in Europe has also been created under the auspices of the
EIASM in order to ensure that an identical survey is performed in various European
countries. This will provide a useful means of tracking trends in NPD-practices in
an international context.
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Enkäten har utvecklats för att kartlägga modeller och processer som 
används inom medelstora företag i Sverige vid utveckling av nya 
produkter eller produktinnovationer. Svaren kommer att samlas in och 
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ta del av resultatet så snart detta är sammanställt. 

Notera att alla svar behandlas konfidentiellt och att all bearbetning sker 
anonymt. Resultaten kommer endast att användas som empiri vid 
akademisk forskning. 

Enkäten är uppdelad i fem delar: 
Allmänna frågor om företaget 
Produktutvecklingsstrategier 
Processen för att utveckla nya produkter inom företaget 
Processer vid outsourcing av produktutveckling 
Organisering av produktutveckling 

Svaren ska spegla situationen inom företaget som helhet. 

Enkäten ska besvaras av Produktutvecklingschef eller chef för Forskning 
& Utveckling, eller om sådan inte finns, av den person som närmast 
ansvarig för produktutveckling. 

Var vänlig returnera enkäten i det bifogade svarskuvertet då enkäten är 
besvarad. 
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Jonas Rundquist – jonas@rundquist.nu - 035-167593 

CPDR 
Sektionen för Teknik & Ekonomi 

Högskolan i Halmstad 
Box 823 
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I.  Allmänna frågor om företaget 

Syftet med avdelningen ”allmänna frågor om företaget” är att skapa en generell bild av 
företaget. 

Besvarar frågorna som representant för hela företaget, dvs. besvara frågorna så att 
svaren gäller för hela företaget, inte endast för en affärsenhet eller geografisk 
anläggning.  

1. Företag: ____________________________________________________________________ 

Adress: __________________________________________________________________________ 

Telefon/e-mail: __________________________________________________________________ 

Respondentens namn: ___________________________________________________________ 

Respondentens funktion: ________________________________________________________ 

2.  Genomsnittligt antal årsanställda under år 2000 ___________ 

3.  Företagets omsättning under år 2000 ___________ 

4. Inom vilken bransch ligger företagets huvudsakliga verksamhet. 
Verkstadsindustri 
Kemisk industri 
Livsmedelsindustri 
Textilindustri 

Papper & Trä industri 
Byggvaruindustri 
Annat (vilken, skriv på linjen)  

_____________________________________ 

5. Är företaget certifierat enligt någon kvalitetsstandard? 

Ja  Arbete med  Arbete med  Certifiering  
  certifiering pågår certifiering är   är inte planerad 
     Planerat  (Gå förbi fråga 6) 
[   ]         [   ]        [   ]            [   ]  
       
Vid ja; årtal för certifieringen _______ 

6. Enligt vilken standard arbetar företaget?  

[   ] ISO 9000  [   ] Annan standard, Vilken _________________ 

7. Ungefär hur stor andel av företagets omsättning kommer från produkter/tjänster 
som är utvecklade inom företaget? ________% 

8. Ungefär hur stor andel av företagets omsättning består av produkter utvecklade 
under de fem senaste åren? _________% 
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9. Ungefär hur stor andel av företagets omsättning kommer från export? ________% 

10. Hur skulle du beskriva utvecklingen under de senaste två åren för de marknader 
där företagets huvudsakliga produktlinje konkurrerar? 

snabbt  ökande  stabil  minskande snabbt  
ökande        minskande 

      [   ]     [   ]     [   ]     [   ]       [   ] 

11. Ungefär hur stor andel av företagets omsättning genererades av företagets tre 
största kunder? 

Mindre än 25% 25-50% 51-75% 76-90% mer än 90% 
[   ]     [   ]     [   ]     [   ]       [   ] 

12. I vilken utsträckning är följande mål betydelsefulla för företagets viktigaste kunder 
(Markera alla lämpliga alternativ). Jämfört med era konkurrenter, vinner ni orders 
genom att sikta mot: 

    Hur är målets  
 Inte Mycket prioritet jämfört  
 viktig viktig med för 3 år sedan?
Lägre försäljningspris 1 2 3 4 5 lika lägre högre 
Bättre produktdesign 1 2 3 4 5 lika lägre högre 
Högre produktkvalitet 1 2 3 4 5 lika lägre högre 
Pålitligare leveranser 1 2 3 4 5 lika lägre högre 
Snabbare leveranser 1 2 3 4 5 lika lägre högre 
Bättre kundservice (Efterförsälj- 1 2 3 4 5 lika lägre högre 
 ning och teknisk support) 
Bredare produktsortiment 1 2 3 4 5 lika lägre högre 
Nya produkter oftare 1 2 3 4 5 lika lägre högre 
Övrigt (Specificera) : ____________ 1 2 3 4 5 lika lägre högre 

   



Paper 1 – Survey instrument

sid 4 (9)  2001-10-24 

II. Produktutvecklingsstrategier 

Denna del av enkäten har som syfte att kartlägga strategiska val som gjorts av 
företaget.  

13. A) Har ert företag en uttalad strategi1 för utveckling av nya produkter vad gäller  
val av produktlinjer eller områden där nya produkter ska utvecklas?  

Ja    Nej   (hoppas över B) 

B) Baseras denna strategi främst på information från … 

Ledningsgrupp/styrelse _______% 
Marknadsavdelning  _______% 
Utvecklingsavdelning  _______% 
Produktionsavdelning  _______% 
Annan …………………….. _______% 

14. Har ert företag en uttalad strategi vid utveckling av nya produkter som bygger på 
produktplattformstänkande?
(Med produktplattform avses här en gemensam grundkonstruktion eller en uppsättning gemensamma 
nyckelkomponenter som kan utnyttjas för flera olika slutprodukter.) 

Ja    Nej 

15. Har ert företag en uttalad strategi vid utveckling av nya produkter som bygger på 
modultänkande?
(Med modultänkande avses här en uppsättning delkomponenter som är direkt utbytbara mellan ett stort 
antal slutprodukter.) 

Ja    Nej 

16. Har ert företag en uttalad strategi när det gäller vilka delar av nyproduktutveckling 
som ska vara föremål för outsourcing av produktutvecklingsfunktionen?  
(Med outsourcing avses här att huvuddelen av produktutvecklingsprocessen eller centrala delar av 
produktutvecklingsprocessen ligger utanför företaget.)  

Ja    Nej 

17. Har ert företag en uttalad strategi för förändring/förbättring av enskilda 
produktutvecklingsaktiviteter och/eller produktutvecklingsprocess?  

Ja    Nej 

                                                          
1 Med uttalad strategi avses formellt dokumenterad strategi eller tydlig och, inom företaget, allmänt 
vedertagen strategi. 
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III. Processen för att utveckla nya produkter inom företaget 

Syftet med denna delen av enkäten är att kartlägga företagets 
produktutvecklingsaktiviteter och sammansättning av produktutvecklingsaktiviteter.  

Besvara frågorna så som företaget hanterar nyproduktutveckling. Med 
nyproduktutveckling avses här produkter som är världsnyheter eller nya 
produkter/produktgrupper för företaget. Med nyproduktutveckling avses inte mindre 
produktförbättringar eller ren konstruktionsförenkling av befintliga produkter. 

18. Kryssa i rutan framför den mening som bäst beskriver er produktutvecklingsprocess 
(kryssa endast i en ruta):

Vi har ingen formellt dokumenterad process för nyproduktutveckling. (hoppa över 
fråga 2) 

Även om vi inte följer någon formellt dokumenterad process, har vi en tydlig och 
vedertagen kedja av aktiviteter som ska fullföljas vid produktutveckling. (hoppa över 
fråga 2) 

Vi har en formellt dokumenterad process där .. 

.. en avdelning fullföljer en uppsättning aktiviteter, en ledningsgrupp granskar 
resultatet och ger klartecken för nästa avdelning att ta över och påbörja en annan 
uppsättning aktiviteter.  
.. en tvärfunktionell grupp fullföljer en uppsättning aktiviteter, en ledningsgrupp 
granskar resultatet och ger klartecken för den tvärfuktionella gruppen att påbörja 
nästa uppsättning aktiviteter.  
.. tvärfunktionella grupper använder en process med flera steg och beslutspunkter, 
men där stegen flyter i och överlappar varandra och där ledningsbeslut fattas vid 
behov och i öppen dialog mellan ledning och grupp. 

Annat (Vänligen beskriv): _________________________________________________________ 

19. Under hur många år har ert företag följt en formellt dokumenterad 
produktutvecklingsprocess? 

    0-1 år   2-3 år  4-5 år   6-10 år  mer än 10 år 
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20. Utvecklingen av nya produkter beskrivs ofta som en serie oberoende och möjligen 
överlappande steg eller aktiviteter. I tabellen nedan beskrivs flera sådana aktiviteter.  

A. Markera med ett “X” i den första kolumnen om ert företag har med aktiviteten i sin 
produktutvecklingsprocess vid nyproduktutvecklingsprojekt.  

B. Betrakta de nyproduktutvecklingsprojekt som har kommersialiserats. I hur stor 
andel av dessa projekt fullföljdes de olika typerna av aktiviteter nedan.  

C. Uppskatta hur lång tid (i veckor) som används för varje typ av aktivitet. 

   (A)  (B) (C)  
   Vår process  % av projekten Antal veckor 
   inkluderar innehöll använda 

Idé/Koncept Generering: Identifiera möjligheter och  _______% _______ veckor 
    inledande generering av möjliga lösningar. 

Idéutvärdering: Sortera och rangordna lösningar, ta  _______% _______ veckor 
    bort olämpliga lösningar. 

Affärsanalys: Värdera konceptet ekonomiskt, skriva  _______% _______ veckor 
    marknadsscenarior, förbereda utvecklingskontrakt. 

Utveckling: Från koncept till en fungerande produkt  _______% _______ veckor 

Test och verifiering: Funktionstest samt fält-, marknads-  _______% _______ veckor 
    och överensstämmelse-test med kund. 

Produktionsutveckling: Pilottillverkning, utveckling  _______% _______ veckor 
 och uppstart av tillverkningsprocesser. 

Överföring till löpande verksamhet: Släppa produkten  _______% _______ veckor 
 eller tjänsten till fullskalig produktion och försäljning. 

Annat: Alla andra aktiviteter som finns med i er  _______% _______ veckor 
     produktutvecklingsprocess.  
    (Vänligen beskriv): ______________________________________________________________________________________ 
     

21. Många nya produktidéer når aldrig fram till kommersialisering. Vilket procenttal av 
de totala nya produktidéerna/koncepten (100%) når vart steg i 
utvecklingsprocessen nedan? Försök uppskatta andelen idéer som passerar till 
respektive steg vare sig denna process är formellt dokumenterad eller inte. 

Idé/koncept    Idéutvärdering    Affärs-             Utveckling      Test och       Produktions-      Överföring     
generering                      analys            validering      utveckling 
100%                _________%        _________%      _________%    _________%      _________%         _________% 
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IV. Processer vid outsourcing av produktutveckling 

Syftet med denna delen av enkäten är att kartlägga den del av produktutvecklingen som 
bedrivs utanför företaget. 

22. Har ert företag någon outsourcing av produktutvecklingsaktiviteter? 

Ja    Nej 

23. Vilka kriterier väger tyngst vid valet om en produktutvecklingsaktivitet ska gå till 
outsourcing? 

 Produktutvecklingsaktiviteten kräver tekniska kunskaper som inte finns i 
tillräcklig omfattning inom företaget.  
 Produktionen av produkten/delkomponenter hos underleverantören blir 

effektivare om underleverantören även genomför produktutvecklingsaktiviteten.  

 Annan orsak till outsourcing (vilken?) _______________________________________ 

______________________________________________________________________________  

24. Vilken eller vilka typer av företag utför produktutvecklingsarbete utanför ert eget 
företag? Markera med kryss om outsourcing av produktutveckling till nedanstående 
företagstyper förekommer och uppskatta hur stor andel av era nyprodukt-
utvecklingsprojekten som det förekommer inom. 

     % av projekten 
          innehöll 

    Nuvarande leverantörer                    _______%  
  Eventuella framtida leverantörer                _______% 
  Nuvarande kunder      _______%  
  Eventuella framtida kunder      _______% 
    Konsulter      _______%  
  Universitet eller högskola      _______% 
  Annan (vilken) _______________________    _______% 

25. Vid vilken funktion inom företaget initieras outsourcing av produkt-
utvecklingsaktiviteter? Markera med etta [1] den funktion som oftast initierar 
outsourcing, därefter med tvåa [2] den funktion som näst oftast initierar 
outsourcing osv. 

_____   Inköp      
_____   Produktion          
_____   Forskning och utveckling/Konstruktion      
_____   Marknad           
_____   Distribution/Logistik           
_____   Annan (vilken) ______________________________         
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V. Organisering av produktutveckling 

Syftet med denna delen av enkäten är att kartlägga hur av nyproduktutvecklingen inom 
företaget är organiserad.  

Även dessa frågor hanterar nyproduktutveckling.

26. Vilka av följande påståenden beskriver bäst strukturen för hur nyproduktutveckling 
organiseras i er Företag? (Kryssa för alla påståenden som överensstämmer.)  

Nyproduktutvecklingsavdelning med en permanent stab av medarbetare.  

Delprojekt inom nyproduktutvecklingen läggs ut till underleverantörer. 
(outsourcing) 

En styrgrupp för nya produkter granskar alla utvecklingsidéer.  

Chefen för varje affärsenhet leder utvecklingen av strategin på sin egen enhet.  

En process-ägare för varje produktutvecklingsprojekt ansvarar för att sprida 
processen over hela Företagen.  

27. Är en ensam funktion ansvarig för nyproduktutvecklingen: (Vilken funktion?)  

 Ja, Forskning & Utveckling   Ja, Konstruktion 

 Ja, Planering    Ja, Marknadsföring 

 Ja, Annan (vilken?) __________________________ 
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28.Hur belönar ni projektledare och projektmedlemmar vid nyproduktutveckling? 
Vänligen markera alla som används och uppskatta i vilken utsträckning som varje 
typ av belöning används för respektive projektledare och projektmedlemmar. 
(Vänligen markera samtliga som stämmer överens med er Företag.)  

  Projektledare  Projektmedlemmar 
Används ( ) Aldrig Ibland Alltid Aldrig Ibland Alltid 
 Ekonomisk belöning efter    

   slutfört projekt. 
1 2 3 1 2 3 

 Ägarandel eller option på  
   ägarandel i spin-off- 
   verksamhet. 

1 2 3 1 2 3 

 Kompensationstid i form  
   av ledighet 

1 2 3 1 2 3 

 Omnämnande i  
   personaltidning.  

1 2 3 1 2 3 

 Omnämnande vid  
   gemensam företags- 
   middag. 

1 2 3 1 2 3 

 Plaketter, medaljer eller  
   projektfotografier. 

1 2 3 1 2 3 

 Festlunch/middag vid  
   projektavslutning.  

1 2 3 1 2 3 

 Icke-finansiella belöningar  
   som väljs av projekt- 
   gruppen (t.ex. resor,  
   familjemiddagar)  

1 2 3 1 2 3 

 Andra finansiella  
   belöningar (vänligen  
   specificera). 

1 2 3 1 2 3 

 Andra icke-finansiella  
   belöningar (vänligen  
   specificera). 

1 2 3 1 2 3 

Andra finansiella belöningar (vänligen specificera nedan): _____________________________ 

______________________________________________________________________________________ 

______________________________________________________________________________________ 

Andra icke-finansiella belöningar (vänligen specificera nedan): _________________________ 

______________________________________________________________________________________  

______________________________________________________________________________________ 
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Abstract: Product Development (PD) in Small and Medium-sized Firms 
(SMEs) is a long-neglected research area, and little cumulative work has  
been conducted previously. The purpose of this paper is to provide a first 
overview of the area of PD in SMEs. In doing so, we draw upon a sample  
of 149 peer-reviewed research papers selected from an initial sample of  
5694 papers. The review provides tentative answers to issues such as the 
analytical and methodological approaches of the papers, which topics or areas 
of research have been focused on by previous scholars, and what kinds of 
topics that are well covered. 
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1 Introduction 

The importance of Product Development (PD) for renewal, growth, and survival of the 
firm has created incentives for researchers in different fields and disciplines to study this 
activity. PD is often described as a form of meta-competence in the literature, as it is 
thought to influence many other competences in the firm (see e.g., Harmsen et al., 2000). 
More specifically, PD is important since it contributes to competence building, product 
differentiation, and firm renewal (Bounfour, 1999; Harmsen et al., 2000) but also to 
competitiveness and growth of the firm (Clark and Fujimoto, 1991; Cooper and 
Kleinschmidt, 1991; Griffin, 1997; Bogue, 2001).  

Although PD might be less important for some types of firms (e.g., craft-based firms 
and firms in highly stable industries), the importance of PD applies to firms of all  
sizes – large as well as small. As 99% of all firms can be classified as being Small  
or Medium-sized (SMEs) (European Commission, 2002) and since SMEs are often 
acknowledged to be an important source of growth and innovation in society (Davidsson 
et al., 1996; Acs and Preston, 1997), it is somewhat paradoxical that the literature on PD 
is so heavily biased towards large firms.  

An examination of classical studies in the field of PD reveals that these papers either 
exclude, or at least do not deliberately focus on, the situation of SMEs. The older 
empirical studies (e.g., Booz-Allen and Hamilton, 1968, 1982) do not explicitly focus on 
the situation of SMEs. For example, the firms in many studies are quite large, often with 
sales of at least $1 billion. The same can be said for literature reviews conducted during 
the 1990s (Craig and Hart, 1992; Rubinstein, 1994; Brown and Eisenhardt, 1995; Griffin, 
1997) as well as more recent ones (Jong and Vermeulen, 2003; Perks and Wong, 2003). 
Recently conducted empirical studies (e.g., Griffin, 1997; Cooper et al., 2004) also 
neglect the SME angle.

Despite the importance of PD for SMEs, we note that this area is largely neglected. 
Although we have engaged in extensive literature searches, we have failed to locate any 
review paper or papers providing a comprehensive overview of the field. The present 
paper aims to diminish this knowledge gap with a survey of literature in the area, 
covering nearly 150 peer-reviewed research papers. The purpose of the paper is threefold. 
First to give an initial grasp of the area of PD in SMEs by describing and analysing the 
existing work on the topic, second to discuss the development of the field of research in 
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terms of degree of maturity, and third, suggests research themes to be addressed in the 
future.

The paper is structured as follows. First we give an account of the methodological 
approach adopted in this study, and thereafter the results are presented. The paper ends 
with conclusions and suggestions about future research. 

2 Methodological approach and ‘data’ 

This section describes the approach that we have followed to develop the reference 
database. The approach is a review of literature, in our case scientific journal papers, 
following the suggestions by Hart (2001). He describes a literature review as the selection 
of available documents on the topic, which contain information, ideas, data and evidence 
written from a particular standpoint to fulfil certain aims or express certain views on the 
nature of the topic and how it is to be investigated, and the effective evaluation of these 
documents in relation to the research being proposed.  

2.1 Selection of journal papers 

The selection of journal papers was done in four main steps. The aim of the first step was 
to build a database consisting of papers on PD in SMEs. The second step aimed to  
‘clean up’ the database by removing all papers not meeting a set of predefined criteria. 
The third step consisted of a second clean-up operation as well as quality assessment of 
the remaining papers. The papers ‘surviving’ the three steps were used in the subsequent 
analysis. The main selection of papers was conducted between September 2003 and 
December 2004, with some subsequent updates during the fall of 2007. The selection 
process is summarised in Table 1 and briefly commented. 

Table 1 Selection process of journal papers for further analysis 

Step Activity 
No. of data 

bases
No. of 
papers

1: 1 Selection of databases and papers  13 5694 
1: 2 First removal of duplicates  3397 
2: 1 Papers not meeting the peer-review criterion removed. 

Correction of bibliographic references in endnote database.
 1863 

2: 2 Review based on reading abstracts. Removal of papers not 
meeting stated criteria and of some additional duplicates. 
Correction of bibliographic references in database 

 919 

3: 1 Removing papers not meeting stated criteria. Based on full 
paper. Correction of bibliographic references in database 

 656 

3: 2 Last quality control of the database  197 
4 Removing papers about innovation and innovation systems  136 
5 Adding papers published 2004–2005  13 
6 The result: A database of selected papers to be analysed  149 
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The first step of the selection process started with a survey of journal databases  
available at the institution where all authors were affiliated at the time. In total,  
68 databases covering journals were found, but only 13 databases contained references  
to peer-reviewed scientific papers. The following databases were used: Academy  
of Management, ABI/Inform Global, Ebsco host/Academic search elite, Emerald, Cordis, 
First Search/EconLit, First Search/Papers, First Search/Proceedings, First search/Applied 
Science and Technology, IEEE Explore, ISI-Web of Science, Science Direct, and 
Sociological Abstracts. 

All papers meeting a predefined set of search criteria were imported into a reference 
database (End Note). As the main focus of this paper is on PD in SMEs, the search 
criteria were combinations of the words in the two groups below:  

1 small firm(s)/small company/small companies/ 
small enterprise(s)-/SME/SMF/entrepreneurship 

2 PD/PD/‘research and development’/R&D. 

These terms were chosen as they are synonyms to the two main concepts of this paper 
(PD and SME). An example of a search string is [entrepreneurship AND research and 
development]. In a second phase of the first step, all identified duplicates were removed, 
resulting in a database consisting of 3397 references. 

The second step started with a review of the journals where the papers were 
published. In order to secure the scientific quality of the research included in the review, 
all papers not published in journals using a double-blind review process were removed 
from the database. As a second phase of step 2, all abstracts of the papers were reviewed 
and all papers not focusing on SMEs and PD were removed. A review of the database 
containing identified papers was done subsequently and bibliographic references were 
corrected. Additional duplicates were then removed. After step 2, the database contained 
656 papers. 

The third step started with the utilisation of the same two criteria, but here the full 
papers were judged. This action resulted in 197 papers deemed relevant.  

During the initial analysis it became evident that many papers discussed different 
aspects of innovation, not always related to product innovation or PD. The selected 
papers were once more examined and papers discussing innovations and innovation 
systems, not directly related to the development of products (goods and services), were 
removed from the database, making us ending up with 136 papers. 

In 2007 an additional collection of papers published in 2004–2005 was made.  
The reason for leaving out 2006 and 2007 was that some journals are not accessible  
on-line before one year after publication. Both the selection and the classification  
of the resulting selection of papers followed a more simple procedure compared to the 
main study. The four databases giving the largest numbers of returns in the first step  
were searched: ABI, Emerald, JSTOR and Academy of Management. The search  
criteria were combinations of the following words: small firm(s)/small enterprise(s), 
small company/small companies/SME/SMF and Product Development/PD/research and 
development/R&D. The selection process started with approximately 250 papers and 
ended up with 13 papers. Adding the 13 papers to the 136 provides a total of 149 papers 
to be analysed. 

All in all, eleven researchers were involved in the selection process. The first two 
steps were carried out individually; each researcher searched one or two databases and 
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removed papers according to the criteria described above. The third step was done by 
teams of researchers. Each paper was read by a team of at least two researchers and 
removed if both researchers in the team agreed. A couple of papers were difficult to 
judge; when this situation arose, the decision to remove an paper was discussed by the 
complete team of researchers. 

2.2 The quality of the classification 

The 136 papers were classified according to the classification schemes described in 
section 3 below. All classifications were done twice by teams of two to three researchers, 
with rotation of the teams between classifications. All papers not classified in the same 
way in the two classification rounds were discussed first between the members of the 
classification teams and, if they could not agree, by the whole group of researchers.  
The idea with using multiple teams for classification was to increase the reliability of the 
classification procedure. The 13 selected papers from 2004-2005 were all classified by a 
single researcher. 

3 Results 

In order to classify and make sense of the papers, we used an a priori constructed 
classification scheme. There are indeed many ways to design such a scheme. One of our 
guiding principles was to use rather few categories, another being that it should be easy to 
decide whether an paper met the criteria of a specific classification. The categories are 
mutually exclusive or nearly so, but finding papers that belonged to only one category 
proved difficult since topics and research approaches often span several categories. 
Hence, when the papers were classified according to the topics covered in an paper,  
it was necessary to allow multi-classifications, as many papers covered more than one 
topic.  

In the classifications of the papers according to their analytic and methodological 
approaches, we looked for the dominant approach. An paper that largely reports on a 
survey study, but also includes an illustrative case, has been classified as an empirical and 
quantitative paper. A detailed presentation of the classifications is presented in the 
following sections. 

3.1 Analytical and methodological approaches of the papers 

Many reviews of literature in a field of research discuss the methods used and the topics 
covered in the selected papers. Filippini (1997), for example, explores the field of 
operations management research. He discusses the research approaches and methods used 
in the papers that are published in leading journals of the field and the topics covered. 
The review of Dangayach and Deshmukh (2001) focuses on the field of manufacturing 
strategy. It discusses the topics covered and the analytical and methodological  
approaches of the published papers. In the field of PD research, Biemans et al. (2007) 
sum up 20 years of published papers in the Journal of Product Innovation Management. 
The papers cover, among other things, the research methodology of the papers and the 
subject areas covered. 
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Even if these reviews all discuss methodological issues, there is no consensus on  
the criteria for classifying the papers according to analytical or methodological approach. 
However, most researchers distinguish between papers based on empirical research and 
papers that are purely theoretical or conceptual. They also make a distinction  
among papers that aim to explore, describe or explain phenomena. Finally, researchers 
usually make a distinction between qualitative and quantitative research (Hardy and  
Bryman, 2004). 

The classification scheme that we use follows and combines these lines of reasoning. 
We distinguish between three analytical and two main methodological approaches.  
The distinction between analytical approaches is based on the aim or purpose of the 
research. We follow the classical distinction between explorative, descriptive and 
explanatory types of studies, as discussed by, for example, Selltiz et al. (1967) and, with a 
focus on case studies, by Yin (1994). Exploratory studies have the purpose of formulating 
a problem for more precise investigation or for formulating hypotheses, while the 
purpose of descriptive studies is to portray accurately the characteristics of someone or 
something, or to determine the frequency with which something occurs or with which it 
is associated with something else. The purpose of an explanatory study is to test a 
hypothesis or a causal relationship between variables (Selltiz et al., 1967). The analytical 
approach, then, is about the formulation of purposes, aims and research questions of a 
study. 

The methodological approach, on the other hand, concerns how the researchers plan 
to answer the research questions of the study. We define two main types of 
methodological approaches. The first does not make use of empirical data, except for 
illustrative purposes, but focuses on concept development, theoretical discussions and 
development of methods, approaches or theoretical models. We call this a conceptual 
approach. The other main type makes use of empirical data in the form of qualitative or 
quantitative research, or a combination of these two. We call this an empirical approach, 
with qualitative and quantitative empirical research as two main categories.  

3.1.1 The analytical approach of the papers 

It is common that the approach of the papers is to ‘explore’ a phenomenon, often with the 
intention to provide a better understanding or to provide improved possibilities of further 
investigation. Among the papers with an explorative purpose is, for example, a study 
exploring the difficulties encountered in the implementation of changes to new PD in a 
Small to Medium-sized Enterprise (SME) in South Wales (Filson and Lewis, 2000). 

Among the papers, the purpose of ‘describing’ different types of phenomena is the 
most common. An example of an paper with a descriptive approach is a case study 
describing the efforts to improve new PD at a medium-sized cable manufacturer  
(Albin and Crefeld, 1994); a second example is an paper which examines two in-depth 
case studies that were carried out to establish whether and how learning occurred within 
companies developing new products (Gieskes et al., 2002). A third example is an paper 
providing empirical information on the problems experienced by engineers developing 
innovative products and processes for environmental protection. The study is based on 
information from a sample of 33 engineers (Caird et al., 1994).  

About a quarter of the selected papers had an ‘explanatory’ approach. They test 
hypotheses or model relationships considered to be causal. Papers with an explanatory 
purpose in the database are exemplified by a paper (Keizer et al., 2002) aiming to 
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determine which factors enhance innovative efforts of SMEs. This study uses a 
regression-based methodology to examine the importance of each factor, controlling for 
the other factors. Another example is a paper (Cohen et al., 1987) studying the 
relationships among firm and business-unit size and R&D intensity. The paper concludes 
that business-unit and firm sizes jointly explain less than 1% of the variance in R&D 
intensity, while industry effects explain nearly half the variance.  

