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perspective offers a view into how organizations match and even create market change. These 
capabilities are driven by underlying mechanisms that I examine in this study to shed light on 
how a specific form of dynamic capabilities, i.e. new product development capability generates 
change. To do so, this study provides a historical analysis of a Finnish meteorological 
instrument company Vaisala to map out how new product development capability drove 
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The findings of this study explicate new product development mechanisms and how these 

mechanisms can explain new product development both on the project level as well as on the 
organizational level. I introduce and develop three categories of mechanisms that reveal how 
new product ideas are developed, how the projects are evaluated for commercialization and the 
impact that these projects have on the organization. 

  
Subsequently, I explore how combinations of these mechanisms produce success paths on 

the new product development project level. I also investigate how the mechanisms enable us to 
understand changes in the organizational level that are driven by new product development. In 
doing so, I highlight how the capability can operationalize strategy, enable the realignment of 
the organization to its market and how exercising this capability contributes to the 
transformation of the organization into a multiproduct firm. 

  
Overall, this study is among the few studies to provide an empirically grounded examination 

of the mechanism of dynamic capabilities and their internal functioning. Therefore, it provides 
empirical evidence on how the mechanisms of dynamic capabilities explain change in 
organizations. By doing so, the study draws attention to the abstract nature mechanisms-based 
theorizing in the field of dynamic capabilities and proposes a more nuanced understanding of 
mechanisms that explain these capabilities. 
 
 

Keywords new product development capability, mechanisms, dynamic capabilities, historical 
research, event structure analysis, qualitative comparative analysis, critical realism 

ISBN (printed) 978-952-60-5800-9 ISBN (pdf) 978-952-60-5801-6 

ISSN-L 1799-4934 ISSN (printed) 1799-4934 ISSN (pdf) 1799-4942 

Location of publisher Helsinki Location of printing Helsinki Year 2014 

Pages 193 urn http://urn.fi/URN:ISBN:978-952-60-5801-6 





1

Acknowledgements 

It is hard to express how grateful I am for the help and support that I received 

throughout this journey. Without the irreplaceable help I received, this thesis 

would not have materialized. 

First and foremost, I would like to express my warmest gratitude to my su-

pervisor and instructor Professor Henrikki Tikkanen. I consider myself excep-

tionally lucky to have worked under his supervision. His critical but construc-

tive comments have immensely enhanced this dissertation. He was also the 

person who originally inspired me to join the department of marketing as a 

research assistant six years ago. 

It is a great honor to have Professors Mikko Ketokivi and Juha-Antti Lam-

berg serve as the pre-examiners of this study. Their insightful comments ena-

bled me to improve my manuscript significantly and discover new avenues for 

research. 

The Department of Marketing has provided me an excellent working envi-

ronment where I have always felt being at home. I have also had the pleasure 

of having numerous outstanding colleagues such as Jukka Luoma, Mikko 

Laukkanen, Juho-Petteri Huhtala, Johanna Frösen, Jari Salo, Matti Jaakkola, 

Pekka Mattila, Jaakko Aspara, John Schouten, Arto Lindblom (to name just a 

few), who were always there to discuss and debate on new and developing ide-

as. Thank you all! 

I also wish to extend my warmest thanks to Joel Hietanen with whom I have 

had the privilege of sharing thoughts and an office throughout the process. He 

has continually challenged me to push forward. 

In addition, I am indebted by all the support given to me by numerous initia-

tives, most notably NextMedia led by Professor Pekka Mattila, that provided 

me with ample funding for diverse research projects. I wish also to recognize 

the support I have received in the form of grants from the Finnish Foundation 

for Economic Education (LSR) and the Helsinki School of Economics Founda-

tion. 

I wish to thank Vaisala for openly sharing their historical documentation to 

the public and The Central Archives for Finnish Business Records (Elka) for 

organizing and keeping these records. Without this rich data, the writing of 

this study would not have been possible. 

Finally, my sincere thanks go to my parents Kalevi and Soili and my brother 

Lauri and my many good friends. Most importantly, my wife Silja has always 

been there to listen to my ramblings and provide support. 

 





3

Table of Contents 

1. Introduction ....................................................................................... 9

1.1 Background ................................................................................... 9

1.2 Research questions ..................................................................... 10

1.3 Outline of the study .................................................................... 12

2. Theoretical background ................................................................... 15

2.1 Organizational capabilities ......................................................... 15

2.1.1 What are organizational capabilities ....................................... 15

2.1.2 Types of organizational capabilities ........................................ 18

2.1.3 Mechanisms related to organizational capabilities ............... 20

2.2 New product development ......................................................... 25

2.2.1 Levels and units of analysis ..................................................... 26

2.2.2 New product development process ........................................ 28

2.3 New product development capability ....................................... 30

2.3.1 Defining new product development capability ...................... 30

2.3.2 The process of exercising new product                                 
 development capability ........................................................... 33

2.3.3 The role of knowledge in new product                                  
 development capability ........................................................... 35

2.3.4 The role of decision-making in new product                       
 development capability ........................................................... 37

3. Theoretical framework ..................................................................... 39

4. Methodology .................................................................................... 43

4.1 Underlying ontological and epistemological assumptions ........ 44

4.1.1 Mechanisms and their components ........................................ 47

4.2 Production of mechanism explanations .................................... 49

4.3 An argument for historical approach ........................................ 52

4.4 Historical narrative as a starting point ...................................... 53

4.5 Formalization of historical narratives through                                   
 event structure analysis ............................................................. 55

4.6 Uncovering recurring activities in NPD projects ...................... 57

4.7 From recurring activities to mechanisms .................................. 58



4 

4.8 Research design ......................................................................... 61

4.8.1 Research context ..................................................................... 61

4.8