There are also some papers, often very theoretical, without any stated purpose or aim, 
which is more or less impossible to classify. These are listed as Not applicable in Table 2. 

Table 2 The analytical approach of the papers 

No. of papers Percentage 
Explorative 47 32 
Descriptive 57 38 
Explanatory 38 25 
Not applicable 7 5 
Total 149 100 

3.1.2 The methodological approach of the papers 

Most of the selected papers are based on empirical data, although purely theoretical or 
conceptual papers also occur. The main difference between the two categories is that 
papers classified as empirical make use of empirical data for explorative, descriptive or 
explanatory purposes, while papers that do not use empirical data for such purposes, or 
do not use empirical data at all, are considered conceptual. 

Only 17 papers in the database (11% of all selected papers) are conceptual (Figure 1). 
One of the papers classified as conceptual analyses some topics that characterise 
innovation in small enterprises, aiming to provide a theoretical landmark to be used by 
more empirically oriented research (Andreassi, 2003). Another example of a conceptual 
paper is a study that deals with technological and managerial innovation transfer to small 
and medium-sized enterprises. The paper presents a comprehensive framework, 
identifying a networked architecture in which different actors (universities, other R&D 
centres, consulting companies, the European Union, national government, local public 
administration) interact (Caputo et al., 2002). 

Figure 1 The methodological approaches of the papers 

Most of the 132 empirical papers present results based on analyses of quantitative data. 
Many papers analyse data collected with surveys, for example a study that investigates 
how product innovativeness moderates the relationship between development time and 
initial market performance, utilising data from a survey of 110 small manufacturing firms 
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in computer-related industries (Ali, 2000). The most favoured qualitative approach 
among the papers is the case study. One paper, for example, studies the quality of 
industrial new PD in five SMEs in the Finnish metal industry (Lindman, 2002). 

To summarise the analytical and methodological approaches of the papers it is  
clear that the analytical approach is dominated by descriptive papers (38%), but  
substantial proportions of the papers are explorative (32%) and explanatory (25%).  
The methodological approach is heavily dominated by studies based on empirical, 
quantitative data.  

3.2 Areas of research covered in the papers 

Based upon the general literature on PD (e.g., Cooper, 1988; Clark and Fujimoto, 1991; 
Wheelwright and Clark, 1992; Clark and Wheelwright, 1994; Ulrich and Eppinger, 1995; 
Rosenau et al., 1996) who have classified areas of research within the PD literature, and 
our own research we have identified three main areas of research and six sub-categories 
within PD in SMEs. The classification scheme (Figure 2), consequently, contains three 
main aspects or themes: Management, Operations, and Performance. 

Figure 2 The classified areas of research of the papers 

Management is treated as a broad concept, not only related to the administration of the 
firm, but also including other aspects. Papers covering topics of strategic leadership, 
corporate governance, procurement and allocation of financial resources, and analysis of 
information and of the business environment are all categorised as belonging to this 
theme.  

Leadership and governance are considered as sub-themes of management. 
Management and governance in the PD process refers to how PD is managed and led, 
including administrative processes as well as aspects of leadership.

Information and business environment is treated as a second sub-theme of 
management. Papers included here concern different means of information acquisition 
(environmental scanning, market research, market orientation, technological gatekeepers) 
which are described as important means of achieving organisation–environment 
alignment in a PD context. Further, papers on information sharing (cross-functional 
integration, collaboration, interaction, communication) also belong here, described as 
important means for making functions/departments work together during PD. Moreover, 
some papers on actual information use are included. Finally, papers on how significant 
stakeholders in the business environment affect PD are included (e.g., investors, 
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governments, institutions, and various macro-factors such as broader technological 
development).  

Considering that we focus on PD, we add financing of the PD efforts as a sub-theme 
to management. The manager, or a group of managers, and the board of the firm  
are responsible for providing the necessary financial resources for the PD activities 
(Dewar and Dutton, 1986). 

Operations: The second main aspect or theme is about the operations of the firm.  
This theme contains three sub-themes. One is about the methods and techniques utilised 
in the development process. Papers included here treat the use of methods and techniques 
for handling ideas, concepts or detailed development of products (e.g., Yasdani and 
Holmes, 1999). Methods could be used to create, analyse, select among or verify 
solutions in PD. Examples of methods are creative methods like brainstorming, analytical 
methods such as SWOT analysis, or selection methods such as matrices. Papers 
describing methods or sets of methods belong to this category (e.g., Karkkainen et al., 
2001) as well as studies describing the frequency of use of methods (e.g., Griffin, 1997; 
Meyer, 2002). Furthermore, papers discussing the process of PD, such as sequential or 
concurrent processes, are included (e.g., Griffin and Page, 1996; Griffin, 1997; Yasdani 
and Holmes, 1999; DeToni and Nassimbeni, 2003). The second sub-theme of operations 
is about the capabilities and competence of the firms. Papers included in this category 
refer to the abilities and competences needed to explore and exploit resources necessary 
for a firm’s PD.  

The third sub-theme concerns the firm’s relation to other actors in the PD process. 
Papers in this category focus on the organisation’s degree of dependence on earlier stages 
in the supply chain, and typically argue that all organisations to some extent are 
dependent on the earlier steps in the supply chain. Papers here address the flow of goods 
and information, and the interaction between these flows (Christopher, 1998; Handfield 
and Nichols, 1999). An example of such an paper among the ones selected is Stroeken’s 
analysis of the introduction of IT in SMEs and its impact on process innovation (internal 
and external), followed by product innovation in the sense of more diverse, cheap and 
customer-specific products. Supply chain integration is the central concept in the paper 
(Stroeken, 2000). 

The two themes of management and operations are sometimes discussed in the same 
paper, and the paper is then classified as belonging to both categories.  

Growth and Performance: The third main aspect focuses on PDs (often treated as 
independent variables) and their link to growth and performance (often treated as 
dependent variables). Typically, these papers are written from an economic point of view. 
Among the selected papers is, for example, Audretsch’s analysis which shows that new 
firms that are able to adjust and offer a viable product experience higher rates of growth 
and a greater likelihood of survival (Audretsch, 1995). 

In Table 3 we have combined the information about the topics covered by the selected 
papers with the methodological and analytical approach of the papers. As an paper may 
contain more than one topic, they are sometimes classified into more than one category. 
The number of papers about e.g., management issues is, then, the sum of papers covering 
one or more of the three sub-themes of management and governance, financial issues, 
and information and business environment. 
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An analysis of the papers reveals that management and operations are the most 
common topics: 97 (65%) papers discuss management issues while 93 (62%) discuss 
operations. Many of the papers cover both themes; 56% of the management papers also 
discuss operations issues. Considering under what premises the papers are selected for 
the study, being about PD in Small and Medium-sized Firms (SMEs), this is not 
surprising. In such firms it is often the owner, who often also is the only executive 
manager, who is responsible for both management issues and operational issues.  
The owner/manager plays the central role in such firms and is involved in all, or most of, 
the activities of the firm (Mintzberg, 1983; Miller and Toulouse, 1986). 

Table 3 A summary of the research approaches of the 149 papers. A paper could be  
‘multi-classified’, e.g., as both management and operations 

Analytical approach Methodological approach 
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No. of paper 

Management 28 37 26 6 15 82 32 50 97 

Leadership and 
governance 

23 30 18 2 10 63 23 40  

Information and 
business environment 

8 7 2 2 4 15 5 10  

Finance of PD 2 5 9 3 6 13 0 13  

Operations 32 34 25 2 7 86 31 49 93 

Methods and 
techniques

14 15 1 1 1 30 22 8  

Capability and 
competence 

18 19 24 1 6 56 13 43  

Chain-dependence 4 2 3 0 1 8 2 6  

Performance 4 3 4 0 0 11 1 10 11 

Only 11 papers (7% of the 149) discuss performance while approximately two  
out of three papers discuss management or operations. Table 3 summarises much of the 
descriptive information provided. 

The most common analytical approaches of the papers are the explorative and 
descriptive approaches, regardless of what type of topic the papers are about. There are, 
however, also many papers with an explanatory approach. The explorative/descriptive 
focuses among the papers about management and operations are almost the same, and the 
same is true for explanatory papers (in both cases 27%). 

The methodological approach of all four main themes is heavily dominated by an 
empirical approach: 85% of the management papers, 92% of the operations papers, and 
all the performance papers. In the empirical papers, a quantitative approach is favoured; 
61% of the empirical management papers, 57% of operations, and 91% of the 
performance papers use this approach.  

The distributions of methodological and analytical approaches of the papers  
are similar for the two dominating themes – management and operations. The empirical, 
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quantitative papers dominate heavily, but there are some differences among the  
sub-themes. All empirical finance papers, compared to slightly over 60% of the empirical 
management and governance papers, are quantitative.  

3.3 The evolution of research about Product Development in SMEs 

It is important to remember that our database of selected papers only contains papers with 
at least the abstract and title available on-line. Papers that were published only in printed 
issues of journals, the once dominant form of publishing, are thus not included in the 
analysis. The number of papers published before 1990 is therefore somewhat uncertain, 
although many databases provide journal papers which go further back. 

Another factor to consider is the general expansion of the market for scientific 
journals. There has been a great increase in the number of scientific journals during 
recent decades, and many of today’s most influential journals publishing papers about PD 
in SMEs have been started during the last 30 years. Examples include Technovation in 
1981, International Journal of Technology Management in 1986, Small Business 
Economics in 1988, and International Journal of Entrepreneurship and Innovation 
Management in 2001. An increase of the number of published papers since the 1990s 
could therefore be expected.

3.3.1 The maturity of the research field 

Kuhn’s concept of a paradigm (Kuhn, 1964) has stimulated much study of scientific 
development and levels of maturity in science as well as in specific fields of research. 
This section proposes a theoretical general model of the development of a research field, 
and it positions the field of PD according to the proposed model.  

Some previous studies of scientific development or maturity of a research fields are, 
for example, Pfeiffer’s analysis of the advance of organisational science (Pfeffer, 1993), 
and Boyd et al. analysis of the strategy paradigm (Boyd et al., 2005). The paradigm 
model asserts that research activities vary as a function of a field’s level of maturity 
(Boyd et al., 2005). Within a mature field there is a high degree of consensus among 
researchers about the research questions considered to be important, the ways relevant 
variables should be defined and measured, the methods used to collect and analyse 
relevant data, the general research approaches of how to measure, analyse and 
comprehend the phenomena of interest, and the rules for determining which is the most 
fruitful approach to use (Cole, 1983; Pfeffer, 1993). In a field of high maturity there is 
not much need for extensive discussion about which are the important research questions, 
concepts and research methods. In a less developed field many theories compete, and 
there is no consensus about important research questions and how to answer them.  
As a consequence of this, research papers in mature fields have shorter review times,  
the time to publication is much shorter, and the rejection rate is lower (Garvey et al., 
1970; Beyer, 1978), which can lead to a higher volume of publications. 

The level of maturity, or the level of development, of a research field has been 
measured in many ways. One proposed way is to ask faculty members about the degree 
of consensus within different fields of science (Lodahl and Gordon, 1972). A second way 
is to analyse the editorial board seats held among faculty, and the publication and citation 
patterns (Boyd et al., 2005) among researchers. Close networks of researchers citing each 
other are referred to as ‘invisible colleges’ (Pfeffer, 1993). 
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In this paper we approach the level of maturity in a slightly different way. We make 
use of the notion that new fields of research often start out from an explorative and 
descriptive origin (Buffa, 1980), followed by a expansion of studied topics (Voss, 1995; 
Malhotra et al., 2005) and a variety of analytical and methodological approaches 
(Dangayach and Deshmukh, 2001).  

In a survey of papers published in the field of operations management, Filippini 
(1997) proposes three phases: exploration and descriptive research, a phase focusing on 
explanation, and a third phase focusing on theory-testing, modification and development 
of both concepts and theoretical models, for example with the use of simulation 
techniques. Meredith (1993) proposes a sequence, with feedback loops, of research 
developing from description to explanation and then to testing of models and theories in 
order to validate them or motivate their replacement by more valid theories. 

A less mature field of research could then be defined as a field dominated by 
explorative and descriptive research, using less well developed concepts and less well 
validated theories within a narrow scope of covered topics. Theory development and 
discussion about the proposed concepts and how to measure them play an important role. 
The introduction of new concepts is seen as a virtue. A more mature field could be 
described as the opposite. It makes use of well-established analytical and methodological 
approaches, and the explanation of phenomena plays an important part of the research. 
The scope of topics covered is substantial, and there exists research aiming to validate the 
knowledge base of the field. As there is a high level of consensus about theories, 
concepts and the appropriate way to measure them, research papers spend less effort on 
this, and instead focus on explanation and validation.  

Figure 3 depicts in a schematic way this line of reasoning. During the first phase, 
when the field of research is young and starts to develop, research aims to explore and 
describe the new field. New concepts and theories are proposed, often with the help of 
empirical generalisations which contribute limited theoretical generalisations. Swamidass 
(1991), identifying empirical theory-building as a methodological void in operations 
management research, notes that there are many different types of empirical studies 
during this phase, but that the development of theories is weak and there are almost no 
tests of theories. He also identifies a second and a third level of theory development, 
connected with the second phase in Figure 3. 

Figure 3 A general model of the development of the field of research over time 
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Exploration and empirical observations continue also during the second phase, but are 
now complemented with an increased emphasis on development of concepts and theories. 
The aims of research projects are also to explain the studied phenomena, not only to 
describe and classify. The range of theories might be limited; we talk about ‘midrange 
theories’ (Swamidass, 1991) or theories of middle range (Merton, 1968). Such theories 
lie between working hypotheses and a unified theory that will explain all the observed 
and classified uniformities. 

The last phase adds a new component. There is a focus not only on theory-building 
but also on the testing and validation of theory (Filippini, 1997). During this phase a 
comprehensive theoretical perspective develops and new scientific results are added to 
existing ones. A consensus about research questions, theories, concepts and how to 
measure them has started to emerge.  

Table 4 depicts the analytical and methodological approaches of the studied papers. 
The period of time covered, excluding the first period, is approximately 15 years.  
This might be a too short period of time to reveal all the type of changes of phases 
discussed above. The field seems to have reached at least the second phase, however. 
There is a rather even distribution of analytical and methodological approaches during the 
studied period, and about a quarter of all papers have the aim of explaining the 
phenomena they focus upon. This indicates that the field has reached beyond the phase of 
observation. The researchers now focus also on classification and pay attention to 
concept development and, to some extent, abstraction. 

Table 4 Papers during the studied period of time, distributed according to analytical and 
methodological approaches 

Approaches (1978)–1989 1990–1994 1995–1999 2000–2005 Total 
Analytical approach 
Explorative 27% 20% 33% 36% 32% 
Descriptive 40% 44% 33% 38% 38% 
Explanatory 33% 36% 19% 23% 25% 
Not applicable 0% 0% 13% 3% 5% 
Methodological approach 
Conceptual 7% 8% 19% 10% 11% 
Empirical 93% 92% 81% 90% 89% 
All 149 papers 15 (10%) 25 (17%) 36 (24%) 73 (49%) 149 (100%) 

Another aspect of the maturity of a field of research is the range of topics covered.  
A more mature field covers many topics, utilising more abstract and general theories. 

The percentage of papers discussing the three main topics (see Table 5) is about the 
same during the different periods of time. Issues related to the operations of PD and 
management issues dominate. It is difficult to distinguish a specific topic that has 
changed in popularity. A breakdown of the main topics into subtopics (see Table 3)  
does not change the picture. As the row-percentage indicates, about half of all papers are 
published after 2000 for all topics. And there are no big differences among the periods.  
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About two thirds of the papers cover management issues; a slightly lower proportion deal 
with operation issues and only a few papers discuss performance.  

Table 5 Papers covering different topics related to Product Development in SMEs over time. 
Some papers may cover more than one topic 

Topics (1978)–1989 1990–1994 1995–1999 2000–2005 Total (100%)

Management 8 (9%) 17 (18%) 23 (24%) 49 (49%) 97
Operations 9 (10%) 15 (16%) 19 (20%) 50 (54%) 93
Performance 0 (0%) 4 (36%) 1 (9%) 6 (55%) 11
Total No. of papers 15 (10%) 25 (17%) 36 (24%) 73 (49%) 149 

The conclusion is that no major changes have occurred during the last 15 years.  
This is similar to the conclusion from a study of changes during the 1990s in the field of 
operations management; no important changes occurred (Walton and Handfield, 1996). 
That conclusion has, however, been challenged. A closer look at the topics covered 
indicates that different studies focus on more specific aspects of the topics in operations 
management (Voss, 1995; Filippini, 1997). It is possible that the same is true for the field 
of PD in SMEs.

The stage of development of the field of PD is not easy to decide in a conclusive 
manner. However, the majority of papers published during the studied period of time are 
of an empirical, explorative and descriptive nature. This indicates that the field is still 
rather immature, even if there are quit a few papers (25%) focusing on explanation and 
theory building. 

3.3.2 Journals publishing papers in the field of Product Development in SMEs 

The 149 papers are published in 77 different journals, indicating that the researchers in 
this area seem to lack a common forum for exchanging ideas, as well as for 
communication with practitioners. Some more important journals could, however,  
be identified; 54% of the papers were published in 19 different journals. These 19 
journals all had three or more papers published. Another nine journals had two papers 
each, leaving 49 journals with only one paper published on PD in SMEs. Thus, there have 
been many journals publishing just one or a few papers, and there are new journals 
specialising in publishing papers in this field of research. 

A closer look at the journals reveals that seven of them represent 30%  
of all publications. These seven journals (see Table 6) are Technovation (nine 
publications); International Journal of Technology Management (eight publications); 
Small Business Economics (seven publications); International Journal of 
Entrepreneurship and Innovation Management (sic publications); Journal of Small 
Business Management (six publications); Research Policy (five publications) and R&D 
Management (five publications). 
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Table 6 The seven most important journals in which work on Product Development
in SMEs is published 

Journal Total 1989 1990–1994 1995–1999 2000–2005 
Technovation
(First volume 1981) 

9 1 1 4 3 

International Journal of 
Technology Management 
(First volume 1986) 

8 1 0 5 2 

Small Business Economics 
(First volume 1988) 

7 0 2 2 3 

International Journal of 
Entrepreneurship and 
Innovation Management 
(First volume 2001) 

6 – – – 6 

Journal of Small Business 
Management
(First volume 1963) 

6 1 1 1 3 

Research Policy  
(First volume 1971) 

5 0 0 2 3 

R&D Management  
(First volume 1970) 

5 1 2 1 1 

For more recent studies (i.e., published during the present decade), International Journal 
of Entrepreneurship and Innovation Management, established in 2001, seems to be the 
journal where most of this work has been published. Further, Table 6 shows that papers 
on PD in small firms were rare before the 1990s. During the 1970s, Journal of Small 
Business Management, Research Policy and R&D Management were the only established 
journals in the field. 

Two of the journals, Small Business Economics and Journal of Small Business 
Management, have an academic research profile. They publish scholarly research papers 
with a focus on the advancement of theory. The aims and scopes of the other four 
journals are to publish papers written by academic researchers, practitioners, managers 
and policy makers. One of the journals, International Journal of Entrepreneurship and 
Innovation Management, explicitly invites case studies. However, only one of the six 
papers published in that journal has a qualitative methodological approach, compare to 
five of eight papers published in International Journal of Technology Management and 
four of the nine papers published in Technovation. The two most scholarly devoted 
journals have together only one qualitative paper of 12 published. Papers making use of a 
qualitative approach are then rather uncommon in journals publishing scholarly research 
papers.

4 Conclusions and discussion of proposed research themes to be addressed 
in the future 

This paper presents an analysis of papers published in the field of PD in SMEs. This is, to 
our knowledge, the first study of its kind in this field of research. Our main conclusion is 
that research on PD in SMEs is characterised by its heterogeneity and lack of cumulative 
knowledge creation. Our interpretation is that the field is still rather immature, without 
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showing the distinct development patterns that could be expected from the theoretical 
framework developed to investigate the maturity of the field.  

The contents of the papers were organised into three main areas of research: 
Management, Operations, and Performance. The analytical approach of the papers 
surveyed is dominated by explorative and descriptive approaches, but there are also 
papers with an explanatory purpose (approximately one quarter of all papers). The papers 
are written in a field where empirical research predominates. Most papers are empirical 
and use a quantitative approach. 

The topics covered in the papers are mostly about management or operational issues. 
The review reveals that the number of papers published which meet the stated selection 
criteria is rather low. During the period of 1990–2005, nine such papers per year were 
published on average. The average number of published papers during the first five years 
of the 1990s was seven papers per year, compared to 17 papers per year during the first 
years of the 2000s. Although the trend seems to be an increased number of publications, 
the area has not attracted sufficient interest from the scholarly community, keeping in 
mind the importance of SMEs to the global economy. There are no clear trends during the 
studied period that show a shifting interest in specific topics among the researchers. 
About the same percentage of papers is published about the studied topics of the field 
during each sub-period of time, and there are no significant changes of analytical and 
methodological approaches. 

The high proportion of papers aiming to explore and describe, compared with papers 
meant to explain and validate, indicates that the field of research is still rather immature, 
as measured in this study. Explorative and descriptive approaches try to portray the 
characteristics of phenomena and to determine their frequency and whether some 
phenomena are associated with others. A heterogeneous assembly of theoretical 
fragments, concepts and suggestions for how to measure these concepts is common in a 
less mature field of science. This makes it difficult to integrate results from previous 
research, and to combine theory fragments and midrange theories into a comprehensive 
theory about PD in SMEs. It is difficult to measure the degree of maturity of a research 
field. The discussion in Section 3.3.1 offers a theoretical ground for the development of 
such measures to be used in future research. Such research should pay attention both to 
the order of the sequence of phases, as indicated in Figure 3, and to the length of the 
phases. Some areas might reach a state of maturity in a shorter period of time compared 
to other fields, perhaps with the help of overlapping phases. 

One aim for future research efforts in the field should be to increase the consensus of 
the research community about the important research questions, the most fruitful 
concepts and how to measure these concepts. The efforts of the Product Development 
and Management Association (PDMA) to bring about consensus on concepts, definitions, 
and suggested measures in the field of PD (Rosenau et al., 1996) are in line with this 
reasoning. In PDMA’s handbook of PD (Rosenau et al., 1996) a significant work is done 
focusing on creating a joint base of definitions regarding concepts and methods in PD 
research.

As the review shows, the number of papers discussing performance-related issues is 
rather low. Only 11 out of 149 papers have such a focus. If this field of research is to 
deliver results of high importance for the development of sustainable new products, and 
contribute to economic growth and societal welfare, there should be an increased focus 
on performance. A greater consensus on performance measures is needed to make it 
possible to use more integrated research approaches, for example meta-analysis.  
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This approach is not applicable in an immature field of science, since the necessary 
consensus on concepts and measures is lacking. 

The development of a higher degree of consensus and an increased focus on 
performance issues are the two most important future challenges for the development of 
the field of PD in SMEs, according to the results of this study. A higher degree of 
consensus among the researchers about relevant theories, concepts and how to measure 
these concepts are prerequisites if the field is to develop further and reach the stages of 
symbolic representation and manipulation.  

The number of papers in the field of PD in SMEs has increased over time. It seems to 
be an area that has gained in interest, at least in the scholarly literature. Before the 1980s, 
PD in SMEs was virtually nonexistent among electronically available papers. Fewer than 
20 papers were published during the 1980s, but in recent years the area has grown, at 
least if we measure the number of papers in peer-review journals. 
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Research on outsourcing normally focuses on outsourcing of production and often uses
large firms as samples. Only a few studies address the outsourcing of services or
knowledge-intensive activities such as new product development (NPD), and especially
in the context of medium-sized firms. Our earlier research in medium-sized firms indi-
cates that outsourcing of NPD is frequent in medium-sized firms, and that there is a
lack of knowledge about the phenomenon.

This article offers a theoretical framework to study the outsourcing of NPD, and
includes the results from a longitudinal case study carried out in six Swedish medium-
sized firms to help understand the rationales behind outsourcing of NPD. Results from
the present study indicate that ‘good enough’ is the keyword for medium-sized firms
with limited resources. This means that it is considered more important with proximity
and trust than world class competence, since close and frequent contacts are crucial,
when outsourcing knowledge-intensive activities such as NPD. A conceptual model and
a definition of the good enough concept are also presented.

Keywords: Outsourcing; external sourcing; new product development; medium-sized
firms.

1. Introduction

A firm developing and producing mechanical office equipment needs extra compe-
tence in the field of electronics in order to develop a new product. Some competence
in the field exists already in-house, but more knowledge and man-hours are needed.
The firm faces a ‘buy or make’ decision: either develop the competence in-house or
buy it on the market. To make the decision, a range of factors such as the number of
possible suppliers, the importance and complexity of the technology needed must be
considered. A decision to buy competence brings flexibility, because the firm does
not get responsibility for new employees, but it also makes the firm more dependent
on its suppliers. Deciding to develop in-house competence brings new opportunities
to create other products based on the new competence, but also means that the
firm’s fixed costs will increase.
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The firm in the above example chose to buy the competence. The buy-decision
starts the process of outsourcing this specific product development activity. The
term outsourcing refers to the process of transferring the responsibility for a spe-
cific business activity from an employee group to a non-employee group [Zhu et al.
(2001)]. Outsourcing in the sense of transferring production activities has been used
for decades. For example, Bergen stated that “it is preferable to make (produce
in-house) items which are profitable or which require, by reason of security perfor-
mance, a degree of control otherwise unobtainable” [Bergen (1977, p. 39)], in an
article presenting a schedule for managers to decide which activities are appropriate
to outsource.

In earlier practices, the outsourced product was developed and refined by
employees of the outsourcing firm and then produced according to specifications
by a subcontracting firm; but during the last decade, subcontractors have taken
over some or most of the expert knowledge in product development. This shift in
location of knowledge has distributed a higher degree of responsibility for prod-
uct development from the outsourcing firm to the subcontracting firm [e.g. von
Corswant and Fredriksson (2002)].

However, outsourcing of new product development (NPD) can include many pro-
cesses other than supplier involvement. Quinn [2000] suggested that strategic out-
sourcing of innovation is a necessary action to gather enough knowledge and handle
the insecurities of a rapidly changing world. Quinn equates the term ‘innovation’
with development and launching of new products, supporting this with examples.
He adds that almost any stage of product development can be profitably outsourced.
Basic research or early stage development could be outsourced to universities or gov-
ernment laboratories, and applied development or product design should preferably
be outsourced to consultancies or suppliers. Later stages of the development process
(e.g. business processes or new product launch) could profit from being outsourced
to distributors or wholesalers. The key reasons for outsourcing product develop-
ment are, according to Quinn [2000], the need for resources or special (world-class)
competences, and a strategy of risk-sharing.

The research field has developed from Quinn’s early models and lately some
quantitative studies have been conducted. For example a study by Calantone and
Stanko [2007] showed a significant relationship between profit margin and propen-
sity to outsource innovation activities. The outsourcing partners offering to take on
the innovation activities are also investigated in a study of 200 firms [Chiesa et al.
(2004)]. This study shows that Industrial design is the activity most frequently
object for outsourcing and that UK is the country where NPD services are most
frequently offered.

Most studies in the outsourcing field are made in larger firms, in the automo-
tive industry [e.g. Wasti and Liker (1997); von Corswant and Fredriksson (2002);
Mikkola (2003)], in the pharmaceutical industry [e.g. Piachaud (2002); Chang
(2003)], or in the IT-industry [e.g. Sturgeon (2002)]. However, outsourcing of NPD
is not only an issue for large firms. A survey of medium-sized manufacturing firms
[Rundquist and Chibba (2004)] indicates that outsourcing of NPD is also used in
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smaller firms and in various industries. As many as 2/3 of the firms in the survey
answered that they outsourced their NPD process or activities in the NPD process
to suppliers, and more than 50% of the firms in the sample outsourced the above
to consultancy firms or universities [Rundquist and Chibba (2004)]. The survey
also indicated that the two main reasons for outsourcing NPD were the need for
technological competence and a higher effectiveness of the integration in the pro-
duction phase. The first reason (need for technology competence) corresponds to
the discussion by Quinn [2000], but the second reason (higher effectiveness in the
production phase) is not a key argument according to Quinn. On the other hand,
the argument of risk-sharing was not supported by the empirical study of medium-
sized Swedish firms [Rundquist and Chibba (2004)]. This discussion indicates that
results from large firms do not necessarily agree with the experiences of smaller
firms.

Also, most best-practice studies of NPD in general [e.g. Cooper et al. (2004);
Griffin (1997)] use a sample of only large firms. For instance, the sample of firms in
Cooper et al. [2004] has a median size of $400M.

Studies in the field of outsourcing have moved from anecdotal articles with focus
on cost-and time-saving to a focus on resource and knowledge acquisition. Recently
some critical articles have claimed that outsourcing of NPD will lead to a knowledge
drain of the firm [Bounfour (1999); Kessler et al. (2000); Narula (2002)]. A related
discussion was initiated by Langlois [2003] regarding vertical disintegration, and
recognized that the prevailing structure of multinational companies controlling the
entire chain from raw material to consumer is currently being replaced with chains
or networks of smaller independent firms integrating through division of modules.
This phenomenon was first seen in the IT-industry [e.g. Langlois (2003); Dibiaggio
(2007)], but is today identified in other industries, for example aircraft industry
[e.g. Frigant and Talbot (2005)] or automotive industry [e.g. Karlsson and Sköld
(2007)]. These studies indicate that the level of competing units have gone from
firm level to network level. This raises interesting questions of knowledge integra-
tion between firms.

Apparently costs, resources and knowledge are key issues when the decision to
outsource NPD is to be taken. Therefore, in this article, the theoretical perspectives
of transaction cost theory, resource-based theory, resource-dependence theory, and
knowledge-based theory are used to provide conceptual arguments for and against
outsourcing of NPD. These arguments are then compared to arguments for and
against outsourcing of NPD found in a case study of six medium-sized manufac-
turing Swedish firms. This is done in order to investigate whether the theories
may be helpful to describe and explain the decision to outsource NPD in medium-
sized firms.

The purpose of the present study, therefore, is:

(i) to provide conceptual arguments for and against outsourcing of new product
development, and

(ii) to compare these arguments with those found in an empirical case study.
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A theoretical framework for studying outsourcing of NPD and empirical findings
from a case study of six firms will be presented. Finally, a conceptual model describ-
ing the decision factors for outsourcing of NPD is presented.

2. Towards a Definition of “Outsourcing of New Product
Development”

Outsourcing is a means to expand an operation or to rationalize an existing oper-
ation. If, for example, insufficient production capacity would stop expansion, out-
sourcing of production is one possible way to expand an operation. If production
costs are lower in another organization, outsourcing of production is a way to ratio-
nalize an existing operation. Outsourcing is defined as “the process of transferring
the responsibility for a specific business activity from an employee group to a non-
employee group” [Zhu et al. (2001, p. 374)] or “the organization’s decision to turn
over part or all of an organization’s functions to external service providers” [Cheon
et al. (1995, p. 209)]. These definitions refer to the process (over time) or to a
distinct moment, but both suggest that the responsibility for the activity should
be with an employee group before the outsourcing process starts. This perspective
is supported by Lacity and Hirschheim [1993] who defined outsourcing as “pur-
chase of an externally produced goods or service that was previously internally
produced” [Lacity and Hirschheim (1993, p. 74)]. These definitions imply that,
to be defined as outsourcing, an activity should previously have been produced
internally.

Outsourcing of NPD is considered one of many organizational modes to access
external sources of technology or knowledge. When examining organizational modes
such as acquisition, joint ventures, alliances or networking, it is difficult to dis-
tinctly define outsourcing of NPD. Chiesa et al. [2000] categorized some of the
most common forms of collaboration and classified the different forms based on
“level of integration” [Chiesa et al. (2000, p. 1019)], which is an issue separated
into six variables. Outsourcing is defined as “when a company externalizes tech-
nological activities and, then, simply acquires the relative output” [Chiesa et al.
(2000, p. 1020)]. Outsourcing is, according to all variables, detected as the extreme
form on each variable of cooperation. This includes the lowest level of the three
variables: integration, impact of the firm, and control over activities. Categorized
at the same extreme are research contracts, defined as “when a company agrees to
fund the cost of R&D at a research institute or university or small innovative firm
for a definite technology” [Chiesa et al. (2000, Table 1, p. 1020)]. The definitions of
outsourcing and research contracts imply that the firms/institutes in cooperation
are well separated from each other and formally connected by contract to acquire
a definite output. This distinction is important since many studies using the term
outsourcing refer to any kind of external sourcing [Bounfour (1999)].

In this article the term ‘outsourcing firm’ will be used for the firm purchasing
the service or activity, and the term ‘outsourcing partner’ for the firm which, by
contract, gets the responsibility for the same activity.

An NPD process can be defined as the process bringing a new product idea
(generated by, for example, marketing and/or R&D) to the promotion and sale of
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the product on the market [McDermott and Handfield (2000)]. The newness of a
product is defined in terms of similarities and differences from existing products.
NPD is different from product improvements or reengineering, since it aims for a
result of higher innovativeness. This is sometimes referred to as radically new prod-
ucts [Garcia and Calantone (2002)]. In this study the activity that is the object of
outsourcing must be an innovative part of the NPD process. According to earlier dis-
cussions on newness, an innovative part of the NPD process refers to activities that
substantially contribute to the newness of the result (the new product). Examples
can be early stages of technology research, or later stages of unique design. Activities
that are not considered innovative are, for example, CAD work where design and
construction is already defined, or laboratory testing of already designed products.
Some products have their innovative parts in the late stages, such as a unique mar-
keting profile or a unique form for distribution. In these situations non-technological
activities can be the innovative part of the NPD process.

To summarize the above discussion, outsourcing of NPD refers to the develop-
ment of new products (goods or service), where all — or the innovative part — of
the NPD process is purchased externally according to a contract with organizational
units separate from the outsourcing firm. This is a definition used in the collection
of the empirical material and in the analysis of the present study; its objective is
not to be a universally valid definition of outsourcing.

3. Theoretical Perspectives on Outsourcing of NPD

Outsourcing as a phenomenon has been studied from an economic perspective,
focusing on economic actors and their transactions and how operational decisions
are made on the basis of coordination of transactions. Further, outsourcing has been
studied from a strategic perspective focusing on long-term resource acquisition.
Recently different kinds of resources, focusing increasingly on intangible resources
such as knowledge [Grant (1997)] and dynamic capabilities [Teece et al. (1997)],
have been in focus.

Based on the above discussion, and in order to obtain a systematized struc-
ture for studying the phenomena of outsourcing NPD, a model was developed
through a study of four theoretical perspectives: transaction cost theory, resource-
based theory, resource-dependence theory and knowledge-based theory. Transaction
cost theory focuses on the economic aspects, resource-based theory and resource-
dependence theory on the strategic issues, and knowledge-based theory on the intan-
gible resources. In the next section, arguments for and against outsourcing of NPD
are given with a view to these theories.

3.1. Transaction cost theory

Transaction cost theory was introduced by Coase [1937] and originally developed by
Richardson [1972] and Williamson [1981; 1985]. According to this theory, the orga-
nization of economic activities in the firm depends on balancing internal economics,
such as scale, against cost of transactions. According to Williamson [1981], transac-
tions are exchanges of goods or services between economic actors, who are separate
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units inside and/or outside the organization. In this perspective, organizational
success would be described as managing transactions efficiently to lower transac-
tion costs. The framework offered is appropriate to analyse an outsourcing option
as the choice between an external provider of the activity (market), compared to
providing an in-house activity (hierarchy). Two categories of costs are identified in
transaction cost theory in order to determine whether the appropriate governance
structure for a specific transaction is a market or a hierarchy: production costs and
transaction costs. Outsourcing can lead to lower costs for producing the activity
(i.e. no investments for utilities and personnel, economies of scale that an external
provider offers) but, at the same time, generates higher transaction costs (i.e. costs
for negotiation, monitoring and legal disagreements). Williamson [1985] argues that
transaction costs increase as a result of three factors:

(i) Asset specificity refers to the uniqueness of the knowledge and the possibility
for alternative uses of assets created in the transaction.

(ii) Uncertainty is the result of, for example, economic trends or unpredictable
market/technology.

(iii) Infrequency refers to the infrequency of the two parties’ business relation.

Asset specificity in the context of outsourcing NPD refers to the uniqueness of
knowledge created in the transaction. This is, for example, specialist competence
in a specific area, systems knowledge about the product, or unique competence in
running activities in the specific industry where the firm acts. More unique knowl-
edge causes higher transaction costs, since the alternative use of the knowledge
is harder to employ. Uncertainty (i.e. unpredictable markets, technological uncer-
tainty, or contractual complexity) in the same context leads to higher transaction
costs, due to an increased control structure. Infrequency when outsourcing NPD
leads to higher transaction costs due to relation-building or low economy of scale
in legal matters.

Since asset specificity refers to the uniqueness of the knowledge and the possi-
bility for alternative uses of assets created in the transaction [Williamson (1985)],
it is also closely related to the investments necessary to execute the product devel-
opment. Asset specificity, such as idiosyncratic investments by the supplier, may
increase transaction costs because the partner is less accustomed to administrating
prizing as well as monitoring and controlling the new investment. This means that,
according to transaction cost theory, outsourcing is a better decision when specific
investments by the outsourcing partner are not necessary.

Specific product assets refer to the content of complexity and uniqueness of the
product. Since more complex products generate more complex routines for moni-
toring the NPD activity, they also increase monitoring and control costs. Therefore,
outsourcing can be considered a better decision when products are less complex
according to transaction cost theory.

Transaction cost theory is based on the relation between product cost and trans-
action costs; the product cost is also important. A small number entails a higher
product cost, which results in fewer margins for increased transaction costs. Asset
specificity and the associated small-number problem reduce the ability to obtain
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the benefits of economies of scale. Hence, according to transaction cost theory, spe-
cialized applications benefit from in-house development, while an application with
alternative use benefits from outsourcing because economies of scales are developed
by the outsourcing partner.

Uncertainty could be the result of economic trends or unpredictable mar-
ket/technology. This refers to external uncertainty. Uncertainty can also be a result
of contractual complexity, and is then referred to as internal uncertainty. Both exter-
nal and internal uncertainties generate transaction costs. High degrees of techno-
logical and/or market uncertainty will increase transaction costs, since governance
and monitoring costs increase and a high degree of interaction and joint decisions
becomes more important. Uncertainty of contractual complexity will increase gover-
nance and control costs. Uncertainty of the quality of output will increase monitor-
ing and control costs, since quality risks may be decreased with a complex control
structure or the use of quality standards. This means that, according to transac-
tion cost theory, outsourcing should be preferred when external as well as internal
uncertainty is low.

Infrequency refers to the infrequency of the (two) parties’ specific business rela-
tion, or to the infrequency with which one or both parties use outsourcing in general
with any partner. When two specific partners have not cooperated before, relation-
building costs will increase in the initial phase. Costs will be generated for creating
consistency of goals, developing the legal contract, and developing jointly accepted
routines for monitoring the process and controlling the output. An even more acute
situation arises if none of the partners have any experience at all in outsourcing of
NPD; then contracting, monitoring, and control costs will increase more rapidly.
However, if one partner (e.g. the outsourcing firm or the outsourcing partner) is
commoditized with the technology and market, and has a higher frequency of busi-
ness relations with other partners, this may decrease the higher transaction costs
due to one new relation. Transaction costs related to infrequency decrease with
lower asset specificity and lower uncertainty.

Transaction cost theory was examined by Cheon et al. [1995] in an often quoted
article in the context of outsourcing information systems. Recently, transaction
cost perspectives have been questioned for not taking competence and knowledge
into consideration when making outsourcing decisions [e.g. Love and Roper (2005)],
suggesting that the addition of a resource-based perspective might be relevant.

The transaction cost perspective raises the question whether an outsourcing
decision is economically plausible. Basically only direct costs should be considered,
but obviously time affects cost and long-term knowledge creation creates costs from
a strategic perspective.

3.2. Resource-based theory

According to resource-based theory, a firm is considered a collection of productive
resources. Resource-based theory discusses outsourcing as a strategic decision to fill
gaps between the firm’s NPD resources and the desired NPD resources. This gap
can be filled with either outsourcing (buying) the resource or re-deployment of inter-
nal resources, i.e. investing economic resources to create internal human resources
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or internal physical resources such as prototype machines, laboratories or CAD.
Competitive advantage can arise only if the resources of a firm are heterogeneous
(stored in the form of human, organizational and physical capital across the firm)
and immobile (hard for competing firms to obtain) [Barney (1991)]. This implies
that the growth of the firm depends on how slack resources are utilized [Penrose
(1959)]. A definition of resources can be rather broad. Resources are the tangible
and intangible assets that the firm possesses for some period of time [Caves (1980)].
Thus, “firm resources include all assets, capabilities, organizational processes, firm
attributes, information knowledge, etc. controlled by a firm that enable the firm to
conceive of and implement strategies that improve its efficiency and effectiveness”
[Barney (1991, p. 101)].

Barney [1991] classified possible resources into three categories: physical capital
resources, human capital resources and organizational capital resources. Four crite-
ria must be attributable to the resources in order to provide sustained competitive
advantage [Barney (1991)]:

(i) the resource must be valuable to the firm,
(ii) the resource must be unique or rare among a firm’s current and potential

competitors,
(iii) the resource must be imperfectly imitable and,
(iv) the resource cannot be substituted with another resource by competing firms.

Thus, the core of the resource-based theory assumes the existence of resource het-
erogeneity and immobility, as well as satisfaction of the requirements of high value,
uniqueness, imperfect immutability and non-substitutability. A firm’s resources can
be a source of obtained and sustained competitive advantage. In other words,
according to the resource-based theory, a firm’s competitive position depends on
its ability to obtain and defend advantageous positions regarding resources.

The critical problem for a firm is how to maintain the uniqueness of its set
of critical resources and of its product. Therefore it is important that resources
are not copied or transported to competitors. Given the importance of immobility,
imperfect immutability and non-substitutability, it is argued that the more unique
or valuable a resource is to the firm, the more preferable an in-house decision will
be. The purpose is to guard the resource from competitors and to gain control of
the resource.

If a needed resource is found on the market (available for outsourcing) it will
not be entirely unique. It may however be unique to the industry, the geographical
area or to the firm. Therefore a resource that is chosen for outsourcing may still be
relatively unique. When outsourcing NPD, it is common that the new resource is
developed after that the activity is outsourced.

A resource-based approach to strategy is concerned not only with the use, but
also with the development, of the firm’s resources. Grant [1991] argues that in
order both to fully exploit a firm’s existing resources and to develop competitive
advantage, the external acquisition of complementary resources may be needed.
According to Grant, filling this gap through outsourcing not only maintains the
firm’s resources, but also increases resources, extends competitive advantage and
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broadens the firm’s set of strategic opportunities. According to resource-based the-
ory, the outsourcing decision would be based on lack of internal resources to fill
the strategic gap, i.e. the difference between desired resources and actual resources.
Missing resources include, for example, investment capital needed for assets, but
also knowledge in a specific area or a number of personnel.

If a resource needed to fill the gap is world-class level, it will require huge
economic resources to get the specific resource in-house. This means that in order
to fill a resource gap with a world-class resource, outsourcing would be the preferred
action.

The importance of filling the strategic resource gap depends on the four criteria
suggested by Barney [1991]: the more valuable, unique, non-imitable, and non-
substitutable the missing resources, the more important is it to fill the gap. These
are the resources that provide sustained competitive advantage. Outsourcing is one
organizational mode of providing these missing resources. Building the resources in-
house is another mode. A resource-based perspective is used by Becker and Zirpoli
[2003] to study the long-term negative effect of the internal knowledge in product
development at FIAT when production is outsourced. An important finding from
this study is the lost efficiency of integrating knowledge in the NPD process and a
long-term hollowing-out effect on knowledge.

A resource-based perspective is based on the assumption that there is a gap
between necessary and existing resources that needs to be filled. It raises the ques-
tion whether a firm should build these resources internally or outsource the develop-
ment of resources on a market. Both decisions create a new resource configuration
to be considered in a later situation.

3.3. Resource-dependence theory

While the resource-based theory focuses on the internal resources available and
needed and the gap between the two sets of resources, the resource-dependence
theory focuses on the external environment and argues that all organizations, to
some extent, are dependent on some elements in their external environment [Pfeffer
and Salancik (1978)]. The dependence of the firm is caused by the external elements’
control of some resources that the firm needs, such as capital, labour, or specific
knowledge. Pfeffer & Salancik provide three dimensions (concentration, munificence
and interconnectedness) of organizational task environment [Pfeffer and Salancik
(1978)]:

(i) concentration refers to the distribution of power and authority among many
actors in the environment,

(ii) munificence refers to the scarcity or availability of resources important to the
organization, and

(iii) interconnectedness refers to the quantity and type of linkages among organi-
zations.

Organizational effectiveness is expressed in terms of the organization’s success in
obtaining scarce and valued resources from the environment and stabilizing future
access to the recourses. In the present context, concentration would refer to legal
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power and the power of international agreements, but primarily it refers to the
power and authority that can be conducted by a substantially larger or more influ-
ential partner. Munificence would refer to availability of resources needed to conduct
product development, such as credit, machinery or special knowledge. High munif-
icence would be easy access to such knowledge. Interconnectedness is the number
and pattern of networking partners available for the organization, where pattern is
expressed for example as difference in size, time of relation, or personal fit of key
persons.

The degree of dependence is determined by the number of potential suppliers,
the cost of switching suppliers, and the importance of the resource. The organization
seeks to equalize the balance of dependence, and it would therefore be argued that
scarcity of a resource leads to an in-house choice in order to have more control
and less dependence on a single outsourcing partner. That is, the more important
a resource is, the more important is the choice of in-house development of the
resource.

Considering the dimensions of organizational task environments according to
Pfeffer & Salancik [1978], a resource-dependence perspective on strategic man-
agement argues that organizations will use strategies to enable survival through
securing access to critical resources and through stabilizing relations with the
environment. These strategies depend on the task environment, and involve the
option of alignment when the outsourcing partner is a very powerful participant in
the environment or the option of control when the outsourcing partner is weaker
[Cheon et al. (1995)]. Outsourcing would be the choice when the outsourcing
firm and the outsourcing partner are equally powerful, and also when there is
already interconnectedness between the organizations. This is because linkages will
make the organizations mutually dependent on each other. Jayatilaka et al. [2003]
apply a resource-dependence perspective to the outsourcing of IT services, con-
cluding that the major contributions from the perspective are security aspects and
trust.

The resource-dependence perspective raises the question whether a firm can
create access to the resource needed. The decision to buy the resource from an
outsourcing partner brings access to the resource, but can also create a dependence
that may decrease the long-term competitive advantage.

3.4. Knowledge based theory

A knowledge-based perspective contributes a classification of knowledge and a
framework that offers suggestions such as to what types of knowledge would be more
appropriate for outsourcing. Developing the criteria suggested by Barney [1991], a
discussion emerges on whether an outsourced resource creates a sustained com-
petitive advantage. While transaction cost theory focuses on economic efficiency
and resource-based theory focuses on resource allocation, a knowledge-based theory
focuses on the capacity of the organization to create, store and apply knowledge
[Grant and Baden-Fuller (1995); Nonaka (1994)]. According to Grant [1997], the
firm “permits individuals to specialize in developing specialized expertise, while
establishing mechanisms through which individuals coordinate to integrate their
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different knowledge bases in the transformation of inputs into outputs” [Grant
(1997, p. 451)].

A firm’s competitiveness depends on the diversity and strategic value of spe-
cialized knowledge, as well as on the firm’s capacity to integrate the knowledge
in an effective manner. In order to integrate knowledge between individuals, it is
crucial that a common understanding of the subject exists among all participants.
For example, if an outsourcing partner develops an item for the outsourcing firm,
it will be easier to integrate the knowledge about the item if the outsourcing firm
has individuals with an understanding of the technology.

A critical distinction is between explicit knowledge that can be articulated
and therefore communicated and tacit knowledge that is stored in experience and
practice [Polanyi (1962)]. Explicit knowledge can easily be integrated if special-
ized knowledge can be translated into common knowledge [Grant and Baden-Fuller
(1995)]; however, tacit knowledge needs to be devised or exchanged at an experi-
ence base which permits individuals to deploy the knowledge in a new situation.
Tacit knowledge is more easily integrated when internalized, as it requires close
proximity.

A knowledge perspective is important to consider before deciding whether prod-
uct development should be outsourced or kept in-house. Bounfour [1999], adapt-
ing the taxonomy of Winter [1987] and Nonaka [1994], suggests that a decision
to outsource NPD should be the choice when the knowledge needed for the task
is transferable according to the following criteria: (1) Articulable, (2) Teachable,
(3) Articulated, (4) Observable in use, (5) Simple and (6) Independent.

The knowledge perspective contributes a framework for what is essential for
employment of critical knowledge. Critical knowledge is defined by its diversity and
by its strategic value. However, it also raises the question whether knowledge and
experience gained by the outsourcing partner are integrated in the outsourcing firm.
The important discussion is then how the knowledge is transferred and integrated
in the outsourcing firm.

3.5. Conceptualizing a contingency model for outsourcing of NPD

Contingency theory implies that there is no single generic best way to organize, but
also that not every way of organizing is equally effective [Galbraith (1973)]. Which is
the best way depends on the context and the circumstances in the specific situation.
For example, it is probable that diversified products and/or markets will promote
a high degree of divisionism and decentralized decision-making as an effective way
of organizing [Lawrence and Lorsch (1967)]. Scott [2003] adds that in contingency
theory the best way to organize depends on the nature of the environment to which
the organization relates.

As indicated in the introduction, most studies on the phenomena of outsourcing
are conducted in the context of outsourcing production and, furthermore, conducted
in large firms mainly in the automotive industry. In the context of outsourcing NPS
in medium-sized firms, there are situations where outsourcing is the better strate-
gic choice and there are situations when in-house development is the better choice.
There may also be a contextual difference regarding which outsourcing partner is
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Fig. 1. A conceptual contingency model for outsourcing of NPD.

the best choice in a specific situation. Figure 1 summarizes the contingency variables
discussed earlier in the form of a conceptual model for studying the outsourcing of
NPD. The variables are suggested as a summary of the four theoretical perspec-
tives (Fig. 1):

The model presented above is a summary of the issues from the four theoretical
perspectives. These issues’ analysis has provided a number of conceptual arguments
for or against outsourcing of NPD. The arguments are also found in the analysis of
the theories in the present section, and they are summarized in Fig. 2. These are
arguments that will be compared with arguments found empirically in the study of
six case firms in the next section. The arguments by themselves do not mirror the
contextual factors, such as size or industry, but the factor of size will be analyzed
further in the discussion and conclusions of the present article.

The abbreviations in Fig. 2 (Tct, Rbt, kbt and rdt) refer to the four theoretical
perspectives of the framework. For example, according to transaction cost theory
(Tct), “small quantities decrease profits from economies of scale”. If arguments
in line with this are detected explicitly or implicitly in the six cases, it can be
argued that Tct has an explanatory value for the decision of outsourcing NPD.
Therefore the arguments in Fig. 2 are to be compared with the empirical arguments
in Fig. 3.

4. Case Method

Case study research is especially appropriate for exploratory research, like in the
present study which focuses on: (a) documenting a phenomenon within its organi-
zational context, (b) exploring the boundaries of a phenomenon, and (c) integrating
information from multiple sources [Eisenhardt (1989)].

There were three criteria for selecting the firms for the study. First, the firm
should be a manufacturing firm with its own range of products. An own range of
products refers to having internal control over customer contact as well as supplier
contacts, including a marketing and sales department within the firm. A firm with-
out its own range of products will have a different focus when outsourcing product
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Outsourcing of NPD is a good decision if ... 

a) Low complexity or a standard component decreases monitoring costs and control costs. (Tct)

b)  Large quantities increase profits from economies of scale. (Tct) 

c)  Specific new investments by the supplier increase contractual costs and control costs. (Tct) 

d) Low uncertainty of technology and/or market decreases contractual and monitoring costs. (Tct)

e) Long former relation decreases relation-building costs. (Tct)

f) Former outsourcing experience decreases contractual, monitoring and control costs. (Tct)

g)  Lack of internal resources is identified. (Rbt) 

h)  Products have low strategic importance, as a resource easy to imitate or substitute. (Rbt) 

i)  Best-in-the-world resource is needed. (Rbt) 

j) Extended inter-linkages between organizations exist. (rdt)

k) A resource is available from many sources or is considered a standard resource. (rdt)

l) Power balance, for example size, is very close (similar) between the organizations. (rdt)

m) Knowledge generated is easily transferable. (kbt)

Tct: Transaction cost theory, Rbt: Resource-based theory, rdt: Resource-dependence theory, kbt: knowledge-
based theory 

Fig. 2. Summary of arguments for outsourcing provided by the theories.

development activities. Second, the firm should be medium-sized, here defined as
between 200 and 1000 employees. The size definition is in line with earlier studies
[Rundquist and Chibba (2004)] and also makes a distinction from the most frequent
sample size used in research on outsourcing. Third, the firms should be in different
industries, to get tentative findings for dependence on industry differences.

The firms selected for the study are all located in Sweden and found in the
associate network of the research group (Centre for Technology, Innovation, and
Marketing Management). Since close contact was obtained, the firms were open to
sharing information, easy to attract to an informal interview situation, and gener-
ous with access to facilities. The firms are blinded in the presentation, but briefly
described in Table 1.

General data from four of the firms have been collected throughout seven years
(2001 to 2007) of contact, visiting offices and production sites. The contacts with
the firms have been in periods with closer contact during projects and looser con-
tact during the periods in between. Together with written materials, i.e. quality
manuals and visual documents, the interviews and observations have built exten-
sive understanding of how the firms run their operations. Two firms (E and F) were
added to the sample in 2005 and were followed in the same way for 18 months. Spe-
cific data regarding the outsourcing of NPD were collected during semi-structured
interviews [Denzin and Lincoln (1994)] with CEO, R&D managers, and project
managers at the firms during spring and autumn of 2004 and during spring of
2007. The respondents have been active in many different projects, and each case
consists of information from several projects to improve external validity. In total
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Table 1. Brief description of firms in the study.

Firm No. of emp. Turnover 2005 (Euro) Industry

A 390 100 Mechanical articles for use in office
B 306 130 Wood fiber construction material
C 566 85 Textile for industrial use
D 352 65 Hospital equipment
E 227 30 Medical analysis equipment
F 865 280 Food production

approximately 20 projects from the six firms have been documented. Apart from the
longitudinal approach following the six firms for seven years, a total of 70 interviews
were conducted during the period.

Semi-structured interviews were used to overcome the limitations of a ques-
tionnaire approach and to get in-depth information from the managers [e.g.
Smeltzer et.al. (1988)]. In this study, semi-structured means that the respondents
first were asked to talk spontaneously on the topic, then were led into areas
which they did not discuss spontaneously, and finally during structured ques-
tions were asked to complete the material with information not spontaneously
given by the respondents. Interviews were recorded and notes were taken. This
method made it possible to gather an amount of nondirective information, but
also to complement this nondirective information with structured information
where the respondent did not spontaneously have an opinion [Denzin and Lincoln
(1994)].

Construct validity in the case study was built by discussing explicitly the defini-
tions of the concepts before collecting data, by triangulating multiple data sources,
and by establishing a chain of evidence during data collection [Yin (2003)]. The
definitions of the concepts of the study are well understood by the respondents
because of the long time of contact. The difference between any type of cooperation
and the specific meaning of outsourcing in the present study was made clear. Reli-
ability during data collection was maintained by using an interview protocol (see
Appendix A). The protocol was based on Fig. 2.

The interview data were analyzed in the form of quantitative data (use of, how
much, how many) and as qualitative data (why and how do you control, how does
it work). The main part of the analysis is qualitative interpretation to quantify the
data such as presented in Fig. 3. The basis for this analysis is whether answers given
were spontaneous or detected in the form of answers to direct questions asked by
the interviewer. Arguments included in a spontaneous discussion from the respon-
dent are considered to have a higher correspondence than arguments only confirmed
by the respondent. The quantitative data were confirmed by respondents and tri-
angulated with other respondents of the same firm. Drafts of the qualitative data
analysis were reviewed by key respondents and compared with written material
when possible.

When analyzing the data, some empirical arguments were found (Fig. 3). After
discussion with the respondents, the empirical arguments were compared to the
arguments provided in the theoretical framework.
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Fig. 3. Summary of theoretical and empirical results.

5. Findings

The purpose of the study presented in this article is to identify empirical arguments
for medium-sized firms to outsource NPD or to keep NPD in-house, and to compare
these arguments with those provided by theory (Fig. 3). Four interesting correlations
between theory and practice were detected which will be presented and discussed
in this section.

The early analysis of the material revealed that the main argument for outsourc-
ing NPD is the need for specialist knowledge. As one R&D Manager said, “We could
never build specialist competence because it takes two or three years to build and we
don’t even know what competence will be needed three years ahead.” Still, it seems
that the concept of specialist knowledge does not normally refer to unique or world-
class knowledge. It rather refers to knowledge that directly relates to the knowledge
existing within the firm. For example, firm A with a high level of knowledge in the
field of mechanics had a need for complementary knowledge in electronics. Since only
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20% of the products have an electronic part, a strategic decision had been made not
to internally develop this knowledge in the firm. However, the knowledge needed
in electronics is rather low-tech and directly connected to competences within the
firm. On the other hand, two of the firms have the knowledge within the firm, but
lack some specific application of it. The outsourcing firms in the six cases were well
equipped with economic resources for conducting the needed activities in-house,
but lacked special knowledge. This argument is best described by the theoretical
argument lack of internal resources provided from resource-based theory.

A second finding was that the activities most frequently outsourced were basic
research and early development, and that small knowledge-based firms were the
partners. This is contrary to one of the arguments from transaction cost theory,
namely complexity, and one argument from resource-dependence theory regard-
ing difference in size. According to theory, high complexity (or high technological
uncertainty) would be an argument against outsourcing, which also is the case with
the large difference in size. The activities of basic research and early development
are often the most complex activities in NPD and should, according to transac-
tion cost theory, not be a main object for outsourcing because of high uncertainty.
This was the case in firm C, where basic research on new materials was outsourced
to a university and a research institute. In this case the argument lack of inter-
nal resources affected the decision more strongly than the argument of complex-
ity. Similarly, according to resource-dependence theory, outsourcing should not be
the most frequent decision when there is a difference in size between the firms
cooperating.

A third finding was that the outsourcing partner normally was situated very
close to the firm. The outsourcing partner in case A above is a small firm started
in the neighborhood by a former employee who, in turn, has firm A as his major
customer. The connections on a personal level are very close and the partner take an
active responsibility even for early phases, such as formulating the purpose and goal,
in projects linking the firms together. This supports the argument of inter-linkages
among the firm provided by resource-dependence theory. This type of consultancy
firm was the most represented partner in the material.

The analysis of the arguments from the case study is presented in Fig. 3, where
the arguments are shown with a colour code. The respondents were asked to speak
freely about their outsourcing activities. Later arguments not used by the respon-
dents were suggested by the researcher. The darker color indicates a strong identifi-
cation of the argument by the researcher. When respondents spontaneously use the
argument, it has the darker color. When the argument appears as a confirmation
of statements made by the researcher, it has the lighter color. The argument is
identified by analyzing the interviews, comparing results with written material, and
presenting the results back to the respondents. Then the correspondence between
the arguments found in the case study and the theoretically provided arguments is
presented in the last column.

Four (4) of the arguments in Table 3 were strongly represented in the inter-
views with CEOs and R&D Managers and also supported by triangulation. Those
arguments were not directly connected with a single theory, but rather spread
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from three different theories. However, a pattern can be detected, since two
of the arguments refer to former inter-organizational relation and inter-linkages
between organizations. One argument from tct suggests that transaction costs
will decrease if a long former relation exists. The other argument suggests that
the dependence on the external resource is less vulnerable if an inter-linkage
between the organizations exists. Both arguments suggest that outsourcing of
NPD is preferably made to partners with strong linkages and a long former
relation.

The two other arguments treat the character of resource/knowledge. One sug-
gests that resources subjected to outsourcing should have lower strategic impor-
tance, i.e. may be easy to imitate or substitute. The other argument suggests
that resources subject to outsourcing are often known within the firm, but extra
personnel or a specific application is needed. Both arguments suggest that the
resource/knowledge object for outsourcing is often not unique or world-class
knowledge.

6. Summary of Findings

Findings from the present study indicate that four of the theoretically provided
arguments were supported in the present sample of medium-sized firms. These argu-
ments are:

(i) Outsourcing partners with a long former relation to the firm are often chosen
due to lower relation-building costs.

(ii) Outsourcing of NPD activities in medium-sized firms are often due to lack of
internal resources.

(iii) Activities including knowledge of low strategic importance are more often
chosen for outsourcing than activities including knowledge of high strategic
importance.

(iv) Outsourcing partners with strong inter-linkages to the firm are often chosen as
partners in order for the firm to become less vulnerable.

The theories in the framework were all contributing, but a stronger contribution
is found from resource-based theory.

The four arguments more strongly present in the findings indicate that medium-
sized firms seek partners with close linkages and a former history of relations, rather
than strategic resources or world-class knowledge.

7. Discussion and Conclusion

The results from the present study indicate that the most frequent motive for out-
sourcing NPD in medium-sized firms is need for extra resources in areas where
in-house knowledge often exists to some extent. This knowledge is mainly found
within a close distance from the outsourcing firm or in the network of the outsourc-
ing firm. Even though it is often assumed that search for world class [e.g. Tincher
(1994); Quinn (2000)] is the way of dealing with the challenges of globalization,
results from the present study indicate that medium-sized firms search for some-
thing else. Our findings also contrast to those from empirical studies of larger firms
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Fig. 4. World class versus good enough.

[e.g. Wasti and Liker (1997), von Corswant and Fredriksson (2002)] where search for
world-class knowledge or cost advantage is the main reason for outsourcing NPD,
and suppliers are the main source of external knowledge.

In order to explain and deepen the understanding of the logic behind the choice of
partner, we suggest introducing the concept of “Good Enough” (GE). The concept
of world class (WC) will be compared to the concept of GE in order to find the
contingency factors to determine the choice of outsourcing partner (see Fig. 4).
While WC is an ideal situation for an organization scoring top in every criterion,
GE refers to an organization with degrees of discrepancies from the ideal world
class condition. This discrepancy can be motivated by a different/lower demand
of excellence where decision factors other than world class specialist knowledge
are more appreciated. Examples of other factors are process knowledge, trust [e.g.
Mayer, Davis and Schoorman (1995)] or proximity. Proximity can be categorized
as geographical proximity [e.g. Carayol and Roux (2003)], Cultural proximity [e.g.
Aoyama and Izushi (2003)], and Organizational proximity [e.g. Torre and Gilly
(2000)]. Also knowledge of a local market or a powerful network can be factors
considered more important that a world class specialist knowledge when it comes
to choosing an outsourcing partner [Vereecke and Dierdonck (2002)].

The concept of good enough has been focused in other traditions, mainly in
quality management and software development. In quality management the concept
is closely connected to the concept of “right quality”, which means a quality that
is higher than the customer is prepared to pay for, and therefore is unnecessary.
Good enough quality generates the most effective profit. In software development
the concept of good enough refers to the point in time when new software has fewer
bugs than the customer can accept. The customer has normally agreed to accept
a number of bugs that will be updated while in use. By focusing on a GE level,
resources are saved (in accordance with the quality tradition) and time is saved (in
accordance with the software development tradition). There are also situations in
the context of outsourcing NPD when GE logic is better. For example when the
cooperation is non-core (i.e. lower strategic importance) or when proximity has a
big importance. In these cases the search for a GE partner will be less resource
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demanding and also less time demanding, as fewer resources are needed to identify,
evaluate, and implement a new GE partner than finding a WC partner.

Findings from earlier studies have indicated that choosing a world-class partner
is a major reason for outsourcing in general, but also specifically when outsourcing
NPD. The study presented in this article indicates that there are more important
factors when medium-sized firms choose their outsourcing partner — in particular,
proximity. Closeness, possibility to communicate frequently and trustfully, com-
bined with a good enough knowledge are more important factors than world-class
specialist knowledge. These results are strongly indicated in the present sample and
the argumentation in this direction is engaged and spontaneous from the majority
of the respondents. Earlier studies normally treat outsourcing of production and
address a sample of large firms [e.g. von Corswant and Fredriksson (2002); Boehe
(2007)]. Results from the present study indicate that outsourcing of NPD gains more
from proximity than does outsourcing of production even if recent studies in large
firms found similar patterns also in larger firms and their search for organizational
proximity [e.g. Lewis and Slack, (2003); Karlsson and Sköld (2007)].

This result can be explained with a theoretical discussion based on the model
presented in Fig. 1.

(i) According to transaction cost theory, transaction costs will increase with infre-
quency of contracting. With proximity and more frequent meetings, transaction
costs would be lower as trust and repeated agreements would decrease contract
and negotiation costs. In addition, relational uncertainty would decrease with
a closer and more personal relationship.

(ii) According to resource-dependence theory, interconnectedness described as fre-
quent and trustful meetings would make the outsourcing firm less dependent
and vulnerable due to the need for the vital resource.

(iii) According to knowledge-based theory, the knowledge integration will be
smoother with frequent and personal contacts. The possibility of continuing
oral dialogue would help knowledge integration.

All these factors are positively affected by factors like proximity. This favorable
effect can also be obtained at a long distance if frequent meetings or local offices
are arranged. However, this would lead to a huge cost for a medium-sized firm,
which explains why medium-sized firms prefer a partner with good enough specialist
knowledge in the same geographic area when outsourcing NPD activities.
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Abstract: This study aims to develop the conceptualization of knowledge integration effi-

ciency in distributed product development projects. This is done by constructing a frame-

work combining three types of knowledge with the degree of involvement between indi-

viduals involved, and tests the framework in a case study of three medium sized firms. The 

framework has shown a practical relevance as it is understandable and easy to operational-

ize in an organization. Knowledge is categorized as thematic knowledge, process knowl-

edge, and general knowledge. A longitudinal case study approach, in three medium sized 

manufacturing firms was used. Results indicate a very high representation of impersonal 

knowledge sharing in practice, even if there are awareness in the firms of theory and em-

pirical material indicating that more collaborative approaches to integration would improve 

the integrative efficiency.  

Keywords: distributed product development; knowledge integration; medium sized firms.  

 

1. Introduction 

There is a growing stream of literature investigating knowledge integration and its impor-

tance for new product development (NPD) performance. (e.g. Murray and Chao, 2005; Ve-



  

rona, 1999). This literature focus on knowledge integration either as a unit or as a process 

typically including a number of phases (e.g. acquisition, sharing, using) and if a certain 

phase is of greater importance to integrate than another (e.g. Darroch, 2005). Few studies 

consider the type of external knowledge sourced from outside the organization and the 

process through which it is used by the recipient firm.  

Research has indicated that small and medium sized firms (SMEs) play an important role 

for innovation and the growth of the economy (e.g. Ács and Audretsch, 2005). However, in 

order to compete on a global market, most SMEs are bound to work in alliances (distrib-

uted organizations) to gather enough knowledge to conduct complex tasks such as NPD 

(e.g. Grant and Baden-Fuller, 2004). To maximize the effects of knowledge developed the 

issue of integrating knowledge achieved in NPD projects is important.  

Knowledge integration has been studied as codified knowledge or information with a focus 

on IT tools to support knowledge integration (e.g. Chang and Li, 2007). In this study 

knowledge is considered as including both codified (information) and tacit knowledge. 

Some studies have looked beyond the IT tools and found that knowledge integration needs 

collaboration. Otherwise it might just be knowledge transfer (Subramaniam, 2006). This 

means that knowledge will be acquisited and shared, but not come to use if IT tools are 

used without collaboration. These results show the complexity of the field. To explore this 

gap this study focuses on the degree of involvement between the source firm and the re-

cipient firm and especially whether the type of knowledge to be integrated correlate with 

the need of involvement between the firms. 

The first aim of this study is to explore how the degree of involvement (impersonal and 

personal interaction, or collaboration) among employees from different firms supports in-

tegration efficiency. Integrative efficiency is in the study defined as an assessment of how 



  

effectively organizational members can acquire, convert and apply knowledge sent by 

other members of the collaboration (Grant, 1996b). 

There are, however, also different qualities of knowledge. Polanyi (1983) introduced the 

concept of tacit (subjective) knowledge as opposed to implicit (objective or codified) 

knowledge. Nonaka and Takeushi (1995) merged the concepts of objective and subjective 

knowledge in their widely accepted view of knowledge creation and learning in organiza-

tions. They consider knowledge both tacit and explicit. In their models subjective beliefs 

and objective information are both important components of the knowledge complement-

ing each other in the cycle of knowledge creation. Similarly in Grant´s (1996b) perspective 

of knowledge integration, knowledge is described as inclusive of information, technology, 

know-how and skills. 

The qualities of knowledge can be discussed as level of specificity. From the most specific 

(product specific) knowledge to the less specific (general knowledge not at all connected to 

the product) are many degrees of specificity. Some of this knowledge is focused on themes 

present in the alliance work. Grant (1996b) used the term product knowledge to describe 

technological knowledge connected to the product. In this study the concept is widened to 

to also include associated specific knowledge, e.g. basic research, marketing figures, or 

user information. This, the most specific knowledge, is termed thematic knowledge. A sec-

ond category of knowledge is focused on processes, e.g the process of development, know 

how on organization principles, or skills of communication. This concept is similar to 

process knowledge (Grant, 1996b) and know how (Kogut and Zander, 1992). Know how 

can, however, also exist in thematic knowledge (e.g. know how on a specific technology). 

Thirdly, some of the knowledge developed in a NPD project is general knowledge (e.g 

Ramesh and Tiwana, 1999). General knowledge describes the knowledge about external 

constituencies that influence product development, e.g. legal issues, social issues, or cus-



  

tomer and supplier issues (Andrews and Smith, 1996). The term general knowledge was 

chosen to indicate that not only marketing factors, but also legal and institutional knowl-

edge, is included in the concept. Managers are often unaware of what knowledge has been 

gained from alliance activities (e.g. NPD) especially when managers lack alliance experi-

ence (Hoang and Rothaermel, 2005). 

The second purpose of this study is to find patterns between level of involvement and type 

of knowledge when integrating knowledge from NPD projects. These two purposes will be 

reached through a long term case study in three medium sized manufacturing firms with in-

house and distributed NPD. 

The contribution of the present article is the framework combining three types of knowl-

edge (thematic, process, and general) with the degree of involvement between individuals 

(impersonal interaction, personal interaction and collaboration). Integrative efficiency is 

investigated in relation to degree of involvement from individuals in the knowledge inte-

gration.  

A practical contribution is the presentation and implementation of the framework in three 

firms to test the validity of the terms and the concept.  

 

2. Distributed Product Development: The context of the study 

According to the Aberdeen Group’s Global Product Design Benchmark Report (Brown, 

2005), today’s products are increasingly brought to market by cross-enterprise teams that 

span multiple geographic borders. This is often called distributed product development. 

Distributed product development is defined by the Product and Development Management 

Association (PDMA) as the separation and optimization of activities performed during a 

single product development process (i.e., product ideation, development and launch) across 



  

multiple geographic locations (Kahn et al Eds., 2005). These locations may be within a 

single corporate entity, within subsidiaries or involve the use of third parties.  

According to PDMA’s definition all the cases of the study involve third parties. When 

small and medium sized firms gather resources by using distributed NPD the main reason 

is to find knowledge and resources that could not be gathered within the organization.  

Alliances (involving the use of third parties) can be formed with different types of actors 

(i.e. suppliers, customers, agents, universities, consultancies), and in these alliances knowl-

edge is gathered and created. Inter-firm alliances require at least two partners, though a 

growing number of co-operations involve more than two partners. Four conditions must be 

met for a true inter-firm alliance (Jolly, 2004): 

All of the partners in the alliance must accept that they are losing some of their 

autonomy. This in order to pursue common goals.  

All of the partners have to put aside some of their own resources for co-operation to 

take effect.  

The alliance activity should produce results that would not have occurred in the 

context of each running independent activities. 

Outside of alliance activities, each partner should be autonomous and take autono-

mous decisions.  

The NPD projects of this study are all conducted in an alliance context according to above. 

This means that the projects have been joint efforts with potential profits mutually and for 

the individual partners. Each partner is definitely able to take autonomous decisions as they 

are equally strong and participate in the alliance only because they have an interest in it. 

This is often the case when medium sized firms collaborate and is similar to the concept of 

a network. 



  

The context of the present study is firms using distributed product development, but in the 

context of medium sized manufacturing firms it is also close to the concepts of alliance and 

network as indicated in the discussion.  

 

2.1 Knowledge integration efficiency 

Knowledge is necessary in order to develop new products in alliances, as well as in the in-

dividual firm. To measure effective knowledge integration a traditional view suggests two 

major ways; 1) codification of knowledge (tacit to explicit) in order to create documents, 

databases, or rules for further diffusion of knowledge inside or outside of the organization 

(e.g. Grant, 1996b; Grandori, 2001; Loyola, 2007), or 2) personalization (tacit to tacit) or 

face-to-face coordination to create an immediate and deeper diffusion (e.g. Hansen et al, 

1999). A number of codifying methods are suggested such as written documents, intranets, 

open computer servers or formal reports. But these impersonal methods should also be 

complemented with personalization methods, such as joint work shops, personal meetings 

or joint post project evaluations (PPE) (e.g. Cormican and O’Sullivan, 2003; Sherman et 

al, 2005).  

According to Grant (1996b) integrative efficiency is defined as how effectively organiza-

tional members can acquire, convert and apply knowledge sent by other members of the 

collaboration. In this study the members can be either inter-firm or intra-firm integration 

between members of the collaboration in new product development projects. Integration 

efficiency can be identified with existence of important factors as common language, fre-

quent interaction, and a codified structure (Grant, 1996a). These factors will be further de-

veloped into propositions in the reference framework and the analysis of the cases further 

described in the method chapter. The propositions are tested in a case study of three firms, 

and conclude with discussion and some managerial implications. 



  

3. Theoretical framework 

In this section important terms around knowledge integration efficiency will be defined 

and two propositions developed. Knowledge integration efficiency will be examined ac-

cording to codification and personalization and classified in to three levels of involvement. 

The connection between knowledge integration efficiency and level of involvement will 

then be examined in combination with type of knowledge, moving from the most projects 

specific to the most general knowledge. 

 

3.1 A measure of integrative efficiency 

If integrative efficiency is defined as how effectively organizational members can acquire, 

convert and apply knowledge sent by other members of the collaboration, these three di-

mensions shape the measure of integrative efficiency. Knowledge is sent between indi-

viduals with a media or method. Efficiency depends on the individuals’ capability to send 

and acquire knowledge, and of the efficiency of the media or method used in a specific 

situation.  

To complete integration, the knowledge must be acquired, converted and applied. There-

fore Integrative efficiency is an assessment of the value that the integrated knowledge pro-

vide to the organization. In order to provide value it must be acquired and converted which 

is the proper measure of integrative efficiency. Existence of integration success factors de-

scribed by Grant (1996a) as common language, frequent interaction, and a codified struc-

ture, are not a measure for integrative efficiency. A measure must be based on the use and 

the value of knowledge integrated. That is the quantity of knowledge, the quality of knowl-

edge, and the actual use of the knowledge. 



  

Even if the focus is on the media or method used to transmit the knowledge, the nature of 

the method affects the individuals’ capability to acquire and convert knowledge. For ex-

ample, the method of integration will affect the message sent and acquired, but also the in-

dividuals’ ability and motivation to acquire, convert and apply the knowledge. In order to 

measure integrative efficiency, integrated knowledge is identified in different projects in 

the three case firms. It can be use of knowledge on a specific technology (e.g. steam or 

transformers), knowledge about project management (e.g. software or special meeting 

techniques), or knowledge about general topics (e.g. trends on use of cars in China).  

In the study knowledge integration processes have been identified, and the extent of ac-

quiring and converting of the knowledge rated. Some examples are presented with the re-

sults. 

 

3.2 Integrative efficiency and the level of involvement

The acquisition of technological knowledge does not translate automatically into strong 

competitive market positions or high performance (McGrath et al., 1995). It is the integra-

tion that helps organizations to develop shared learning and accumulate knowledge over 

time (e.g.  Teece et al., 1997). Integration enables the firm to internalize the knowledge 

gained from its distributed work. The present study addresses knowledge integration con-

nected to the knowledge generated in distributed product development processes. The set-

ting of the study is a context of medium sized firms and their distributed product develop-

ment processes. In order to reach effective processes for product development, it is impor-

tant to share knowledge between functions. In a distributed context that will mean sharing 

knowledge between organizationally and geographically divided units. In the context of 

distributed product development the individuals may have their position at different de-

partments, but also in different organizations. Therefore integration in this case means link-



  

ing functionally separated departments or units, while also preserving their individual ori-

entation (e.g. Moenaert and Souder, 1990). 

To achieve knowledge integration [1] personal and [2] impersonal interaction should take 

place (Kahn, 1996). Personal interaction could be participation in meetings or phone con-

versations, while impersonal interaction could be exchanging of e-mails or reports. A third 

method for integration is [3] direct collaboration (Kahn, 1996). Collaboration could be in-

formally working together or sharing the same vision. Personal and impersonal interac-

tions, as well as collaboration, are important for the sharing and integration of knowledge.  

This puts focus on how involved the individuals are; a degree of closeness. 

According to Grant (1996b) integrative efficiency is a function of common knowledges 

among organizational members, frequency and variability of common activities, and a 

supportive structure (e.g. a modular structure). This suggests that the most efficient inte-

gration of knowledge should be with colocated individuals who share the same physical 

room. They are more likely to develop a common language of discourse and frequently in-

teract with each other. In distributed product development it is more likely to find lower 

degrees of involvement as frequent physical meetings, but even more likely to communi-

cate via phone or e-mail. These are examples of different degrees of involvement and lead 

to proposition 1. 

Proposition 1: Knowledge integration efficiency will increase if methods of knowledge in-

tegration with a higher degree of involvement between individuals are used. 

 

3.3 Type of knowledge as a moderating factor 

Many efforts have been made to describe and categorize knowledge from different tradi-

tions and perspectives (e.g. Polyani, 1983; Wiig, 1995; Edvinsson and Sullivan, 1996). 

Kakabadse et.al. made an important effort to tell the history of the knowledge concept in 



  

their review of 2003 (Kakabadse et al, 2003). An often recurring distinction is between 

general knowledge and specific knowledge (e.g. Grant 1996b; Zack, 1998). Specific 

knowledge is context-specific (e.g. knowledge of a technology or a market) while general 

knowledge is applicable in different contexts and often publicly available. For example is 

demographic statistical data and technology data from public patent data-bases general 

knowledge. 

Edvinsson and Sullivan (1996) discuss the distinction between product knowledge and 

process knowledge, where product knowledge is codified and revealed if the product is 

sold. Meanwhile process knowledge is knowledge of business processes, which ads value 

to the product and will stay in the company even after the product is sold.  

Zack (1998) adds to the concept of process knowledge by showing that process knowledge 

can be both codified (e.g. a description on how to bake cookies in a bakery), or not codi-

fied (e.g. the professional feeling of the baker). General knowledge is, according to Zack 

(1998) not meaningful to codify as it is publicly available and changes continuously. In an 

attempt to summarize the wide range of categorizations and terms in the field of knowl-

edge management three categories of knowledge was destilled.  

The first category [1], thematic knowledge, is the knowledge that is gained as the results of 

the work in the project (Court, 1997).  Thematic knowledge could either be intended re-

sults or accidental results. It can be product specific, but also specific knowledge (e.g. 

market or user knowledge) on a domain in focus of the project. Thematic knowledge can 

be of technological nature, but also include user other areas of knowledge (Lynn and Ak-

gun, 2000) directly connected to the result of the project. Results are either documented as 

explicit knowledge (Nonaka and Takeushi, 1995) or as tacit knowledge (Reed and De-

Filippini, 1990).  



  

A second category of knowledge is [2] process knowledge. This is the know-how of the 

process of the NPD process (Kyriakopoulus and de Ruyters, 2004) or the collaborating 

process (Emden et al, 2006). This is knowledge and experiences gained on how effective 

cooperation is structured and conducted. Process knowledge supports the process of gain-

ing new knowledge and new results in future projects. Process knowledge addresses both 

firm-internal and external aspects of NPD activities.  

A third category is [3] general knowledge. This can be specific knowledge about market, 

technology or societal situations (peripheral in the present NPD process) that could be use-

ful in future product development projects. One example is when firms engage in pro-

active scanning activities and achieve and get information not applied in the project. Such 

knowledge can be found from multiple sources as competitors, suppliers, customers (Kim 

and Wilemon, 2002). Opportunities for innovation do not only steam from the core compe-

tencies or the thematic knowledge from specific products, but from combining them with 

new knowledge containing also unplanned bits that can trigger ideas not expected (March, 

1991).   

Ramesh and Tiwana (1999) showed that thematic knowledge can be integrated with less 

involving methods. Following the reasoning of Zack (1998), process knowledge can be 

codified and integrated with less involving methods, but also be of a non-codifiable nature. 

In this case more involving methods would be needed for efficient integration. General 

knowledge is, according to Zack (1998), not meaningful to codify and would thereby need 

a higher degree of involvement to be efficiently integrated. Therefore the following propo-

sition is made. 

Proposition 2: P1 is stronger for general knowledge than for process knowledge, and 

weakest for thematic knowledge.  

 



  

3.4 A Joint framework for the study 

By combining the two sets of dimensions, the knowledge specificity categories and the de-

gree of involvement in knowledge integration, a framework for the case study was devel-

oped (see figure 1). On the vertical axis, the knowledge can be described in terms of speci-

ficity. In one end is thematic knowledge as, for example, technological knowledge of the 

product or user knowledge of the exact user group. In the other end is general knowledge 

of, for example, political situation or environmental trends. It is suggested that the degree 

of success in knowledge integration depends on the degree of specificity of knowledge. 

More specific knowledge is possible to codify and more suitable to be integrated by data 

transformation. 

 

 

Figure 1. A suggested framework for studying the efficiency of knowledge integration 

based on the degree of involvement and the specificity of knowledge. 

 

On the horizontal axis are placed the degree of involvement for different methods for 

achieving effective knowledge integration. These are positioned from impersonal interac-

tion to the right, to collaboration to the left, adding in each category more involvement. As 

concluded before it could be suggested that more specific knowledge is possible to inte-



  

grate with less involving methods as less specific knowledge needs more involvement in 

order to be integrated.  

 

4. Method 

As many authors have suggested, if the limits of a phenomenon to be studied are not ap-

parent at the beginning of investigation, the best option to validate the research will be a 

case study (Benbasat et al., 1987). The same is valid when control and/or experimental 

manipulation are not possible to use, due to the complexity of context and/or lack of 

knowledge about independent and dependent variables (Yin, 2003). Knowledge integration 

in a distributed organization is a very complex phenomenon that needs to be studied in its 

context. In the present project a case study approach is used to investigate how different 

types of knowledge, generated in a distributed product development project, are integrated 

in the individual firm.  

For example, it is interesting to note which methods are used, which knowledge category is 

focused on, and also some indication of which methods are more successful for each type 

of knowledge. 



  

 

Table 1. A short summary of the firms in the case study. Figures from 2007. * Firm bought 

by MNC in 2007. 

 

The firms are medium sized (between 227-357 employees) and manufacturing (see table 1 

for description). All three firms also have an extensive R&D operation in-house, which is 

important for the study. Their industry could be defined as mechanical industry with dif-

ferent sales focus.  

The three firms in the study have been present in different research projects together with 

CTIM2 (Centre for Technology, Innovation, and Marketing Management, Halmstad) since 

2001. This is important as it gives access to every department of the firms, employees as 

well as documents. The researchers also have some previous knowledge on how operations 

are run due to the long time of cooperation with the firms. In this specific study however 

the collection of empirical material adds 15 unstructured interviews with persons in the 

three firms.  



  

All the respondents are deeply involved in product development in an alliance context. The 

respondents in the firms were R&D managers, HR managers, Production managers and 

two project leaders/members of an ongoing product development project in an alliance 

context. The interviews were conducted during autumn 2005 and were used for finding op-

erational examples of knowledge integration and to evaluate efficiency in knowledge inte-

gration using the model from table 2. 

 
Knowledge 
integration 
efficiency 

Consists (for example) of item Examples of observations in cases 

The firm acquires knowledge from the  
collaboration. 

Knowledge is acquired in reports or protocols  
distributed between organizations. 

Knowledge is exchanged between indivi- 
duals in different firms in the collaboration. 

Knowledge is acquired in meetings between  
individuals from different firms. 

Knowledge 
acquisition 
efficiency The firm uses feedback from projects to  

improve subsequent projects. 
Post project evaluation is a frequent tool used  
interally in the firm 

The firm converts knowledge into the NPD 
process. 

Reports or protocols are analyzed within the NPD 
organization 

The firm distributs knowledge throughout 
the collaboration. 

Meetings intra-firm participans, sorting and storing 
knowledge” are used. 

Knowledge 
conversion 
efficiency The firm replaces outdated knowledge. The firm has formal routines for evaluating new 

knowledge reported from projects. 
The firm matches sources of knowledge to 
problems and challenges. 

Meetings with crossfunctional (e.g. market/R&D) 
participans are used where needs meet posibilities. 

Knowledge is accessible to those who need 
it. 

Arenas to find individuals with specific knoweldge 
are present. 

The firm learns from misstakes in previous 
projects. 

Results from post project evaluation are formally 
used in the firm’s project models. 

Knowledge 
application 
efficiency 

The firm takes advantage of new knowledge 
produced in the collaboration. 

Workshops where new knowledge is applied are 
used after finalizing a project. 

Table 2. Examples of operationalization of the dimensions studied in the cases. 

For within-case analysis specific observations from the interviews were according to the 

model in table 2. The categorization had the purpose to find patterns in the knowledge in-

tegration patterns of the firm. These patterns include strategic statements regarding, for ex-

ample, which methods and practices were suggested from a managerial level, but also 

which how the knowledge integration work was actually conducted. The resulting descrip-

tion of the three case firms were later compared to draw cross-case conclutions and com-

pared to perceived and actual efficiency in the knowledge integration work.  



  

 

5. Results 

The interviews with management and project members in the three firms indicated that 

there is a high awareness about the terms and the concepts of the study as well as the phe-

nomena behind the terms. Discussions around terminology and knowledge integration in 

general created good construct validity; that the terms of the framework are understood and 

interpreted in a similar way by all respondents and by the interviewer.  

 

5.1 Effects from degree of involvement at knowledge integration 

All three firms in the study have today the major emphasis on impersonal methods for 

achieving knowledge integration. A common pattern is that the projects start with a meet-

ing between R&D managers in the alliance, discussing collective goal and mutual under-

standing. However, this meeting culture is not spread down to the project members, who 

rarely meet. During the project e-mail and exchange of reports are the dominating methods 

for knowledge sharing, while the managers meet again two or three times at the end of the 

projects. Still it is interesting that project members are very much in favor of physical and 

informal meetings for sharing vision and ideas. This is also recognized by management, 

but still rarely carried out. 

Firm A has as a policy that all project members shall meet in the beginning of a project. 

They also used this policy earlier, but R&D manager explained that longer geographical 

distances have made it more difficult today. New suppliers in China have made travel costs 

extensive, while new communications technology has made it easier to motivate fewer 

physical meetings. However, in this case, the longer geographical distance also leads to a 

longer cultural distance, which would rather motivate more physical meetings to avoid 

misunderstandings. The R&D manager of the firm pointed out that manufacturability of 



  

the products developed in collaboration has decreased as knowledge about the partners’ 

plants decreased with distance. 

It could, according to the R&D manager, be detected that the parts developed in Sweden 

were less suitable for production than the parts developed in China. “We tend to design 

parts with higher tolerances than the production plant can deliver”, said one of the design-

ers of the firm. Even though systems for communication were developed, including docu-

ment handling and joint databases, a decreased knowledge integration regarding produc-

tion demands could be detected with a less involving communication method. According 

to project members the fewer travels have lead to less knowledge integration both regard-

ing process knowledge and general knowledge.  

Firm B is the one with the most involving level of collaboration. The obvious explanation 

is that the partners in the alliance are geographically closer. The managers meet the part-

ners in the beginning of the project, during the project, and after the project. Management 

also claims that project members are encouraged to meet partners according to their own 

need. Project members confirmed that there is a lot of discussion with the partner firms re-

garding project methodology and other types of process knowledge. For example the firm 

has taken a project platform, which was recommended from one of the partners, in use in a 

NPD project. The platform came as a result of bottom-up process knowledge integration 

from a PPE workshop. In a first step the members of the project in both firms used it, and 

later it became a standard system for the firm.  

There is a close understanding of the importance of joint values regarding, for example, the 

meaning of the term “fulfilling goals” and how to monitor and inform stakeholders of the 

projects. Physical meetings are sometimes substituted by frequent phone meetings and 

open chat boards. This creates intra-firm trust among the participants, both on an individ-

ual and on a professional level, which opens for informal sharing of ideas and values. 



  

Firm C has been under economical pressure for a few years. Today, even though there is an 

awareness of the importance of involving methods of collaboration, there is no money to 

apply it completelly. Economic pressure has lead to a lower organizational self esteem 

which makes it hard for project members to communicate. Management shows in the qual-

ity handbook how communication shall be handled with impersonal methods, but do not 

motivate project members to share knowledge types that is not described in the handbook. 

Project members are pleased with the structure that makes it easy to do right according to 

the instructions, but not with the knowledge exchange between the individuals of the firm 

and their partners. Studying the project plans it appears that the problem is not lack of re-

sources in the project, but the strong focus on information activities described in the hand-

book. “As long as we follow the routines, we have not made any mistakes”, stated a project 

member. 

In firm A the larger distance and more less involving methods of knowledge exchange has 

decreased the knowledge integration. In firm B a high level of individual involvement sup-

ports a high level of knowledge integration efficiency. In firm C the focus on impersonal 

knowledge exchange has lead to lower knowledge integration efficiency. The three cases 

support proposition 1, stating that knowledge integration will work more efficient the more 

involving methods are used. 

 

5.2 Integration of knowledge with different specificity 

All three firms have a focus on integration of thematic knowledge. In product development 

projects this means that there are specific routines for how to convert and apply techno-

logical knowledge about the product or the key technologies in the product itself. That is 

for example the function of the product, how to efficiently produce the product, and deeper 

knowledge of the key technologies used in the product. Two of the firms have some inte-



  

gration of process knowledge as post project evaluation (PPE) applied in the continous im-

provement of their project management model. However, it was more difficult than ex-

pected to find examples of integration of general knowledge. Traces were found in one 

firm expressed as integration of knowledge about technological trends and news about EU 

protection of design patterns. “We had a lot of help from our coffee table meetings with the 

French partner when it comes to EPO’s (European patent office) handling of new paterns. 

We absolutely lack scanning in that field ourselves”, said a R&D manager in the Swedish 

firm.  

Firm A has a well developed system for integrating thematic knowledge. The basic idea of 

EDI (Electronic Data Interchange) has been to avoid redundant recording work and thus to 

ensure a seamless data exchange. They do not refer to a quality standard, but have a strong 

culture and structure to support knowledge sharing of thematic knowledge. For example, a 

project management platform presents a checklist for how meetings, reports, and technical 

protocols shall be stored and shared. This system was developed and implemented when 

new alliance partners became located on longer geographical distance. The thematic 

knowledge fits well into the structure of the platform. The platform is also used for geo-

graphically closer partners, and has lead to a stronger emphasis on sharing correct docu-

ments.  

The platform also prescribes routines for post project evaluations (integration of mainly 

process knowledge). These are normally carried out as exchanging of reports or e-mails, 

but have in a few cases lead to post project evaluation workshops. According to project 

members the workshop format contributes with much more application of knowledge when 

process knowledge is discussed. As one project member said: “The technological data we 

can read in the reports, but to fully understand how our partners look upon a certain situa-

tion in a project we need generous time to get together and discuss our project”. The more 



  

involving approach has lead to higher knowledge integration efficiency also for process 

knowledge, where previously mainly thematic knowledge was efficiently integrated. 

Firm B, with an alliance in a close distance and mainly focus on collaboration, seams to 

have a good integration of as well thematic as process knowledge. The process knowledge 

is in this case not only developed as PPE, but also in informal intra-firm meetings during 

the project aiming to improve collaboration processes. Even though Firm B has a much 

less formalized monitoring system for projects, they seem to have a greater mutual under-

standing and shared vision than the other firms. It was hard to find distinct examples of in-

tegration of general knowledge, even if managers as well as project members stated that 

they disseminate and apply a lot of general knowledge about, for example, new trends or 

new applications of technology among competitors.  

Firm C has a very strong focus on integration of thematic knowledge. In accordance with 

the findings from Firm A there are routines for gathering and sharing technological speci-

fications and reports. Two years ago the Firm C had no integration of process knowledge, 

but during the study they have increased their interest in post project evaluation and learnt 

to carry out PPE workshops through knowledge spill over from Firm A. A first workshop 

was carried out in the fall of 2007. The tools and processes for PPE have been integrated 

during several intra-firm meetings where both firms have developed knowledge on PPE. 

“These meetings has been valueble as a catalysist for increased project efficiency, espe-

cially regarding the monitoring of resource use”, according to the CEO of firm C.  

Firm A has a well working system for impersonal knowledge sharing, but also need per-

sonal methods in order to integrate process knowledge. Firm B with collaborative methods 

integrate also process knowledge and even general knowledge. Firm C has increased their 

efficiency in integrating process knowledge by introducing more involving methods. Mate-

rial regarding general knowledge is scarcer than regarding thematic and process knowl-



  

edge. The three cases support proposition 2, stating that methods involving individuals 

from the same or different firms closer, affect knowledge integration efficiency between 

these individuals more the less specific knowledge is in focus. 

6. Conclusions 

The aim of this study is to provide a conceptualization of knowledge integration efficiency 

in distributed product development projects. In order to reach the aim a framework of three 

categories of knowledge (general, process, and thematic knowledge) and three levels of in-

dividual involvement in the knowledge integration (impersonal interaction, personal inter-

action, and collaboration) was presented.  

The cases resented in the empirical study have supported the two propositions that 1) more 

involving methods for knowledge integration increases knowledge integration efficiency, 

and that 2) This is more obvious the less specific knowledge in object for integration. In 

figure 2 the knowledge integration efficiency is analysed and indicated in the framework. 

The term “High” refers to high knowledge integration efficiency, meaning that knowledge 

of this type can be efficiently acquired, converted and applied with the specified degree of 

involvement. 

 

 

Figure 2. Results from the study summarized. 



  

7. Discussion 

The first finding is that high involvement increases knowledge integration efficiency. This 

finding support findings from other recent research. For example Newell et al (2004) in-

vestigated collaboration and concluded that “strong social capital” is important for knowl-

edge integration. Social capital could be gained by closer collaboration and is a concept 

close to trust. This is also supported by Enberg et al (2006) who stresses the importance of 

learning processes over time and interation between project members adapted to the con-

text of a specific project. 

Akgün et al (2005) investigated the effects of using a transactive memory system (TMS) in 

a distributed project development project. TMS is an example of how software can be used 

for both personal and impersonal interaction. In their quantitative study they concluded 

that this type of software supported knowledge integration. Software is normally connected 

with lower degrees of involvement and information processing, but in order to get to a 

higher level of involvement in distributed projects, especially long distance, TMS software 

could be a tool to communicate knowledge. 

With a focus on thematic knowledge, Vachon and Klassen (2006) concluded that collabo-

ration increased knowledge integration in a supply chain. The thematic knowledge in the 

study is practices on a green supply chain. The study shows indications that the integration 

of the thematic knowledge on environmental technology as well as the process knowledge 

on effectiveness in a supply chain is supported by collaboration. 

Knowledge generated in a product development project has two different values. First in 

generated hopefully a product that can be commercialized on a market and generate profit. 

Second it adds to the firm’s collective knowledge base and can be used in future NPD pro-

jects. In order to win maximum effect from investments made in distributed product devel-



  

opment, the firm needs to integrate knowledge generated. Knowledge that is not integrated 

in the firm’s collective knowledge capital is not made useful in future product development 

projects. The decision to invest in knowledge integration is a strategic decision. To do like 

Firm A and not invest in structures for integrating knowledge means that the firm in the fu-

ture depend on the alliance in order to access the same knowledge. It also means that the 

firm is not able to communicate around the knowledge or to develop further knowledge in 

the same field. Firm C get the same disadvantages. However, Firm C chose not to invest in 

cultures for integrating knowledge.  

 

7.1 Discrepancy between perceived and real situation 

An interesting result that was not a purpose of the study is that all three firms have a high 

awareness of, even a desire, to have a higher degree of knowledge integration. The ambi-

tion to collaborate and share knowledge with methods that are more involving is also high. 

Another interesting observation is that project members are even more aware and inter-

ested in increasing collaboration than management. Still there is a threshold to pass for the 

firm in order to increase the more involving methods. Firm A with a long distance alliance 

should probably be the firm to gain most from more involving methods. The start of using 

such would be an investment in the knowledge sharing with its alliance partners even if 

initially appearing a big cost. Maybe a research project as this study can trigger such ac-

tions as it has done in Firm C starting up post project evaluation as a result of the study. 

 

7.2 Contributions and outlook 

The study has contributed to the field of knowledge integration showing the importance of 

collaboration for efficiency. Many previous studies focusing on IT as a knowledge enabler 

have not taken the collaborative aspect under consideration. Previous studies (e.g. Subra-



  

maniam, 2006) have shown the importance of collaboration to achieve an effective integra-

tion between cross-national MNCs. The present study show the importance of collabora-

tion also when medium sized firms working both locally and cross-nationally are involved. 

It also shows the importance of working both with strategy and firm culture to achieve ef-

ficient knowledge integration, which is consistent with, for example, the conceptual article 

of Lichtenthaler and Ernst (2006) and Chang and Li (2007) who expanded the IT perspec-

tive with a discussion on knowledge manament systems. Resources invested in a collabora-

tive culture may be seen as a cost in the short run, but can create considerable advantages 

in the longer run. 

A second contribution is the tested categorization of knowledge as thematic, process and 

general knowledge. Results have indicated that collaboration is differently important de-

pending on what type of knowledge shall be integrated. Thematic knowledge seams to 

need less involving integration methods, while general knowledge needs more involving 

methods of knowledge integration to be efficient.

A third contribution is the methodological approach implementing the framework with 

practitioners in three firms. This showed that the categorization had a practical relevance, 

as it is understandable and easy to operationalize in the organization. The long time work 

with the firms has contributed to a deeper understanding for the researcher, but also with a 

transfer and practical support for the firms. 

The research field of knowledge integration and distributed product development is a fast 

growing field at the present. This study started of in 2004 and during the last years a vast 

amount of publications in the field has been added. Still consistency is lacking in the field. 

Terms as distributed, collaborative, and network based product development are mixed 

with terms as outsourcing or off-shoring often without distinct definitions. The same phe-

nomonon is valid for knowledge integration, knowledge transfer or even knowledge man-



  

agement often having overlapping definitions. Therefore an established nomenclature 

would offer new possibilities to compare results and develop the field. 

A suggestion for future studies is also to find measures for knowledge integration effi-

ciency for qualitative studies as well as for quantitative studies. Presently studies relating 

knowledge variables to efficiency focus on NPD performance (e.g. Darroch, 2005; Liu et 

al, 2005) or over all business performance (e.g. Carlucci et al, 2004). 

   

7.3 Managerial implications 

This article provides some guidance for project members and managers involved in dis-

tributed product development projects. It is important to note that managing knowledge in 

alliances is an important problem and that the main challenge is primarily related to degree 

of involvement. Firms in alliances need to better understand that not only the results of the 

project, but also the process knowledge of handling the co-operation between firms in an 

alliance are important to integrate. This integration can be nurtured both with culture (mo-

tivation or informality) as structures (methods or organization charts).  

The terminology for categorizing type of knowledge and involvement level may be useful 

to practitioneers describing a set of idealized types and examples, as well as correlation be-

tween the two sets of categories. Increased awareness of the terminology along with the 

correlations may assist managers to appropriately initiate actions to nurture structures and 

culture for knowledge integration.  

More generally, managers have the ability to enhance knowledge integration effectiveness 

through deploying their human capital, turning "knowledge into action" (Pfeffer and Sut-

ton, 1999). Managers should allocate their resources carefully because it can show that an 

investment in collaboration can increase the involvement considerably, creating profits in 



  

the longer perspective. Increased collaboration we can assume leads to better knowledge 

integration, which in turn could lead to better use of the knowledge created in the project. 
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Abstract 
Purpose – The purpose of this paper is to improve our understanding of outsourcing NPD, and 
specifically of factors affecting the outsourcing decisions, by exploring the practices of the 
most innovative firms. 

Design/methodology/approach – An internet based survey sent in winter 2008 to 494 
medium-sized firms in four industries. The response rate was 77.3%. The sample was split into 
the best firms and the rest, and a best practice analysis was performed with correlation analysis. 

Findings – The best firms focus on knowledge issues to a higher extent, while cost and 
geographical proximity are more important for the rest firms. The best firms prioritize 
knowledge integration and development of knowledge about the outsourcing process higher. 

Research limitations/implications - The sample is taken from medium-sized Swedish 
manufacturing firms. Future samples need to be expanded to further generalize the conclusions. 
Results show that further research combining resource and cost perspectives are needed. 

Practical implications – Managers are recommended to not only find access to needed 
knowledge, but also give time to integration on a personal level, as this protect knowledge and 
lower costs in the long run. 

Originality/value – Quantitative studies of outsourcing NPD are few. This study focuses on 
the product program level and includes a knowledge perspective to the traditional perspectives.  

Keywords Outsourcing; survey study; Outsourcing of NPD 
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Introduction 
Outsourcing of production has been deployed and researched for decades, but 
outsourcing of activities in the new product development (NPD) process is a 
relatively new phenomenon. It has been on the rise for years, but research lags behind 
industry practice.    

Clark and Fujimoto (1991) made an early reflection on outsourcing of product 
development activities introducing “black-box parts”, where a supplier performs 
construction work based on specifications provided by an automaker. This reduces 
overall project lead time and engineering resources required for product development. 
Quinn (2000), in his seminal work, suggested that almost any activity in the NPD 
process can be profitably outsourced. Activities such as basic research or early stage 
development could be outsourced to universities or public laboratories. Applied 
development or design work could preferably be outsourced to consultants or 
suppliers, and new product launch or business processes could be outsourced to 
wholesalers or distributors. The key reasons for outsourcing product development are, 
according to Quinn (2000), risk sharing and the joint resources.  

The early efforts in the field came from supply chain research. For example, Swink 
(1999) found that when outsourcing NPD activities to suppliers, the NPD succeeds 
only when suppliers are given sufficient influence (i.e., to provide input to the NPD 
team). This effect is boosted when subcontractors (i.e. Bosch in ignition) take over the 
expert knowledge and role of developer from their customers (e.g. Kash and Rycroft, 
2003).  

Another type of outsourcing NPD is pinpointed by, for example, Higgins and 
Rodriguez (2005) who draw attention to pharmaceutical firms that are likely to 
engage in outsourcing analogous types of acquisition in an effort to reload their 
research pipelines. The strategic decision to outsource NPD may, however, undermine 
the long-term innovative capabilities of the pharmaceutical firms if the outsourcing 
contains a high degree of core knowledge (Rafiq and Saxon, 2000). Outsourcing of 
NPD to other firms may be considered risky in terms of protecting firm’s technology 
and intellectual property (Lai et al, 2009). In such situations, it may be preferable to 
set up one’s own R&D laboratories in a low cost country. This is the strategy adopted 
by many large US firms. Setting up R&D laboratories in countries such as India is 
attractive for a number of reasons such as availability of highly educated and trained 
personnel at much lower costs or proximity to research universities. Therefore it is 
important to assess the pros and cons before making the outsourcing decision 
(Balachandra, 2005). 

Outsourcing of NPD has its pros and cons and several authors have presented 
frameworks to support the general outsourcing decision process (e.g. Venkatesan, 
1992; Sislian and Satir, 2000). These are all focused on the outsourcing of production. 
Barragan et al (2003) developed a framework for outsourcing of NPD. They identified 
the need of assessing the strategic position of the firm, find the right of control and 
flexibility, and plan for knowledge integration. Their model is, however, sequential 
and do not identify factors important for making good decision. 

Calantone and Stanko (2007) used a theory base grounded in transaction cost 
analysis and made interviews with managers to find potential drivers for outsourcing 
of innovation activities. Findings revealed that previous exploratory research in a firm 



is a significant driver for outsourcing of innovation activities. They suggested future 
research projects to combine knowledge variables with cost (transaction cost) 
variables. They also suggest research connecting propensity to outsource NPD with 
outcome measures. Higgins and Rodriguez (2006) suggested research that focuses on 
integration of internal knowledge and external R&D. 

The purpose of this paper is to improve our understanding of outsourcing of NPD, 
and specifically on factors affecting the outsourcing decisions. Further it combines 
economic factors and resource (knowledge) factors and aims to add some knowledge 
on knowledge integration in an outsourcing context. This is done by conducting a best 
practice study using an e-mail survey. The research questions that we aim to answer 
are: 

 
1. What are the most important criteria for a decision to outsource or not outsource 

activities in the NPD-process? 
2. What are the types of partners do firms cooperate with during the outsourcing of 

NPD activities? 
3. What are the most important factors when choosing partner for outsourcing of 

NPD? 
4. How do firms integrate the results and knowledge from NPD outsourcing project? 
 

The article is structured in six sections, including this introduction. The next 
section discusses the theoretical background and the third section discusses issues of 
methodology and how the data are gathered. In the fourth section the empirical results 
are presented. The discussion and conclusion is in the fifth section. The final section 
discusses some managerial implications. 

   
Conceptual framework 
The unit of analysis is the firm’s NPD program. Each product developed in the 
program will need a number of activities to be performed. A large majority of firms 
connect these activities to a formalized process documented in the firm’s quality 
system. In the previous study 71% of the sample had a formal process for NPD 
(Rundquist and Chibba, 2004). Some activities in the NPD process or all of the 
process can be performed by an external organization. This study is related to 
outsourcing of NPD activities. In the following section key issues and concepts will 
be described and defined, and the variables will be operationalized. The questionnaire 
can be found in Appendix A at the end of the article. 

Outsourcing is often used as a very wide concept including almost everything 
supplied from an external source. Therefore there is motivation to deepen the 
discussion regarding what is considered as outsourcing of NPD. Outsourcing is 
defined as the “purchase of an externally produced good or service that was 
previously internally produced” by Lacity and Hirscheim (1993) in an often used 
definition. This means that, in order to be defined as outsourcing, an activity should 
previously have been produced internally. The term New Product includes, according 
to PDMA, a product (goods or service) new to the firm marketing it (Kahn et al, 
2005). In order to develop a new product, new knowledge and new routines can be 
necessary. Howells (1999) added that Outsourcing of NPD must be undertaken under 



conditions laid out in a contract formally agreed beforehand. This means that, in order 
to be defined as outsourcing there shall be a contractual agreement and an explicit 
delivery. This study deals with the situation when activities aiming to develop new 
products are being outsourced.  

To summarize outsourcing of NPD is defined as “outsourcing of development 
activities for developing new products (goods and/or service), where all or the 
innovative part of the NPD process is purchased externally according to a contract 
from organizational units separate from the outsourcing firm” (Rundquist, 2008a).  

The outsourcing decision is always a tradeoff between rewards and difficulties 
(e.g. Bergen, 1977). There can be the benefits of cost saving (Calantone and Stanko, 
2007), or access to new knowledge, but also a risk of increased indirect costs, 
knowledge drain (Higgins and Rodriguez, 2006), or lower self-esteem among the in-
house personnel (Rafiq and Saxon, 2000). The decision whether to develop products 
internally or to purchase NPD activities externally can be analyzed from a number of 
perspectives such as a resource based perspective and a transaction cost perspective. 
These perspectives will be shortly developed in the following part. 

 
Transaction cost theory 
The transaction cost theory, based on Coase (1937) and developed mainly by 
Williamson (1981, 1985), put forward that there are specific costs connected to the 
use of a market. Example of transaction costs are search costs, legal costs (e.g. 
contracts), monitoring costs and enforcing costs (e.g. Gurbaxani & Whang, 1991). 
The organizing of economic operations relies on how internal and external production 
costs are balanced against the costs of transaction. The classical question based on 
transaction cost theory is the ‘make-or-buy’ decision, which has been described in 
many studies and models (e.g. Bergen, 1977; Walker and Weber, 1984; Canez et al, 
2000). 

The decision is anchored in two behavioral theories: bounded rationality and 
opportunism (Calantone and Stanko, 2007). According to Simon’s (1961) conception 
of bounded rationality, actors try to be rational, but only succeed partially. Managers 
cannot consider all possible courses of action, nor can they analyze every possible 
piece of information before making decisions. Actors will meet uncertainties which 
are not planned and therefore call for improvisation. This is connected to 
opportunism, which deals with the self-interest-seeking tendency of the actors, 
creating space for slyness. The problem of knowing beforehand which partner will be 
trustworthy is therefore highlighted.  

Transactions with different attributes will have different transaction cost 
configurations. For example, will a transaction with a new partner create higher 
transaction costs that a transaction with a long term and trusted partner. Repeated 
transactions with similar attributes, and a developed practice of the organization to 
perform them, are one motivation to the existence of the firm. 

Transaction cost theory is described with three key dimensions: the asset 
specificity required to support the transaction; the degree and type of uncertainty 
surrounding the transaction; and the frequency of the transaction. Asset specificity 
refers to the degree to which an asset can be redeployed to alternative uses and by 
alternative users, without sacrifice of productive value (Williamson, 1985). This 



means that when a transaction requires specific investment, a mechanism to protect 
the investor is needed. When outsourcing NPD special investments may refer to 
human capital needed, or specific software or technical equipment. These investments 
might be of no value if the outsourcing deal is closed. It can also be taken under 
consideration if the investment is probable to be of value in future NPD projects. 

Uncertainty can also come in different forms. One form is environmental 
uncertainty, for example a turbulent market or technology development situation. In 
NPD outsourcing occurrence of a new technology could create a need of additional 
resources, which are not agreed in the contract. This can cause transactions costs and 
room for opportunism as contracts might have to be re-negotiated. Frequency is the 
last dimension for describing transactions. In the case of rarely occurring events, 
transaction costs for clearing quality can be very high. NPD projects often vary so 
much that each one may be considered as a distinct, one-time event. Although NPD 
processes can also be conceptualized as involving on-going, interrelated transactions, 
they are nonetheless governed by a single contract at the project level. 

 
Resource based theory 
Wernerfelt (1984), Barney (1991), and Grant (1991) extended the work of Penrose 
(1959) to develop the resource-based theory. Competitive advantage is rooted inside 
the firm, in assets that are valuable and hard to imitate. Survival largely depends on 
how the firm builds, develops (or strengthens), and protects its core competencies 
(Prahalad and Hamel, 1990). Consistent with this principle the resource-based theory 
emphasizes the protection of firm core competencies. But the resource-based theory is 
not restricted to internal aspects. Many of the resources and competencies crucial for 
competitive advantage have to be found outside of the firm’s boundaries. Grant 
(1991), for example, believes outsourcing should be considered when needed 
resources and capabilities are not available internally. An ongoing debate discusses 
whether protection of core competences overshadows potential benefits from 
extended outsourcing (e.g. Baden-Fuller et al, 2000; Berggren and Bengtsson, 2004). 

Barney (1991) classified possible resources into three categories: physical capital 
resources, human capital resources and organizational capital resources. This means 
that resources include financial, infrastructural resources as well as knowledge among 
the staff. Four criteria must be attributed to the resources in order to provide sustained 
competitive advantage (Barney, 1991): the resource must be valuable to the firm; the 
resource must be unique or rare among a firm’s current and potential competitors; the 
resource must be imperfectly imitable and; the resource cannot be substituted with 
another resource by competing firms. 

The strategic decision perspective, as developed from the transaction cost theory 
and the resource-based theory, is based on the assumption that the actors strive to 
achieve financial performance by expanding their markets relative to their 
competitors. If a firm needs to enlarge or improve its NPD operation by outsourcing 
NPD, the decision procedure can be divided into three types. The first decision is a 
buy-or-make decision, whether to outsource or build the development capacity in-
house. The second decision deals with which activities in the NPD process to 
outsource. This decision includes an assessment of which competencies are central to 
the firm. The third decision is about which firm to choose for an outsourcing partner. 



It is important to note that the decisions often are not sequential or destined to be 
made in a certain order. (Rundquist, 2008b) 

 
Reasons for and against a decision outsourcing of NPD 
In general, some of the motivating forces thought to be behind outsourcing include 
lower costs and staffing requirements, improved access to competence, closer 
integration with suppliers, and access to specialized skill sets and creativity (e.g. 
Lynch, 2004). Or as suggested by Calantone and Stanko (2007) when the firm cannot 
efficiently perform certain NPD tasks, it can make use of the best-in-world knowledge 
of other firms. Some often derived risks are loss of core competencies, 
underestimation of transaction costs, other firm may not provide designs with desired 
quality and timetable and that the specific investment may force the firm to be tied up 
with a specific supplier and lose other valuable opportunities in the future (e.g. Zhao 
and Calantone, 2003). 

Transactions cost theory touch the relation between the agreed cost of the 
outsourcing and the additional transactions costs. This can be a motivation if agreed 
costs are considerably lower, but a motivation against if trust or frequency lack and 
create higher transaction costs. Resource based theory can be a motive to protect core 
competencies, but also an argument for searching good knowledge or even world-
class knowledge externally. 

 
Which type of organization as outsourcing partner 
Quinn (2000) claims that more or less any activity in the NPD-process can be 
beneficially outsourced. The type of activity for outsourcing does affect which type of 
outsourcing partner that will be chosen. This decision includes an assessment of 
which competencies are core and which competence gaps need to be filled (Grant, 
1996). An activity in a late development phase would often initiate choosing a 
supplier as a partner. This would decrease mistakes in the forthcoming production 
stage (e.g. Takeishi, 2001). Meanwhile early phases can call for customers (market 
perspective) or universities (technology perspective) as a outsourcing partner. 

 
Which are important factors when choosing outsourcing partner 
The third decision is the choice of outsourcing partner. It is often made at an 
operational level. The factors affecting the decision are based on the theoretical 
perspectives. The factor of cost refers both to direct costs and to transaction costs (e.g. 
Williamson, 1985). The level of knowledge with the candidate is important to fill 
either a need of adequate knowledge or a more offensive search for world class 
knowledge (e.g. Grant, 1996). The factor of trust is motivated by increased 
transaction costs due to extra need of monitoring and control if trust is weak.  

According to Zhao and Calantone (2003) outsourcing may take different forms 
from a long term strategic alliances to a more short term market based transactions. If 
the activity is important for the core competence of the firm, a strategic alliance may 
be preferable and include frequent transactions. Therefore it requires trust and 
commitment over a long period. Trust can also be built on geographical proximity or 
cultural similarity, which will lower transaction costs. Veugelers and Cassiman 
(1999) focus on the importance of appropriate knowledge. This is based on the 



perspective used by Grant (1996) in his discussion supported by resource-based 
theory. Appropriate knowledge is discussed as a span from “good enough” to world-
class knowledge (Rundquist, 2008a) and can also be divided in market or technology 
knowledge. 

 
The integration of the results and knowledge from NPD outsourcing 
In accordance with resource based theory, outsourcing can be seen as a means to 
acquire competencies that external knowledge suppliers can offer. By using more 
sophisticated methods and new electronic communications, monitoring and modeling 
techniques, firms can reduce cycle times, costs, investments and risks. They can also 
increase the competence base of the firm. In order to do so it is important to integrate 
the knowledge and the competences from an outsourcing activity with the firm’s 
existing knowledge base. This integration can be supported by different levels of 
involvement.  

Mello and Marx (2007) discuss how automotive firms could benefit from NPD 
outsourcing, without hollowing out their knowledge base, analyzing which variables 
would have significant impact on maintenance of firm Innovative Capacity. They 
found that working close and doing post-project integration were important according 
to literature and also used in their sample of Brazilian automotive firms. 

To achieve knowledge integration, [1] personal and [2] impersonal interaction 
should take place (Kahn, 1996). Personal interaction is, for example, participation in 
meetings or phone conversations, while impersonal interaction could be exchange of 
e-mails or written reports. A third method for integration is [3] direct collaboration 
(Kahn, 1996). Collaboration is for example to informally work together and to share 
the same vision. Personal and impersonal interactions, as well as collaboration, are 
important for the sharing and integration of knowledge.  This puts a focus on how 
involved the individuals are which could be considered a degree of closeness. 

The lowest degree of participation includes exchange of documents like drawings 
and written reports. A higher level of involvement includes dialog using technology 
or direct meetings. The highest level of involvement is a daily integrated work where 
individuals get together and have close contact of a frequent basis. Ramesh and 
Tiwana (1999) studied personal knowledge and found that it can be integrated with 
less involving methods. Zack (1998), studied knowledge on processes and found that 
more involving methods would be needed for efficient integration.  

 
Methodology 
An internet based survey was used in this study. The use of an E-survey contributed 
to a high response rate together with the choice of a single respondent approach. The 
main reason for using an internet survey, as a data collection method, was the 
possibility of reaching a large number of respondents in a short time with a broad 
range of questions. Other advantages were: to immediately register and create a 
database when a respondent has answered, the possibility for the respondent to fill out 
the form faster with no need to post a paper survey, and to be able to automatically 
send a reminder. One disadvantage was that the respondent had to answer the survey 
when at a computer, and could not bring the survey home and answer it under less 
stressful situations in their spare time. 



 
Survey instrument 
The history of tracking product development practices is very well described in a 
review of Griffin (1997). The survey instrument used is partly based on PDMA’s 
instrument (Griffin, 1997). Other surveys in the area as Kuczmarksi (1994) and 
Cooper et al (2004) also served as benchmarks. The survey contains five sections: 1) 
Questions to categorize the responding organization, 2) NPD strategies, 3) NPD-
processes within the organization, 4) Processes for outsourcing NPD and 5) 
Organizing NPD. In this article are mainly the questions from section four in the 
questionnaire analyzed.  

 
Data collection and sample 
The firms targeted in the study were medium-sized manufacturing firms of between 
200 to 800 employees. This size span is expected to have an organizational structure 
with different departments and a hierarchy in management, as opposed to smaller 
firms (less than 200 employees), but still be a size where a single respondents 
approach can be used. The targeted firms covered products of varying complexity as 
well as varying production processes and markets. A database search at Affärsdata 
(Swedish database over firms) in 4 industries (see Table 1) resulted in a selection of 
494 respondents registered as manufacturing firms with between 200 and 800 
employees. 

 
Table 1. The respondents divided into industries. 

Industry 
No of 

respondents 
Percentage of 

sample 

Mechanical (SIC code 29) 221 45 % 

Food (SIC code 10) 41 8 % 

Plastic and rubber (SIC code 22) 145 29 % 

Wood and paper (SIC code 17) 87 18 % 

Total 494 100% 

 
The firms in the sample have an average of 386 employees. The differences 

between the four industries are very small, meaning that the size distribution is not 
significant. However the food and wood-paper industries have 25% higher turn-over 
per employee compared to mechanical and plastic-rubber. 

Each firm in the sample was contacted by phone, and the person responsible for 
product development was identified, informed about the survey and agreed to respond 
to it him/herself. Directly after the phone call an e-mail was sent with a link to the 
survey questionnaire. This method gave a high immediate answering rate, as more 
than 50% of the respondents gave their answer the same day as the e-mail was sent 
out.  

Three reminders were sent out automatically and the response rate increased to the 
final value. An interesting finding is that more than 2/3 of the useful answers were 
given the same day as the survey was sent. The final response rate was 77.3% (382 



valid answers) out of the full sample of 494 firms. Our follow up interviews have 
indicated that the respondent found the e-mail format comfortable. 

 
Data analysis 
The first section of the questionnaire was used to classify respondents according to 
industry and to distinguish between firms with a high and those with a low emphasis 
on NPD (The best and the rest). For this purpose, seven success criteria were used 
according to the questionnaire adopted from the PDMA study (Griffin, 1997). The 
seven variables cover three issues (Overall, relative, and market/financial success) 
according to the same measures as in the PDMA study. Overall success is obtained 
from a single item measure (position in your industry) that can be answered most 
successful, top 1/3, middle 1/3, or bottom 1/3. Relative success is measured as to 
which degree the NPD activity meets its objective and to which degree the NPD 
program is a success. These two questions are answered on a 9 step likert scale. These 
two items are highly correlated in the data ( =0.73, p<0.01). The last issue of market 
and financial success is measured with four questions including for example “% of 
products categorized as financial successes in the last five years”. A scale constructed 
by averaging these four items has an =0.74. These three issues (seven variables) 
represent different aspects of success, and are well correlated. 

A total of 76 responding firms (19.9%) met the three criteria and were defined as 
belonging to “the best” group. The 76 firms in the best group were distributed among 
the four industries according to table 2. The differences between the four industries 
are noted, but do not lead to specific actions as they were considered not significant. 

 
Table 2. The respondents divided into industries. 

Industry No of 
respondents 

No of “the 
best” 

% “the best” 
per industry 

Mechanical (SIC code 29) 165 32 19.4 % 

Food (SIC code 10) 35 9 25.7 % 

Plastic and rubber (SIC code 22) 111 20 18.0 % 

Wood and paper (SIC code 17) 71 15 21.1 % 

Total 382 76 
19.9% 

of total sample 

 
The data were analyzed through different methods including means, means across 

sub-groups and ANOVA tests for continuous variables. Chi-squared tests and cross 
tabulation were used to analyze differences between discreet variables. To investigate 
relations between individual variables and success (The groups defined as best and 
rest), Pearson correlation was used and significance (2-tailed) is presented at .01 and 
.05 level in the tables 3-7. 

 
Results 
In the following part the results from the study are presented. The survey instrument 
is attached as appendix A and corresponds to the results presented in this part. 



 
Outsourcing of NPD 
Outsourcing of production was a trend during the nineties and is now a standard 
solution for extending production. This has lead to increased supplier involvement in 
the NPD-process. Still only 25% of the firms in our sample have a documented 
strategy for outsourcing of NPD and 37.2% (142 firms) actually outsourced activities 
in their NPD-process. The remaining firms answered that they did not outsource 
activities in their NPD-process. These two groups are tested separately in the 
analyses. Among the best firms the percentage is 48.7% which equals 37 (of 76) firms 
using outsourcing of NPD. In the rest firms group 34.3% (105 firms of 306) use 
outsourcing of NPD. 

 
Reasons for and against a decision to outsource NPD  
The firms outsourcing NPD activities were asked to state the most important reasons 
for making a buy decision. The respondents were allowed to answer with more than 
one alternative. Four different reasons were suggested as possible for outsourcing 
NPD activities (See table 3).   

 
Table 3. Most important reasons when making a decision to outsource NPD. 

Only firms using outsourcing of NPD activities are included.  
Correlation matrix built on Pearson correlation (n=142) 

 
Best/ 

Rest 
A B C D 

Best/Rest 1.000     
A. The NPD activity calls for 

technological knowledge that does 
not exist within the firm 

.298** 1.000    

B. The component/product will be 
manufactured by the same supplier, 
therefore it is more effective if the 
same supplier do the NPD 

.025 -.152 1.000   

C. The NPD activity will be cheaper 
produced by the partner 

-.323** -.221** .109 1.000  

D. It is of strategic importance that the 
activity is conducted by a firm with 
world class technology knowledge 

.193* .210* -.134 -.203* 1.000 

* Correlation significant at the 0.05 level (two-tailed). 
** Correlation significant at the 0.01 level (two-tailed). 
 
The most important reason for outsourcing NPD activities was that the firm needed 

knowledge that did not exist within the firm (59.2%) while 43.2% mentioned greater 
effectiveness in the manufacturing phase.  

There are also significant differences between the best firms and the rest firms. 
Among the best firms the call for knowledge non-existing within the firm is 
significantly more important that in the rest firms ( =.298; p<.01). Also the other 
knowledge factor (D. importance of collaboration with world leading firms) is 
significantly more important for the best firms ( =.193; p<.05). The contrary is the 



case when discussing the variable of price, which was significantly more important 
among the rest firms.  

This pattern is also supported by positive correlations between the factors A and D, 
both being negatively correlated to factor C (Low price). It appears that the best firms 
have a focus on needed knowledge while the rest have focus on costs to a higher 
extent. The factor B (outsourcing to suppliers to avoid problems in production phase) 
is the second most important, but show no significant difference when comparing the 
best firms with the rest (see table 3). 

As described in the introduction, far from every situation call for outsourcing. 
There are also many reasons not to outsource activities in the NPD process. Four 
motivations not to outsource NPD activities were presented to the firms in the sample 
and they were asked to answer if they agree or not with the following reasons. Two 
reasons were strongly present; A. risk of competence drainage (51.7%) and D. 
strategic decision from the board (57.6%). Only 12.1% of the total sample answered 
that the cost motivation (B. Cheaper in the long run to build own NPD function) was 
the most important. 

 
Table 4. Most important reasons NOT to outsource NPD. 

Only firms that do not use outsourcing of NPD activities were included. 
Correlation matrix built on Pearson correlation (n=240) 

 
Best/ 
Rest 

A B C D 

Best/Rest 1.000     
A. Competence will be drained 

from our firm 
.273** 1.000    

B. Cheaper in the long run to build 
own NPD function 

-.150* -.257** 1.000   

C. Too many mistakes will be made 
during communication 

.014 -.078 -.111 1.000  

D. Strategic decision from the 
board 

.048 -.026 -.072 -.279** 1.000 

* Correlation significant at the 0.05 level (two-tailed). 
** Correlation significant at the 0.01 level (two-tailed). 
 
Of the two most important motivators for not outsourcing NPD activities, only the 

risk of competence drain is significantly more important for the best firms ( =.273; 
p<.01). The motivation that it is a strategic decision from the board is correlated to 
neither the best nor the rest firms. On the other hand the argument that it is cheaper in 
the long run to build own NPD function is significantly correlated to the rest firms 
(see table 4). 

 
The types of partners do firms cooperate with during the outsourcing of NPD 
Further, the firms were asked how often they use different types of partners for 
outsourcing NPD activities. The firms that outsource NPD activities chose to 
collaborate with present or possible future suppliers.  



The results reveal that the firms most frequently collaborate with suppliers and 
possible future suppliers. On a 5-point scale this factor scored 3.80. Suppliers are by 
far the most frequented collaboration partner when outsourcing NPD. In the total 
sample the second most common is Universities scoring 2.36.  

There is however significant differences between the best and the rest group. The 
best firms group more frequently collaborates with universities ( =.309; p<.01) and 
consultants, while the rest firms group prioritizes suppliers, but also customers (see 
table 5). There is also a significant correlation between firms collaborating with 
universities and firms collaborating with consultants ( =.206; p<.05)  

 
Table 5. With what type of partner does the firm cooperate when outsourcing NPD 

activities? Only firms that use outsourcing of NPD activities were included. 
Correlation matrix built on Pearson correlation (n=142) 

 Best/ Rest A B C D E F 
Best/Rest 1.000       
A. Present Supplier -.021 1.000      
B. Possible future 

Supplier 
-.339** -.039 1.000     

C. Present customer -.192* .160 .084 1.000    
D. Possible future 

customer 
-.410** .083 .323** .163 1.000   

E. Consultants .240* .028 -.079 -.085 -.102 1.000  
F. Universities and 

Institutes 
.309** .072 -.112 .067 -.352** .206* 1.000 

* Correlation significant at the 0.05 level (two-tailed). 
** Correlation significant at the 0.01 level (two-tailed). 

 
The most important factors when choosing partner for outsourcing of NPD 
The previous part of the article discusses the question of outsourcing or not. The 
second question is whom to outsource to; the choice of outsourcing partner. The 
following question maps to what degree competence, price, trust and proximity affect 
the choice of outsourcing partner. A five step likert scale was used, ranking from not 
important to very important (see table 6).  
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Access to enough technology knowledge to solve the problem is the most 
important factor for choosing a certain outsourcing partner. This factor is ranked 
highest among the best firms as well as among the rest. The mean score of 4.43 (1-5 
scale) indicates that the factor is considered close to very important by all firms. The 
closest factor is also connected to the access to knowledge (world class technology 
knowledge, 3.80). Outside the knowledge factors, personal relation between key 
persons is ranked as the highest (3.40).  

Some significant differences can be detected between the two groups; Knowledge 
is ranked higher in the best firms group. The firms in the best group prioritize 
knowledge (F and A) significantly higher than the rest group. The firms in the rest 
group rank long history of collaboration and proximity as significantly more 
important (D, C and H in table 6).  

 
The integration of the results and knowledge from NPD outsourcing 
The previous parts have all addressed different decisions in the process of outsourcing 
NPD activities. The last question maps the practices for integrating knowledge and 
result after finishing the outsourcing project. The four alternatives describe two 
dimensions; focus on thematic knowledge vs. process knowledge, and degree of 
personal involvement in the knowledge integration process.  

 
Table 7. How knowledge is integrated after outsourcing NPD. Only firms that use 

outsourcing of NPD activities were included 
Correlation matrix built on Pearson correlation (n=142) 

 Best/  
Rest 

A B C D 

Best/Rest 1.000     
A. Drawing and reports are sent to 

our firm and filed 
-.451** 1.000    

B. Our R&D function has a 
meeting with the partner firm 
where results and technological 
knowledge are integrated 

.191* .104 1.000   

C. Our R&D function has a 
meeting with the partner firm 
where experiences and 
knowledge are analyzed and 
integrated 

.392** -.371** -.167 1.000  

D. The senior group has a meeting 
that officially closes the project 

-.328** .410** .277** -.372** 1.000 

 
The results reveal a personal high involvement with a focus on thematic knowledge 

as the most common in the total sample (73.2%). Some significant differences 
between the best firms group and the rest can also be detected. The best firms group 
has a much higher use of personal involvement for integrating both thematic and 
process knowledge, with a more significant difference regarding process knowledge 
(Table 7). Both these variables focus on the personal meeting between staff involved 



in the NPD process in both firms. The rest firms group are significantly correlated to 
impersonal integration methods (A) and senior management meetings (D).  

 
Discussion 
Outsourcing of production was a trend during the nineties, and is still in the first years 
of the present century, which has led to increased supplier involvement in the NPD-
process. It is therefore interesting to note that only 37% of the firms in our sample 
outsourced activities in their NPD-process. This is corresponding to the result that 
25% of the firms have a documented strategy for outsourcing of NPD.  

The most important reason for outsourcing NPD activities is that the firms need 
knowledge that does not exist within the firm. This is in line with resource based 
theory (Grant, 1996). Among the best firms, however, the strategic importance of 
being in cooperation with firms of world class knowledge was almost as high as the 
general need for technological knowledge, while among the rest this variable was 
much lower. The variable of price was significantly more important among the rest 
firms. These results are in line with previous research as the measure of “the best” is 
based on the firms focus on NPD, which include application and commercialization of 
new knowledge (e.g. Frishammar and Hörte, 2005). The rest firms with less focus on 
NPD can be expected to have higher focus on effectiveness and volume, where price 
is an important factor. 

As described in the introduction, not every situation calls for outsourcing. There 
are also many reasons not to outsource activities. Two reasons were strongly present 
in the answers from the firms; strategic decision from the board and risk of 
competence drainage. These factors could be expected to be high as knowledge drain 
is a frequent discussion within the field of outsourcing (e.g. Bounfour, 1999; Rafiq 
and Saxon, 2000). 

  Firms that outsource NPD activities most frequently decide to collaborate with 
present or possible future suppliers. There is however a big difference between the 
best and the rest group. The best group to a much higher extent chooses to cooperate 
with universities/institutes, while the rest group has more cooperation with suppliers. 
From a resource based perspective this is explained by the need for knowledge closer 
to basic research in the firms with a stronger focus on NPD, while the rest firms are 
closer to the production stage where the supplier’s knowledge is more needed. The 
importance of outsourcing research to universities is pinpointed by, for example, 
Dooley and Kirk (2007) and also by Philbin (2008), who propose a framework for 
management of such collaboration.  

The focus on customer involvement in NPD (correlated to the rest firms) is also pin 
pointed by Mosey (2005). Moseys study, however, does not compare the importance 
of customer involvement with other possible categories of partners.  

The choice of outsourcing partner is a decision based on many factors. The figures 
from table 3 support the results presented in table 6; that competence or knowledge is 
in focus for the outsourcing decisions. Access to good enough technology knowledge 
to solve the problem is the most important factor for choosing a certain outsourcing 
partner. This factor is ranked highest both among the best and the rest groups. The 
mean value of 4.47 indicates that the factor is considered close to very important by 
all firms. The result is in explained by resource based theory (e.g. Grant, 1996). This 



result also corresponds well with the previous results that “good enough” knowledge 
is more important than low price or world class knowledge, as long as it solves the 
problem (Rundquist, 2008a) 

Some significant differences can be detected between the two groups; factors with 
knowledge orientation are ranked higher in the best firms group, while trust, 
proximity, and personal relation are ranked higher in the rest firm group. The results 
from table 6 are also in correspondence with table 3, as knowledge was higher ranked 
in the best firms group, while synchronizing with suppliers was higher ranked among 
the rest. Similar results regarding the importance of sharing knowledge with suppliers 
is presented by Hong et al (2004) where increased manufacturability is also discussed 
as a reason.  

The last question maps the practices for integrating knowledge after the 
outsourcing project is finished. The results (table 7) reveal that personal interaction 
with a focus on technical knowledge is the most common in both groups (about 75% 
in the total sample). There are also some significant differences. The best firms group 
has a much higher use of personal interaction for the integration of process 
knowledge, while the rest firms group transfer written result without any personal 
meetings. This result is in line with the findings from a study of NPD in SMEs 
(Mosey, 2005), which conclude that systematized learning between projects involving 
individuals from both firm and customer is an important factor for improvement of 
the NPD process. 

 
Contribution to theory 
The theoretical explanation for outsourcing of NPD combines elements of resource-
based theory (e.g. Verona, 1999; Zhao and Calantone, 2003)) and transaction cost 
theory (e.g. Howells, 1999). This study is an attempt to apply these theories in NPD 
research. This study also adds to the area of resource-based theory and transaction 
cost theory in the NPD area. The underlying principles of both theories fit well with 
the present research questions. The results, however, have a stronger connection with 
resource based theory, as these factors are more important in the total sample as well 
as within the best firms.  

The present study will be repeated every five years in order to track development 
over time. Some questions will be irrelevant in future questionnaires and other will be 
added. As results confirm that both resource based theory and transaction cost theory 
have relevance, it will, for example, be interesting to understand how resources can be 
configured in order to minimize transaction costs. This is in line with Calantone and 
Stanko(2007) and also suggested by Mikkola and Skjött-Larsen (2006).  

It is also our ambition to give research groups in different countries and regions the 
opportunity to do comparative studies. The questionnaire will develop over time to 
absorb new questions that develop and leave questions that have become of lower 
interest. 
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Strategies for product development 
The process of developing new products within the firm 
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I.  General questions about the firm 
 
The purpose of these questions is to provide a general picture of the firm and the 
activities in the firm. 
 
Please answer the questions as a representative for the whole firm, and not as a 
representative for a single business unit or a geographical location. 
 
1. Firm: ____________________________________________________________________________ 
 

Address: _________________________________________________________________________ 
 
Telephone/e-mail: _______________________________________________________________ 
 
Homepage (www): _______________________________________________________________ 
 
Name of the respondent:__________________________________________________________ 
 
Position of the respondent:_______________________________________________________ 
 

2.  Average number of employees during 2006 ___________ 
 
 
3.  Firm’s total turnover in 2005/2006 ___________ 
 
 
4. Please describe the new-product success for your firm compared to your competitors.  

Do you estimate that you are: 
The most successful in your industry on your most important markets 
In the top 1/3 of your industry on your most important markets 
In the middle 1/3 of your industry on your most important markets 
In the bottom 1/3 of your industry on your most important markets 

 
 
 

 
5.   For your new product development program, provide the following estimates: 
 

A) New product sales as % of total sales (average for past 5 years): ____________% 
 
B) New product profits as % of total profits (average for past 5 years):    __________% 
 
C) % new products considered as successes in the last five years:          __________% 
 
D) % new products considered as financial successes in the last five years:  ______% 

 
 
6. How would you describe the development during the last two years of the markets 

where the most important product lines of the firm compete? 
 

rapidly  increasing   stable  decreasing    rapidly  
         increasing       decreasing 

      [   ]     [   ]     [   ]     [   ]       [   ] 
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7. Approximately what share of the firm’s turnover was generated by the three largest 

customers? 
 
less than 25%  25-50% 51-75% 76-90%        more than  90% 

[   ]     [   ]     [   ]     [   ]       [   ] 
 
 
 
 
8. Which of the following goals are of importance to the most important customers of 

the firm? Compared to your competitors, do you win orders because of the following 
factors?  

    How important is 
 Not Very this factor compared 
                                             Important                    Important with 3 years ago ? 
Lower price 1 2 3 4 5 equal lower higher 
Better product design 1 2 3 4 5 equal lower higher 
Higher product quality 1 2 3 4 5 equal lower higher 
Longterm business relation 1 2 3 4 5 equal lower higher 
  between our firms 
Reliable deliveries 1 2 3 4 5 equal lower higher 
Short delivery time 1 2 3 4 5 equal lower higher 
Geographically close 1 2 3 4 5 equal lower higher 
Better service (after sales 1 2 3 4 5 equal lower higher 
 and technical support) 
Same language and culture 1 2 3 4 5 equal lower higher 
Broader line of products 1 2 3 4 5 equal lower higher 
Frequent new products 1 2 3 4 5 equal lower higher 
Longterm relation between 1 2 3 4 5 equal lower higher 
  Individuals in our firms 
  
 
 
   Disagree  Neutral      Agree 
9. Our new product development program  

meets the performance objectives set 1 2 3 4 5 6 7 8 9 
out for it 

 
10. Overall, our new product development 1 2 3 4 5 6 7 8 9 
  program is considered a success 
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II.   Strategies for product development 
 
The purpose of these questions is to map strategic decisions made in the firm.  
 
11. Does your organization have a specific strategy for the development of new products 

regarding the choice of product lines or areas where new products shall be 
developed? 

 
Yes �   No � 

 
 
 

12. Does your organization have a specific strategy for the development of new 
products based on product platform thinking? 

 (A product platform is a joint basic design or a number of joint key components which can be combined to 
form many different products.) 

 
Yes �   No � 
 
 
 

13. Does your organization have a specific strategy for the development of new 
products based on a module system?  

(Module thinking means that a small number of modular products can be combined to form many different 
products.) 

 
Yes �   No � 
 
 
 

14. Does your organization have a specific strategy for selecting the activities in 
product development that will be subject to outsourcing?  

 (Outsourcing of product development means that the main part or the most important parts of the product 
development process are conducted outside the firm.) 

 
Yes �   No �  
 
 
 

15. Does your organization have a specific strategy for continuous improvements of 
product development activities and the product development process?   

 
Yes �   No � 
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III. The internal process of product development 
 
The purpose of these questions is to map the product development activities of the firm 
and the combination of product development activities. 
 
Please answer the questions as they apply to the more innovative types of new products 
or services developed in your organization. These include such things as new 
applications, major product changes, new products and product lines, and new-to-the-
world products. Please do not include product repositioning, brand or product line 
extensions, or incremental product improvements. 
 
   
 
16. Please check the one box of the five which best describes your firm´s product 

development process (check only one): 
 

� We do not have any formally documented process for new product development. 
(Go to Q19) 

� We do not have any formally documented process for new product development, 
but we have a series of activities that are informally accepted as the way we 
conduct product development in this firm. (Go to Q19) 

� We have a formally documented process where one function completes a set of 
tasks, management reviews the results and then passes the results on to the next 
function which completes another set of tasks. 

� We have a formally documented process where a cross-functional team completes 
a set of tasks, management reviews the results and gives a go-ahead for the team 
to complete the next set of cross-functional tasks. 

� We have a formally documented process where cross-functional teams use a 
staged process with overlapping, fluid stages, but where the phases interact and 
management takes decisions when they are needed and in dialogue with the 
cross-functional group. 

 
 

17. Approximately how many years has your organization been following a formally 
documented product development process? 

 
    0-1 yrs �  2-3 yrs � 4-5 yrs �  6-10 yrs � more than 10 yrs �  

 
 
 
 
18. On average, how often do you redesign your formally documented process (please 

check one box)? 
 
� On an ongoing basis   � Every five years  
� Every 6 months   � We have not redesigned our process  
� Every year    
� Every two years  � Other (please specify): _____________ 
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19. Development of new products often originates or is based on ideas from various 
sources. For the most recent product innovations in your company, please indicate 
the importance of each of the following sources of NPD. 

Not at all       Extremely    
important         important 

   1  2  3  4  5 

Coworkers in the firm  [   ] [   ] [   ] [   ] [   ] 

Users or Customers  [   ] [   ] [   ] [   ] [   ]  

Competitors  [   ] [   ] [   ] [   ] [   ] 

Internal R&D  [   ] [   ] [   ] [   ] [   ] 

Cooperation with other companies  [   ] [   ] [   ] [   ] [   ] 

Suppliers  [   ] [   ] [   ] [   ] [   ] 

Internal marketing group  [   ] [   ] [   ] [   ] [   ] 

Consultants  [   ] [   ] [   ] [   ] [   ] 

Internet  [   ] [   ] [   ] [   ] [   ] 

Top Management  [   ] [   ] [   ] [   ] [   ] 

University or Research institutes  [   ] [   ] [   ] [   ] [   ] 

Internal manufacturing  [   ] [   ] [   ] [   ] [   ] 

Acquisition of new equipment  [   ] [   ] [   ] [   ] [   ] 

Professional journals  [   ] [   ] [   ] [   ] [   ] 
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 IV. Processes when outsourcing product development activities 
 
The purpose of these questions is to map product development activities conducted 
outside the firm’s boundaries. (Outsourcing of product development means that the 
main part or the most important parts of the product development process are 
conducted outside the firm.) 
 
Please answer the questions as they apply to the more innovative types of new products 
or services developed in your organization. These include such things as new 
applications, major product changes, new products and product lines, and new-to-the-
world products. Please do not include product repositioning, brand or product line 
extensions, or incremental product improvements. 
 
 
 

20. Does your firm conduct outsourcing of product development activities? 
 

Yes �   No �  
  
 

21. (Only if answer is No on Q20) We do not outsource product development activities 
because: (Please check all statements that describe your firm) 

�    Competence will be drained from our firm 
�  It is cheaper in the long run to build our own NPD function 
�    Too many mistakes will be made in the communication 
�  It is a strategic decision from the board 

 

 

 

22. Which criterion is the most important when making the decision to outsource an 
activity? 

 
� The product development activity needs technological knowledge that does not 
exist within the firm.  
� The production of the component with the supplier will be more effective if the 
supplier also conducts the product development.  
� The product development activity will be less costly if it is conducted outside 
the firm. 
� It is strategically important that our firm outsource product development to 
the leaders of a technology.   

� Other reason for outsourcing (which?): _______________________________________ 

______________________________________________________________________________  
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23. Which category or categories of firms conduct product development activities 
outside your company? Check if outsourcing of product development activities to 
the categories below exists, and estimate the share of the total number of product 
development projects where outsourcing to this category exists.  

      Yes, Exists         % of the NPD projects 
                involved 

�    Present suppliers                    _______%  
�  Possible future suppliers                _______% 
�  Present customers      _______%  
�  Possible future customers      _______% 
�    Consultancies      _______%  
�  University or College      _______% 
�  Other (what?) _______________________    _______% 
 
 

24. In which function of the firm is outsourcing of product development activities 
initiated? Mark with one [1] the function that most often initiates outsourcing, then 
with [2] the function that second most often initiates outsourcing. 

 
_____   Purchasing      
_____   Production          
_____   Research and development/Construction      
_____   Marketing           
_____   Distribution/Logistics           
_____   Other (what?) ______________________________  
 
 

25. When outsourcing product development activities, which factors are the most      
important for the choice of partner? Mark with one [1] the most important factor for 
choosing outsourcing partner, then with [2] the second most important factor for 
choosing outsourcing partner and with [3] the third most important.    

 
___ The partner has world-class technological knowledge.  
___ The partner has the lowest price. 
___ The partner is located near our product development department.  
___ The partner has a long history of working with our firm. 
___ The partner has world-class market knowledge.  
___ The partner has enough knowledge to solve our problem. 
___ The persons working at the partner firm have personal relations with our      
       staff.  
___ The partner firm comes from the same cultural area as our firm. 
___ The partner firm speaks the same language as our firm.  

 
 
26. How does your firm use the results of the outsourced product development activity? 

(Please check all statements that describe your firm)  
 

�    Drawings and documents are returned to our firm and registered 
�  Our product development staff has a meeting with the partner where 

technological information is exchanged 
�    Contacts are mainly between the firms’ economy departments 
�  Our product development staff has a meeting with the partner where 

experiences from the project are exchanged 
�    The directors of the firms have a meeting to conclude the project 
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PURPOSE – The purpose is to examine the effect of a firm’s ability to integrate 
knowledge on the innovation performance of a firm, in order to help firms 
prioritize their resources for knowledge integration better. 

DESIGN/METHODOLOGY/APPROACH – Data were collected using an e-survey 
sent to R&D managers representing firms with between 100-1000 
employees from a cross-section of industries. A total of 355 firms were 
addressed and 193 questionnaires were returned and usable (54.4% response 
rate). Hypotheses were tested using multiple regression analysis with and 
without interaction terms. 

FINDINGS – Results indicate that a categorization of knowledge is useful to 
refine understanding for knowledge integration. It is also shown that the 
ability to integrate thematic knowledge is significantly related to innovation 
performance. Furthermore there is a significant indication that product 
properties, such as product complexity and newness, have a positively 
moderating effect on the above relation. 

RESEARCH LIMITATIONS – The sample represented medium sized firms and 
general conclusions may be limited to this firm size.  

PRACTICAL IMPLICATIONS – The study offers a suggestion to how managers can 
focus their efforts in order to improve their ability to integrate knowledge 
from product development projects. 

 
KEYWORDS – knowledge integration, innovation performance, product 

innovation, knowledge framework, medium sized firms, regression analysis. 
 
1. INTRODUCTION

Knowledge integration, defined as incorporating new knowledge into an existing 
knowledge base (Wijnhoven, 1999), may intuitively seem to be a factor that affects 
innovation performance. Enhanced by Grant (1996a) and Spender (1996), knowledge 
has been discussed as a generally important factor with a positive effect on innovation 
performance (e.g. Corso and Pavesi, 2000; Darroch, 2005). However, empirical 
studies are not univocal. Knowledge management is indicated as important on a 
general level (Darroch, 2005), but in detail the variables are ambiguous. Most studies 
of effects from knowledge on innovation performance have either used knowledge as 
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a broad concept (e.g. Santoro and Gopalakrishnan, 2000; Zahra et al, 2000) or 
classified knowledge management in phases along a timeline (e.g. Darroch, 2005; 
Yang, 2005). In a situation where firms have limited resources it is important to more 
in detail understand how knowledge integration shall be employed and supported in 
the organization. In this study knowledge is classified according to knowledge type 
(thematic, process and general knowledge), instead of as phases, in a framework 
based on previous research. 

The basic proposition for the study is that high ability to integrate thematic, 
process, and general knowledge will be positively associated with high innovation 
performance.  

The study contributes theoretically to the technology management field with three 
theoretically derived and field tested categories of knowledge. A quantitative survey 
study will test the stability of the categories and indicates how innovation 
performance is affected by the firm’s ability to integrate the three types of knowledge. 
Further the results will contribute to practitioners as a framework to organize and 
prioritize improvement work in knowledge based product development processes. 

 
2. CONCEPTUAL FRAMEWORK 

This study builds on the knowledge-based view of the firm, which depicts firms as 
repositories of knowledge and competencies (Kogut and Zander, 1996; Spender, 
1996; Grant, 1996a). According to this view, the organizational advantage of firms 
over markets arises from their superior capability of managing knowledge. Grant 
(1996b) pin-point specifically the view of the firm as an institution for knowledge 
integration, which establishes a view of the firm based upon close integration between 
organizational members. Knowledge creation and innovation result from new 
combinations of knowledge and other resources (e.g. Kogut and Zander, 1992). The 
accumulation of knowledge through learning constitutes a driving force in the 
development of new products and the performance of the firm, because knowledge 
acquisition opens new opportunities and enhances the firm´s ability to exploit these 
opportunities. The development and growth of medium sized firms are particularly 
dependent on innovatively combining their own firm-specific knowledge with that of 
external partners because they are resource constrained and because they depend on 
the ability to update knowledge to develop new products, survive and grow.  

 
2.1 Innovation Performance 

Innovation in this study refers to product innovation (as defined for example by 
Verona, 1999) including both goods and/or services. Innovation performance 
therefore refers to the degree of success a new product gain on a market. From 
Moser’s (1985) early measures based on goal attainment on a project level, measures 
of innovation performance have developed via commercialization success on a project 
level (e.g. Utterback et al. (1992) to measures of total success at a firm level. Cordero 
(1990) classified innovation performance measures according to purpose (output or 
process) which was complemented by Meyer et al. (1997) by method and area of 
measurement in their extensive review. Method of measurement refers to for example 
comparative, scoring, or individual/group analysis while area of measurement refers 
to for example product planning, NPD process control, or product life cycle 
performance.  

In this study innovation performance is considered as new product program 
success on a firm level in accordance with Song et al. (2006). This means that 
innovation is discussed at a firm level as opposed to product level. Thereby the total 
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performance of the innovation activities in the firm is in focus. This definition also 
includes both outcome performance metrics (performance measured at the 
outcome/result of an innovation process) and process performance metrics. Outcome 
performance refers to product properties, such as quality, or result properties, such as 
success or profit. Process performance refers to how well the innovation process 
works, as development time or economic performance. This combined approach to 
measuring innovation performance has been recommended and used by, for example, 
Griffin (1997) and Song et al. (2006). This combination of metrics is also 
recommended by, for example Gravier et al. (2008), as a means to get a broader 
perspective of innovation performance in a collaboration context, as long term effects 
are often important in this context.  

2.2 Knowledge Integration 
Grant (1996b) stated that “the primary role of the firm, and the essence of 
organizational capability, is the integration of knowledge” (Grant, 1996b, p. 375), 
which hails the importance of a firm having the ability to integrate knowledge. 
Knowledge may be discussed from several perspectives. Alavi and Leidner (2001) 
suggested five perspectives in their literature review: 1) state of mind, 2) object, 3) 
process, 4) condition of having access to information, or 5) capability. Depending on 
the perspective, the focus of how knowledge is managed will be different. In this 
study the two perspectives of process and capability are combined as knowledge 
integration is considered the process of combining new and previous knowledge, but 
studied as the firm’s ability to proceed with this process. 
This implies, according to Alavi and Leidner (2001) that the focus is on the 
knowledge flow and the processes of integrating knowledge. This is in accordance 
with recent definitions of firm’s ability to utilize external knowledge through the 
sequential processes (e.g. Lane et al., 2006). The word integration means to make 
whole, to unite, or to be subsumed into (Oxford English Dictionary, 1989). This 
implies linguistically that knowledge integration refers to the bringing together of 
knowledge and the combining with existing knowledge in order to shape a useful base 
of knowledge. 

Knowledge integration is related to other concepts like, for example, knowledge 
transfer and knowledge sharing. The use of the terminology is not consistent and the 
terms above as well as other terms are often used for the same phenomena or for 
overlapping phenomena. For example, Alavi and Tiwana (2002) use the term sharing 
for one of the three phases of transfer (acquiring, sharing, and application). Integration 
is defined as one important factor for the third phase called application (individuals 
combining knowledge), which is also the way the term is used by Becker and Zirpoli 
(2003). Meanwhile, Ghoshal and Moran (1996) use the term knowledge sharing as the 
process of creating, coordinating, transferring, and integrating knowledge, which 
means that integration is a part of the sharing process.  

A frequently used definition of knowledge integration was developed by Huang 
and Newell (2003) who defined it as “an ongoing collective process of constructing, 
articulating and redefining shared beliefs through the social interaction of 
organizational members” (Huang and Newell, 2003, p. 167). Okhuysen and 
Eisenhardt (2002) add value to the definition suggesting that knowledge integration 
consists of both the shared knowledge of individuals and the combined knowledge 
that emerges from the interaction of group members. Following the definitions of 
Huang and Newell (2003) and Okhuysen and Eisenhardt (2002), knowledge 
integration is the task of identifying how new knowledge can interact with prior 
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knowledge, while including new knowledge into the in-house knowledge base 
(Wijnhoven, 1999). This implies that the integration of knowledge include an 
ingredient of constructing (gathering, creating, acquisition) and an ingredient of 
sharing (combining, interacting). This is also supported by Lin and Chen (2006) who 
conclude that the combination of new and existing knowledge is important for 
integration of knowledge. Further, external and internal knowledge must be integrated 
into useful knowledge in the team in order to be of value for future product 
development processes (Anand et al., 2003).  

Research in the area of knowledge integration in general (and specifically in 
product development) has so far treated the type of knowledge integrated as one 
concept, not distinguishing type or quality. For this study a categorization (thematic, 
process, and general knowledge) of knowledge is developed and the categories are 
tested as a firm’s ability to integrate the three knowledge types suggested. 

The first category, thematic knowledge, is the knowledge on specific facts that are 
gained as the results of the work in a previous or ongoing product development 
project. Thematic knowledge may be developed as a consequence of either intended 
results or accidental results. The term thematic knowledge widen the terms product 
knowledge of Tanriverdi and Venkatraman (2005) and domain-specific knowledge of 
Ramesh and Tiwana (1999), as these two terms are focused on technological 
knowledge. Thematic knowledge includes also expert knowledge on market, user, or 
production in direct connection to the NPD process. 

The term thematic knowledge is adopted from cognitive theory. In cognitive theory 
thematic knowledge means a schemed way to sort fragmented units of specific 
knowledge into themes to store and understand more contextual phenomena. The 
concept behind the term in our study is similar to the cognitive concept in that it 
represents fragments of specific knowledge, but we do not claim to contribute to 
cognitive theory.  

A second category of knowledge is process knowledge, the know-how of the NPD 
process. It is the knowledge associated with the activities performed in each stage of a 
NPD process from sources of new ideas to product launch. Compared to thematic 
knowledge, which is directly related to the products or services, process knowledge is 
a kind of glue that brings the development of new products together and enables better 
development and market performance (Day, 1994). This consists of knowledge and 
experiences gained on how effective cooperation is structured and conducted. Process 
knowledge supports the process of acquiring new knowledge and new results in future 
projects. Process knowledge is when the development of new products transforms 
from a process of ad-hoc learning to a systematic process that uses insights gained 
from past experience (e.g. Corso, 2002; McMahon et al., 2004).  

A third category is general knowledge. General knowledge describes the 
knowledge about external constituencies that influence product development, e.g. 
legal issues, social issues, or customer and supplier issues (Andrews and Smith, 
1996). General knowledge can also be specialized expert knowledge, but in fields 
which at the moment appear peripheral to the present NPD projects. The term general 
knowledge was used to indicate that focus is not only on marketing factors, but also 
on legal, societal or institutional knowledge. Managers are often unaware of what 
knowledge has been gained from alliance activities (e.g. NPD) especially when 
managers lack alliance experience (Hoang and Rothaermel, 2005).  
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2.3 Product newness and product complexity 
Product newness is defined as the portion of the new product which has to be 

redesigned from previous generations of the same product (Griffin, 1997; 
Wheelwright and Clark, 1992). High levels of product newness require also important 
amounts of knowledge integration (Zirger and Hartley, 1994).  

The concept of product complexity was developed in a conceptual paper by 
Barclay and Dann (2000) as Structural complexity (number of parts and 
interdependencies) and Functional complexity (the consumer’s perceptions of use). In 
this study the concept of functional complexity is used as the study cover many 
industries. Structural complexity is not possible to compare between industries as 
products from different industries have generic differences. Product complexity is 
therefore defined as the extent to which the consumer perceives a product to be 
difficult to understand or use (Rogers, 1995).  

 
2.4 Environmental factors 
The environment has for a long time been considered one of the most important 
contingencies to effect an organization (e.g. Porter, 1980). Mintzberg (1979) 
identified factors that cause environmental turbulence, which include unstable 
government and unpredictable shifts in the economy such as unexpected changes in 
customer demand or competitor supply. Jaworski and Kohli (1993) used a narrower 
content of the term and included three factors; market and technological turbulence, 
and competitive intensity. In this study we use two variables to illustrate the 
environment; market turbulence and technological turbulence. These two factors are 
more closely related to knowledge. 

Market turbulence is defined as the rate of change in the composition of customers 
and their preferences over a period of time (Jaworski and Kohli, 1993). Technological 
turbulence is defined as the extent to which technology has changed in a particular 
industry (Jaworski and Kohli, 1993). Both variables range from high turbulence, 
which refers to fluctuating and unpredictable circumstances, to low turbulence, which 
refers to a stable and predictable environment. 

 
3. HYPOTHESIS DEVELOPMENT 

Ability in general is a stable disposition to achieve some results under appropriate 
conditions (Axtell, 2000). Ability is commonly classified as knowledge and skill, both 
procedural and conceptual (Fredriksen, 1990). Ability to integrate knowledge includes 
the structures or procedures as well as the culture and support for integration of 
knowledge. 
 
3.1 Integration of Thematic Knowledge and Innovation Performance 

Thematic knowledge is the knowledge on specific facts that are gained as the 
results of the work in a previous or ongoing product development project. Integration 
of thematic knowledge can be expected as an important factor for successful product 
development activities because of two major arguments. First there is a direct effect, 
meaning that the knowledge developed in a product development project can be used 
again in future projects. Then there is an indirect effect, meaning that the integration 
of knowledge developed will nurture further learning and knowledge development 
when new technologies or markets appear (e.g. Huang and Newell, 2003).  

It is probable that integration of thematic knowledge about technology, market and 
users connected to one product development project will contribute positively to 
innovation performance. This is valid specifically for development of products in 
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range with the present line of products (e.g. Darroch, 2005), but also as a base for 
development of products with a higher newness value. It is also probable that 
integration of thematic knowledge about technology, market and users connected to 
one product development project will contribute positively to the understanding of 
new technologies, markets and users. With a strong knowledge base it is possible to 
understand and develop new knowledge in fields more or less close to the previous 
development project and use this knowledge for success in future projects. 

It could however also be argued that integration of thematic should not affect 
product development performance because as product development is conducted in 
networks or other collaborative contexts it is not necessary to integrate the knowledge 
(Lichtenthaler, 2008). Therefore thematic knowledge does not need to be integrated, 
but accessed when needed in the context of collaboration. Still the above discussion 
indicates that integration of thematic knowledge should be a positive factor for 
innovation performance, and thus, we hypothesize: 

 
H1: There is a positive relationship between the ability to integrate thematic 

knowledge and innovation performance. 
 

3.2 Integration of Process Knowledge and Innovation Performance 
Process knowledge refers to knowledge about the innovation process. Integration 

of process knowledge can be expected to be an important factor for successful 
innovation as it will continuously improve steps, decisions and activities conducted in 
the innovation process (e.g. Bartezzaghi et al, 1997). Thereby integration of process 
knowledge will refine the process and make it more efficient. 

Processes for innovation also include information and communication, which have 
become more important parts of the process as innovation move outside of the firm 
and depends more and more on information and competencies gathered from sources 
outside of the firm (e.g. Frishammar and Hörte, 2005; McAdam et al, 2008). Also the 
creative process needs to be refined in the light of innovation activities being 
conducted in networks. New contingencies calls for new knowledge, and integration 
of knowledge on how to run an innovation process in a collaboration context, with a 
preserved creativity (e.g. Kodama, 2005), is a challenge that calls for integration of 
process knowledge. 

It could also be argued that integration of process knowledge would restrain the 
development of products with high degree of originality, as a more refined process 
would lead to a more narrow area of creativity (e.g. Darroch, 2005; Berends et al, 
2007). In this argumentation a higher degree of freedom and random connections 
would support development of more radical products. However the above discussion 
indicates that integration of process knowledge would mainly be a positive factor for 
innovation performance, and thus, we hypothesize: 

 
H2: There is a positive relationship between the ability to integrate process 

knowledge and innovation performance. 
 

3.3 Integration of General Knowledge and Innovation Performance 
General knowledge is, for example, knowledge about possible future markets, 

emerging technologies or political and social situations that could be useful in future 
innovation projects.  

As an example Utterback (1996) argues that a firm’s possibility of successful 
innovation is highly dependent on knowledge about factors out of its control. For 



Jonas Rundquist                                     EIASM 2nd writing workshop for non-English speakers 
Halmstad University                                            Sophia Antipolis, France, 29-30 October 2009 

7 

example do new technologies often occur in other industries and early knowledge 
gives a better opportunity to develop new products (Rungtusanatham et al, 2003). 
Neely et al (2001 reported that firms with successful innovation had a better 
knowledge integration of government processes as new standards.  

Integration of general knowledge can be expected to be an important factor for 
successful innovation activities also because it contributes to new possible 
combinations and disclose new possible market opportunities. The increased set of 
possible combinations would increase the amount of possible technical solutions and 
thereby the set of possible choices, while the revealed opportunities is a window for 
new ideas that call for solutions (e.g. Frambach et al, 2003). 

It could also be argued that integration of general knowledge should not affect or 
even be negative for innovation performance as it can be a form of non-focused 
knowledge overflowing (e.g. Alavi and Leidner, 2001; Lichtenthaler et al, 2009). This 
is a knowledge overflow which could lead to a too wide set of un-focused posibilities, 
longer development times and thereby higher costs. Similar to the discussion 
regarding thematic knowledge it could also be argued that integration of general 
should not affect product development performance because of the collaborative 
context (Lichtenthaler, 2008), where integration is not needed as long as access is 
allowed in the network. Still the above discussion shows that integration of general 
knowledge should be a positive factor for innovation performance, and thus, we 
hypothesize: 

 
H3: There is a positive relationship between the ability to integrate general 

knowledge and innovation performance. 
 

3.4 Product Properties and Innovation Performance 
Firms which develop products with a higher degree of newness are assumed to 

need more knowledge about, for example, market changes and new technologies. 
Ability to integrate knowledge so it can be used to develop new products will 
therefore affect firms with higher product newness more than firms with lower 
product newness.  

Results presented by Novak and Eppinger (2001) indicate that knowledge 
integration and product complexity are connected. The importance of knowledge 
management to compensate for product complexity theoretically would make the 
positive impact of knowledge integration on innovation performance stronger if the 
firm’s product complexity is higher. 

The above discussion shows that product properties can be expected to affect 
innovation performance, and thus, we hypothesize: 

 
H4: Knowledge integration will have a greater impact on innovation performance 

when the degree of product complexity and product newness are high rather 
than low. 

 
3.5 Environmental turbulence and Innovation Performance 

Grant (1996b) calls knowledge integration “the basis for competitive advantage 
under dynamic market conditions” (Grant, 1996b, p. 380) and thereby build a 
theoretical foundation for the moderating effect of environmental turbulence on the 
relation between knowledge integration and performance. As well thematic 
knowledge as general knowledge about the environment would have a higher degree 
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of importance if environment is turbulent, as rapid changes calls for faster 
responsiveness to environmental changes. 

Integration of process knowledge would be expected to have a greater effect in 
innovation performance if the environment is turbulent as the organization refines 
their processes to disseminate and refine knowledge about changes faster. Moorman 
and Miner (1997) found that environmental turbulence can decrease the value of 
shared knowledge. As knowledge is an important resource for innovation, this would 
suggest that environmental turbulence will have a negative moderating effect on 
innovation performance. DeLuca and Atuahene-Gima (2007) also used environmental 
turbulence as a moderator variable for the effect of collaboration on product 
innovation performance but found no influence. 

Santos-Vijande and Alvarez-Gonzalez (2007) found dependencies difficult to 
interpret in their study of the effect from TQM on innovativeness using market 
turbulence as a moderator variable. They found market turbulence to have a positive 
moderating effect on technological innovation, no effect on administrative innovation, 
and a negative moderating effect on innovativeness (organizational culture). 

 The above discussion shows that there are many contradictory results on whether 
environmental turbulence (market and/or technological turbulence) will have a 
moderation effect on innovation performance in different situations. However, the 
variable is still interesting and we hypothesize: 

 
H5: Knowledge integration will have a greater impact on innovation performance 

when the market turbulence and technological turbulence is high rather than 
low.

The above hypotheses are summarized in the model presented in figure 1. Three 
independent variables are connected to innovation performance as the dependent 
variable, and four variables are hypothesized to have a moderating effect on this 
relation. 

 
Figure 1. Model of knowledge integration, innovation performance, and moderating 
factors.
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4. METHOD AND RESEARCH APPROACH 
The study focused on medium-sized industrial companies in Sweden, which were 

all reached through an e-mail survey. Data for the study were collected between 
January and February 2009. The sample comprised Swedish firms classified as 
manufacturing in four industries with 100-1000 employees with internal product 
development. Internal product development means that there is a department or a 
number of people actively working with product development. All firms had a person 
assigned to the position of product development manager or equivalent who was 
selected as key the respondent. The size of the firms in the sample secured firms large 
enough to have a NPD organization, yet small enough so that a single respondent 
could be expected to have a satisfactory overview of operations and activities. 

The four industries are chosen to represent both process industries and goods 
producing industry as well as to cover consumer products and business-to-business 
products. A t-test for bias due to size and industry showed no significant differences 
regarding the key variables included. The sample is, however, not representative of all 
companies. 

The firms present products of varying complexity and newness, varying value of 
goods and services, as well as varying production processes and markets. A database 
search in Affärsdata (Swedish database over all registered firms) on the SNI-codes 
below (table 1) resulted in a selection of 355 respondents registered as manufacturing 
firms in the size span above.  

Each firm was called to confirm existence of internal NPD. The person responsible 
for NPD was identified, and the purpose of the study was explained. The 
questionnaire (appendix A) was thereafter sent to the person responsible for the firm’s 
NPD. The average firm had 349 employees and an annual turnover of € 57.2 million 
(SEK 629 million, 2007). Size span and industry distribution are presented in table 1. 

 
Industry Total (%) Answers (%) 
Food (SNI-code 10) 40 (11.3) 30 (75.0) 
Mechanics (SNI-code 29) 187 (52.7) 96 (51.3) 
Plastic and Rubber (SNI-code 22) 65 (18.3) 31 (47.7) 
Wood and Paper (SNI-code 17) 63 (17.7) 36 (57.1) 
Total 355 (100) 193 (54.4) 
   
Size 100-250 Emp. 156 (43.9) 83 (43.0) 
Size 251-500 Emp. 113 (31.8) 67 (34.7) 
Size 501-1000 Emp. 86 (24.2) 43 (22.3) 
Total 355 (100) 193 (100) 

Table 1. Sample characteristics and response rates (n=193) 
 

This purpose of controlling for size was to obtain firms large enough to have a 
product development organization, but still so small that a single respondent could be 
expected to have a satisfactory overview over operations. All firms have a person 
assigned to the position of product development manager or equivalent that was 
selected as key the respondent. Paying regard to firm size assured firms large enough 
to have a NPD organization, yet small enough so that a single respondent could be 
expected to have a satisfactory overview of operations and activities. 

After a first mailing message, two electronic reminders, telephone calls were made 
to all firms that did not respond. When closing the survey a total of 193 fully filled out 
responses were collected. Thus the actual response rate reached 54.4% (see 
distribution in table 1). 
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4.1 Data collection method 

The main reason for using an internet survey was the possibility of reaching a large 
number of respondents on a short time with a broad range of questions. The 
advantages with a internet survey from a researchers perspective are that a) the results 
are directly stored in a database and need no coding, b) it is immediately registered 
when a respondent has answered and reminders can be sent automatically 
(strengthening the anonymity), c) the respondent can fill out the form faster and do 
not need to post the paper survey in a return snail mail envelope (Dillman, 2006). 
Random follow-up interviews with 30 answering as well as non-answering firms 
revealed that the most important disadvantage is that the respondent must answer the 
survey when being at a computer, and can’t bring the survey home and answer it 
under less stressful situations in spare time.  

We use perceptual questions in this study, as opposed to objective data, as the 
issues of interest are of perceptual character. The perceptual approach is well known 
in the literature (e.g. Jaworski & Kohli, 1993; Singh & Ranchhod, 2004) and strong 
correlation between the two approaches has been reported. 

. 
 

5. MEASURES
The constructs of the variables were selected based on their utility in previous 
research, except for the independent variable (knowledge integration) which was 
developed for this study. All scale items were averaged to obtain the variable scores. 
All items are statement-style and measured on a scale from 1 = do not agree to 7 = 
completely agree. Item reliability issues will be addressed in the data analysis section. 
The individual measurement items for the variables of the study are listed in the 
questionnaire (Appendix A). In order to test for dimensionality, an exploratory factor 
analysis was performed. A summary of this test as well as descriptive statistics and 
reliability for all constructs are found in Table 2. Tests of KMO (Kaiser-Meyer-Olkin) 
measure of sampling adequacy (0.849) and Bartlett’s test of sphericity ( 2=4934.578; 
p=0.000) indicate that the 8 variables are robust. 
 
      Lowest Lowest     

 Initial No Items   item-total item-item Cronbach's   

Constructs
of items remaining Mean correlation correlation alpha Eigenvalue

Ability to integrate Thematic Knowledge  5 5 4.49 .745 .596 .915  3.74  

Ability to integrate Process Knowledge  5 5 4.42 .776 .621 .919 3.78  

Ability to integrate General Knowledge  5 5 4.00 .783 .651  .927 3.88  

Product Complexity 4 4 4.69 .680 .577 .885  2.97 

Product Newness  5 4 3.25 .626 .475 .838  2.65 

Market Turbulence  6 5 3.55 .452 .276 .748  2.07 

Technological Turbulence  5 4 3.50 .582 .489 .831  2.62 

Innovation Performance  5 4 5.07 .516 .330 .806 2.55  

Table 2. Descriptive statistics and test of reliability and dimensionality (n=193). 
 

The construction of the measures used in the models is explained in the following 
part where origin and choice of scales are briefly discussed and motivated.
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5.1 Dependent Variable 

Innovation Performance 
Innovation performance is assessed at a firm level, not at a product level. The firm 

level does more accurately capture view of innovation performance as a long term 
measure (Song and Perry, 1993). A five-item scale (Song et. al., 2006) was adapted to 
measure innovation performance. The scale includes items as “compared to major 
competitors” and “company’s overall success” which strengthens the connection to a 
firm level perspective of performance. One item out of five (new product 
development cycle-time) was dropped due to reliability considerations. This is the 
only of the five items that refer to process performance rather than outcome 
performance. 
 
5.2 Independent variables 
 
Knowledge Integration  
The scale measuring knowledge integration was developed for this study based on the 
results from for example Darroch (2003; 2005) and Huang and Newell (2003). The 
basis of the scale is the assumption that knowledge integration consists of acquisition, 
combining and redefinition of knowledge in a social interaction between actors. The 
scale is meant to measure processes as well as culture for knowledge integration over 
these stages. It is also suggested that there must be an assimilation of knowledge 
management systems and organization cultures in order to have effects on innovation 
performance (Lao and Ngo, 2004). Therefore the measure includes issues of systems 
for knowledge integration as well as culture issues. 

The scale contains five items and is similar for the three types of knowledge 
(thematic, process and general knowledge). The scale has been developed and tested 
in three steps with academics as well as with groups of practitioners. The first test 
included 10 academics, the second test 12 NPD managers, and the third test 12 new 
NPD managers. Between the tests the scales were analyzed and the respondents 
interviewed. The development of the knowledge integration scale has improved its 
reliability and in the study no items were dropped from none of the three types of 
knowledge in the study ( =0,915; 0,919; 0,927 respectively, see table 4). 

 
5.3 Moderator variables 
 
Product complexity  

Product complexity is often measured with a two item scale measuring number of 
components and number of connection between components. This type of measure 
would work poorly in this study as many industries with different types of complexity 
are addressed. The four item scale used in this study was adopted from Christensen et. 
al. (2007).The items catch both a technological and general aspects of complexity. 
The scale measure on a firm level as how the respondents perceive the complexity of 
the products in the firm’s product line. The scale shows a very high reliability in the 
study. 

 
Product Newness  

Product newness is measured from a perceived customer perspective as 
recommended by Atuahene-Gima (1995). The scale, containing six items, was 
originally developed by Atuahene-Gima (1995) and applied at the product level. The 
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scale used in this study was modified by Frishammar and Hörte (2007) to measure at a 
firm level, which is the relevant level to measure in this study as innovation 
performance is also measured on a firm level. One item was dropped a priori from the 
survey on the basis of earlier refinements and one item out of the five remaining was 
dropped from the scale due to reliability considerations. 

 
Environmental properties (Market Turbulence and Technological turbulence) 

For measuring market turbulence and technological turbulence, we draw on 
Jaworski and Kohli (1993). These to measures are very frequently used. All in all, six 
items are used to measure market turbulence, and five items are used to capture the 
dimensions of technological turbulence. Due to reliability considerations one item was 
dropped from the technological turbulence and the market turbulence scale 
respectively. 

 
6. ANALYSIS AND RESULTS 

The sample was tested for effects from size and industry. Using linear multiple 
regression analysis two models were tested, and results indicated that neither size nor 
industry influence innovation performance as measured in this study. Size shows no 
significance (.414; =.059; t=.819; adj R2=.009) as is also the case with industry 
(.205; =-.092; t=-1.272; adj R2=.003). The responses were also tested for bias from 
late respondents. The sample was split in early, middle, and late respondents. Using 
linear multiple regression analysis showed no significant (.184; adj R2=.005) 
influence from late respondent bias on innovation performance. 

Since all data were collected using a single respondent approach and collected with 
the same method, we realized that common method bias might be a threat to the 
validity. To test the possible common method bias, we used the Harman's one-factor 
test (Harman, 1967) on the questionnaire measurement items (Podsakoff and Organ 
1986). The un-rotated factor solution presented eight factors with eigenvalues above 
1.0. The first factor accounted for 29.4% of the variance and the eight factors together 
accounted for 71.0% of the variance. Therefore, we conclude that common method 
bias is not likely to have a significant impact in this study. 
 
Variables 1 2 3 4 5 6 7 8 

1. Innovation performance  1           
2. Ability to integrate Thematic 
Knowledge  .534** 1          
3. Ability to integrate Process 
Knowledge  .326** .601** 1         
4. Ability to integrate General 
Knowledge  .375** .609** .551** 1        

5. Product Complexity .281** .274** .268** .210** 1       

6. Product Newness  .204** .141 .111 .083 .396** 1     

7. Market Turbulence  .100 .197** .193** .244** .147* .178*  1   

8. Technological Turbulence  .169** .323** .352** .359** .317**  .290** .421**  1 

** p < 0.01; * p < 0.05         
Table 3. Correlation matrix built on Pearson correlation (n=193). 
 

Eight variables are included in the paper. Table 3 shows the correlation matrix for 
all the variables. The variable names are listed down the first column and across the 
first row. The values of correlation in table 3 describe the degree of relationship 
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between the variables. Different forms of multiple regression equations were used in 
subsequent steps of analysis in order to avoid problems with multicollinearity.  
 

Raw 
Component

Rescaled 
Component 

1 2 3 1 2 3
Thematic1 ,267 ,563 1,253 ,171 ,359 ,799
Thematic2 ,228 ,385 1,300 ,148 ,250 ,844
Thematic3 ,402 ,462 1,094 ,270 ,310 ,733
Thematic4 ,511 ,163 1,077 ,357 ,114 ,754
Thematic5 ,516 ,372 1,057 ,372 ,268 ,762
Process1 1,099 ,312 ,308 ,782 ,222 ,219
Process2 1,078 ,266 ,443 ,779 ,192 ,320
Process3 1,076 ,455 ,376 ,754 ,319 ,264
Process4 1,126 ,245 ,290 ,831 ,181 ,214
Process5 1,175 ,276 ,251 ,862 ,202 ,184
General1 ,179 1,313 ,390 ,119 ,873 ,259
General2 ,265 1,153 ,388 ,183 ,796 ,268
General3 ,300 1,206 ,402 ,203 ,815 ,272
General4 ,510 1,079 ,249 ,358 ,756 ,174
General5 ,406 1,058 ,305 ,311 ,811 ,234

Table 4. Exploratory factor analysis of the 15 items shaping the three distinct “ability 
to integrate knowledge” variables (n=193). 
  

As indicated in table 3 there is a correlation between the ability to integrate three 
types of knowledge. To further investigate this correlation an exploratory factor 
analysis was used on the 15 items measuring the ability to integrate knowledge. The 
results are presented in table 4 and indicate that the factor loadings are in fact well 
separated into three distinct variables according to the pre-understanding in model 1. 
As shown in the columns “Rescaled Components” All items load above .733 (above 
.5; Hair et al, 1998) to the theoretical factor and the highest loading outside factor is 
.359. 

Hypothesis H1, H2, and H3 were tested by multiple regression analysis and the 
results of the tests are found in model 1 in table 5. First of all H1 was found to be 
supported. There is a positive association between ability to integrate thematic 
knowledge and innovation performance ( =0.494, p<0.01). 

Hypothesis H2, and H3 are supported in the bi-variate analysis in table 3, but no 
significant relationship with innovation performance are found in regression model 1 
(Table 5). Thus, no significant relationship was found to exist between the ability to 
integrate process knowledge or general knowledge on one side, and innovation 
performance on the other ( =-0.017 and =0.084, respectively).

The moderation effects suggested in H4 and H5 was tested following the strategy 
suggested by Aiken and West (1991). This means introducing interaction terms added 
as cross-products of a new variable and one already in the equation to test H4 and H5 
by performing a series of multiple regression analysis. An interaction variable is a 
second independent variable that may change the size of the relationship between an 
independent variable and the dependent variable, which in this case is innovation 
performance. This type of analysis determines whether moderating effects exist. The 
hypotheses are supported if the -coefficient for the interaction term differs 
significantly from zero (Aiken and West, 1991). 
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Cross-product interaction terms are often highly correlated with the corresponding 
simple independent variables already present in the equation. This will cause 
problems with determining the relative importance of main and interaction effects 
(Aiken and West, 1991). To detect the presence of multicollinearity, variance inflation 
factors (VIFs) are examined. Maximum VIF values in excess of 10 should be taken as 
an indication that ‘‘multicollinearity may be unduly influencing the least squares 
estimates’’ (Neter et al., 1996, p. 387). To address this problem, all variables were 
centred (i.e. the means from each datum was subtracted) in order to reduce problems 
with multicollinearity (Hair et al., 1998; Frishammar and Hörte, 2007). Through this 
procedure we were able to reduce the variance inflation factor (VIF) values below the 
cut-off point of 10. 

In table 5 the results from analyzing the multiple regression models with and 
without interaction term are found. In the models 2, 4, 6 and 8, one moderator variable 
at the time is added to model 1. The moderator variables are the ones proposed in H4 
and H5 at the time: product complexity (2), product newness to the customer (4), 
market turbulence (6) and technological turbulence (8). Two of these terms are 
significant. These are product complexity in model 2 and 3 ( =0.146, p<0.05) and 
product newness to customer in model 4 and 5 ( =0.132, p<0.05). The two 
environmental (turbulence) terms showed no effects in model 6 or 8. This indicates 
that neither market nor technological turbulence has a significant moderating 
influence on innovation performance. In the remaining models (3, 5, 7 and 9) the 
interaction terms were entered into the models to test the remaining hypothesis. In 
models 3, 5 and 9, none of the interaction terms was significant. Our results 
consequently do not provide any support for either product properties or technology 
turbulence moderating the relationship between ability to integrate different types of 
knowledge and innovation performance. 
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Table 5. Descriptive statistics and test of reliability and dimensionality. 
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In model 9, however, the integrated term thematic knowledge and technology 
turbulence is significant ( =0.139, p<0.1). This means that market turbulence do have 
a significant influence on the knowledge integration-innovation performance 
relationship. This means that H5 is partly supported, as there is a significant 
moderating effect from one of the environmental property variable (market 
turbulence) on innovation performance. 

Comparing the models (Table 5), the adjusted R2 value in the regression equations 
- the percentage of the variance in innovation performance explained uniquely or 
jointly by the independent variable - is highest in model 2. This means that this model 
has the strongest explanatory value for the relation between ability to integrate 
knowledge and innovation performance. 
 
7. DISCUSSION 

Our results support the suggestion that knowledge in the context of knowledge 
integration can be categorized according to the suggested model. The exploratory 
factor analysis distinguishes clearly between the three types according to the 
definitions and as measured in the study. This means that the ability to integrate 
knowledge developed in product development projects can be categorized as ability to 
integrate thematic, process, and general knowledge respectively. The categories 
increase the possibility to make a nuanced analysis of knowledge situations. The 
categorization adds general knowledge to models including product and process 
knowledge (e.g. Ahn and Chang, 2004; Tanriverdi and Venkatraman, 2005), splits 
specific knowledge into thematic and process knowledge (Zack, 1998), and expand 
the concept of domain-specific knowledge to include non-technological knowledge as 
well (Ramesh and Tiwana, 1999). The fact that the categories were also understood, 
applicable for managers and useful to explain empirical observations (Rundquist, 
2008) is also an achievement.  

Our results show that ability to integrate thematic knowledge is the only category 
of knowledge that has a favourable effect on innovation performance. These findings 
are in line with, for example, Darroch’s (2005) or DuPlessis’ (2007) results, but offers 
a more balanced picture on the positive effect between ability to integrate knowledge 
and innovation performance. The significant effect from ability to integrate thematic 
knowledge can be explained as thematic knowledge is closer to NPD projects as long 
as they are in a similar field and market as previous projects. Effects from general 
knowledge may be more long-term focusing on situations where the firm has a 
strategy to go in to new technologies or markets. Medium sized firms could be 
assumed to focus on a narrower market while large firms or MNC focus a broader 
range of technologies and/or markets. These factors are not object for this study may 
be a suggestion for future research. 

The result that ability to integrate process knowledge has no significant effect on 
innovation performance is more surprising. This absence of effects can be explained 
by the size of the firms in the sample (average of 500 employees). On average the 
organization is still geographically close and the importance of NPD processes is 
lower. People are familiar with and know each other  hence process knowledge is 
implicit. 

Another possible explanation of this result is that the NPD processes in the firms 
have a low degree of use among involved staff. This can be caused by different 
interpretations among different work groups (e.g. Engwall, 2005; Kleinsmann and 
Valkenburg, 2005). This also supports informal ways of solving problems and 
lessening the effects of process knowledge. 
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Product properties have a weak effect on the relation between ability to integrate 
knowledge and innovation performance. Especially the complexity of the product 
seems to have an effect. The effects from both product properties investigated in the 
study is however only significant at the lower level.  This means that the firm’s ability 
to integrate thematic knowledge developed in previous product development projects 
is somewhat more important when the firm work with products of higher complexity 
than competing firms. 

Meanwhile, environmental factors do not have any moderating effects as might 
have been expected following the reasoning of Grant (1996b). DeLuca and Atuahene-
Gima (2007) found similar negative results of the moderating effect from 
environmental factors on the effect of knowledge integration on innovation 
performance. Their explanation for not finding a moderating effect was that their 
measure focused on the structural values of knowledge integration. In this study the 
same tendency of a non-moderating effect is found even though the measure of 
knowledge integration include both structural and cultural values. 

 
8. MANAGERIAL IMPLICATIONS 

Firms involved in product innovation are in use of external resources, such as 
knowledge. This knowledge is often found externally (in the environment, with 
partners, or in networks) but needs to be integrated with the previous knowledge in 
the firm before being useful (e.g. Grant, 1996; Hitt et al, 2000). 

The results indicate that the ability to integrate thematic knowledge has a positive 
effect for innovation performance. Therefore, in order to enhance innovation 
performance in the firm, we recommend managers to build structures and create a 
culture to promote integration of thematic knowledge. Thematic knowledge is 
associated with technology, operations, and market close to a certain product or 
product line. In order to achieve integration of thematic knowledge, internal and 
external staff involved in product innovation processes must meet and exchange 
knowledge in physical meetings (Rundquist, 2008). Structures include IT-tools, but 
also an organisational structure that enhance and support a knowledge integration 
situation. Cultural aspects include enhanced curiosity for the full picture of the 
product as well as top-hand support and permission for employees to exchange 
knowledge fast and informal (Lau and Ngo, 2004). 

 
9. LIMITATIONS AND FURTHER RESEARCH 

This study reveals some interesting results that together with some limitations offer 
suggestions for future research. The sample in this study is limited to four industries 
and a size spam between 100-1000 employees. The four industries are chosen so that 
they will cover a variety of contexts, but still a random sample from a larger cross 
section of industry would add considerably to the results. Comparison between 
samples of service and manufacturing producers would also be of interest as 
differences in factors effecting innovation performance have been found in previous 
research (e.g. Atuahene-Gima, 1996). Comparative studies of larger companies and 
multinational companies would also be of interest (e.g. Jeong, 2003). 

The model presented in the article offer a useful categorization of knowledge, but 
in an environment where knowledge becomes increasingly available and where IT 
offers tools to access numerous sources of knowledge, maybe the ability to choose 
which knowledge to integrate and which knowledge to store or ignore is of high 
importance (e.g. Rangtusanatham et al., 2003). It would be interesting to combine the 
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present framework with the strategic choice of which knowledge to share and which 
knowledge to protect. 

The moderator variables showed no significant influence. The limited number of 
moderator variables tested is explained by the possible size of a questionnaire. In 
future studies some alternative moderator factors could be implemented as for 
example industry experience, R&D intensity (Deeds, 2001), or product design 
uniqueness. 

Finally “Innovation performance” is measured on a product program (firm) level, 
combining performance and result metrics. It would, however, be interesting to 
measure the effects of ability to integrate knowledge on performance at a product 
level with, for example, a measure of new product performance. It would also be 
interesting to implement the categorization of knowledge at a network level, as 
suggested by Lin and Chen (2006). 
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Appendix A: Questionaire (with references)  
 
Ability to integrate thematic knowledge  
Thematic knowledge, is the knowledge on specific facts that are gained as the results of the 
work in a project (The result of a project), such as product specific technological knowledge, 
product specific market knowledge or product specific user knowledge.  
1. Our firm has systems and methods to acquire thematic knowledge from product 

development projects. 
2. There is a culture in our firm that encourage acquiring thematic knowledge from product 

development projects.  
3. Our firm has systems and methods to share thematic knowledge from product 

development projects within the firm. 
4. Acquired and shared thematic knowledge from product development projects will also be 

used in upcoming product development projects.  
5. Overall, our firm is successful in acquiring, sharing, and using thematic knowledge from 

product development projects.   
 
Ability to integrate process knowledge  
Process knowledge is the knowledge on organizing the process and the structure of product 
development work, and how to organize collaboration between partners.  
1. Our firm has systems and methods to acquire process knowledge from product 

development projects. 
2. There is a culture in our firm that encourage acquiring process knowledge from product 

development projects.  
3. Our firm has systems and methods to share process knowledge from product development 

projects within the firm. 
4. Acquired and shared process knowledge from product development projects will also be 

used in upcoming product development projects.  
5. Overall, our firm is successful in acquiring, sharing, and using process knowledge from 

product development projects.   
 
Ability to integrate general knowledge  
General knowledge, is knowledge that can not be directly connected to product or process, 
for example general knowledge on patents, import rules, political systems or trends.  
1. Our firm has systems and methods to acquire general knowledge from product 

development projects. 
2. There is a culture in our firm that encourage acquiring general knowledge from product 

development projects.  
3. Our firm has systems and methods to share general knowledge from product development 

projects within the firm. 
4. Acquired and shared general knowledge from product development projects will also be 

used in upcoming product development projects.  
5. Overall, our firm is successful in acquiring, sharing, and using general knowledge from 

product development projects.   
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Product complexity (Christensen et.al., 2007; adopted from Anderson, 1985)  
Answer the following question as an approximate estimation of the new products developed 
by your firm. A product can be complex either regarding technology or market/service 
concept etc.  
1 - low complexity; 7 - high complexity 
 
1. Products are non-technical . . . technical 
2. Products have low engineering content . . . high engineering content 
3. Products are not very sophisticated . . . sophisticated 
4. Products are simple . . . complex 
 
Degree of Product Newness to Customer (Frishammar & Hörte, 2007; adopted from 
Atuahene-Gima, 1995) 
1. New products/services at our firm usually require major learning efforts or experience by 
our customers.  
2. It usually takes a long time before our customers can understand the full advantages of our 
new products/services. 
3. Our new products/services usually require considerable advance planning by the customer 
before use.  
4. Our new products/services usually involve high changeover costs for the customers. 
5. Products/services we launch nowadays are usually more complex than products/services 
previously launched into the same market by our firm.  
 
Market Turbulence (Jaworski & Kohli, 1993) 
1. In our kind of business, customers’ product preferences change quite a bit over time.  
2. Our customers tend to look for new products all the time. 
3. Sometimes our customers are very price-sensitive, but on other occasions, price is 
relatively unimportant. 
4. We are witnessing demand for our products and services from customers who never 
bought them before. 
5. New customers tend to have product-related needs that are different from those of our 
existing customers. 
6. We cater to many of the same customers that we used to in the past. 
 
Technological turbulence (Jaworski & Kohli, 1993) 
1. The technology in our industry is changing rapidly. 
2. Technological changes provide big opportunities in our industry. 
3. It is very difficult to forecast where the technology in our industry will be in the next 2 to 3 
years. 
4. A large number of new product ideas have been made possible through technological 
breakthroughs in our industry.  
5. Technological developments in our industry are rather minor. 
 
Innovation performance (Song, Dyer & Thieme, 2006) 
Please rate the overall success of your company’s new product development program by 
indicating to what extent you disagree or agree with the following statements.   
1. Overall, our company is one of the most successful in the industry. 
2. From an overall profitability standpoint, our new product development program has been 
successful. 
3. Compared to our major competitors, our overall new product program is far more 
successful. 
4. Compared to our competitors, our new product development cycle time has been relatively 
less. 
5. The overall quality of our new products is higher than that of our competitors. 
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Appendix B: Reliability test of dependent and independent variables
Measures Stan. 

loading 
Ability to integrate Thematic Knowledge ( =0,915) 
1. Our firm has systems and methods to acquire thematic knowledge from product development projects. 
2. There is a culture in our firm that encourage acquiring thematic knowledge from product development 
projects.  
3. Our firm has systems and methods to share thematic knowledge from product development projects within the 
firm. 
4. Acquired and shared thematic knowledge from product development projects will also be used in upcoming 
product development projects.  
5. Overall, our firm is successful in acquiring, sharing, and using thematic knowledge from product development 
projects.   

 
.664 
.718 

 
.653 

 
.644 

 
.646 

Ability to integrate Process Knowledge ( =0,919) 
1. Our firm has systems and methods to acquire process knowledge from product development projects. 
2. There is a culture in our firm that encourage acquiring process knowledge from product development projects.  
3. Our firm has systems and methods to share process knowledge from product development projects within the firm. 
4. Acquired and shared process knowledge from product development projects will also be used in upcoming product 
development projects.  
5. Overall, our firm is successful in acquiring, sharing, and using process knowledge from product development 
projects.   

 
.787 
.809 
.749 
.813 

 
.844 

Ability to integrate General Knowledge ( =0,927) 
1. Our firm has systems and methods to acquire general knowledge from product development projects. 
2. There is a culture in our firm that encourage acquiring general knowledge from product development projects.  
3. Our firm has systems and methods to share general knowledge from product development projects within the firm. 
4. Acquired and shared general knowledge from product development projects will also be used in upcoming product 
development projects.  
5. Overall, our firm is successful in acquiring, sharing, and using general knowledge from product development 
projects.   

 
.863 
.786 
.815 
.735 

 
.813 

Product Complexity ( =0,885) 
1. Products are non-technical . . . technical 
2. Products have low engineering content . . . high engineering content 
3. Products are not very sophisticated . . . sophisticated 
4. Products are simple . . . complex 

 
.829 
.798 
.837 
.771 

Product Newness ( =0,838) 
1. New products/services at our firm usually require major learning efforts or experience by our customers.  
2. It usually takes a long time before our customers can understand the full advantages of our new products/services. 
3. Our new products/services usually require considerable advance planning by the customer before use.  
4. Our new products/services usually involve high changeover costs for the customers. 
5. Products/services we launch nowadays are usually more complex than products/services previously launched into 
the same market by our firm. a 

 
.761 
.804 
.820 
.761 

a 

Market Turbulence ( =0,748) 
1. In our kind of business, customers’ product preferences change quite a bit over time.  
2. Our customers tend to look for new products all the time. 
3. Sometimes our customers are very price-sensitive, but on other occasions, price is relatively unimportant. a 
4. We are witnessing demand for our products and services from customers who never bought them before. 
5. New customers tend to have product-related needs that are different from those of our existing customers. 
6. We cater to many of the same customers that we used to in the past. 

 
.769 
.764 

a 
.598 
.603 
.502 

Technological Turbulence ( =0,831) 
1. The technology in our industry is changing rapidly. 
2. Technological changes provide big opportunities in our industry. 
3. It is very difficult to forecast where the technology in our industry will be in the next 2 to 3 years. 
4. A large number of new product ideas have been made possible through technological breakthroughs in our  
industry.  
5. Technological developments in our industry are rather minor. a 

 
.702 
.761 
.790 
.728 

 
a 

Innovation Performance ( =0,806) 
1. Overall, our company is one of the most successful in the industry. 
2. From an overall profitability standpoint, our new product development program has been successful. 
3. Compared to our major competitors, our overall new product program is far more successful. 
4. Compared to our competitors, our new product development cycle time has been relatively less. a 
5. The overall quality of our new products is higher than that of our competitors. 

 
.737 
.695 
.787 

a 
.645 

KMO and Bartlett’s test of sphericity: 2=4395.303 (p=0.000), df=595, KMO=.859. 
a These items have been removed due to low reliability coefficient. 
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Appendix C: Exploratory factor analysis (Final solution)  
 
Tematic1 ,201 ,378 ,681 ,014 ,275 ,039 ,137 ,072 

Tematic2 ,184 ,287 ,762 ,120 ,219 ,001 ,016 ,022 

Tematic3 ,288 ,314 ,658 -,002 ,241 ,054 ,139 ,092 

Tematic4 ,356 ,132 ,681 ,130 ,223 ,061 ,141 -,003 

Tematic5 ,388 ,292 ,697 ,126 ,230 ,063 ,042 ,004 

Process1 ,791 ,227 ,159 ,047 ,067 ,063 ,061 ,022 

Process2 ,801 ,190 ,278 ,024 ,081 ,008 ,075 ,021 

Process3 ,764 ,327 ,217 ,006 ,064 ,019 ,085 ,029 

Process4 ,803 ,149 ,154 ,192 ,114 ,047 ,169 ,095 

Process5 ,839 ,184 ,126 ,185 ,114 -,009 ,130 ,072 

General1 ,135 ,860 ,191 ,020 ,162 ,018 ,093 ,039 

General2 ,192 ,784 ,227 ,071 ,122 -,012 ,051 ,116 

General3 ,207 ,799 ,230 -,021 ,080 ,049 ,167 ,105 

General4 ,344 ,733 ,119 ,090 ,118 ,009 ,175 ,060 

General5 ,300 ,801 ,177 ,167 ,131 -,027 ,117 ,044 

Komplex1 ,110 ,035 ,063 ,835 ,065 ,126 ,128 -,079 

Komplex2 ,129 ,052 ,064 ,806 ,120 ,236 ,101 -,068 

Komplex3 ,084 ,101 ,029 ,841 ,113 ,178 ,088 ,086 

Komplex4 ,062 ,055 ,102 ,781 ,108 ,130 ,084 ,208 

Newness1 ,022 ,057 ,057 ,199 ,216 ,771 ,060 ,061 

Newness2 ,002 ,094 -,056 ,126 ,102 ,814 ,047 ,075 

Newness3 ,015 -,051 ,089 ,187 -,017 ,822 ,086 -,010 

Newness4 ,059 -,068 ,034 ,101 -,045 ,765 ,162 ,102 

MarkOsa1 ,007 ,202 ,120 ,127 -,161 ,029 ,036 ,728 

MarkOsa2 ,056 ,020 ,295 ,097 -,139 ,007 ,097 ,701 

MarkOsa4 ,103 -,023 ,173 ,064 ,350 ,004 ,215 ,559 

MarkOsa5 ,041 ,072 -,255 -,061 ,047 ,131 ,090 ,720 

MarkOsa6 ,043 ,044 -,149 -,076 ,125 ,104 ,343 ,647 

TechOsa1 ,238 ,049 ,163 ,147 -,017 ,139 ,713 ,229 

TechOsa2 ,109 ,192 ,086 ,152 ,073 ,076 ,770 ,032 

TechOsa3 ,064 ,102 -,046 ,003 ,013 ,024 ,780 ,169 

TechOsa4 ,086 ,159 ,182 ,182 ,012 ,216 ,733 ,185 

Innoper1 ,105 ,062 ,214 ,128 ,737 ,027 -,008 -,205 

Innoper2 ,118 ,041 ,298 ,080 ,704 ,118 ,076 -,021 

Innoper3 ,135 ,200 ,185 ,097 ,789 ,142 ,012 ,114 

Innoper5 ,038 ,239 ,058 ,105 ,674 -,010 ,000 ,089 








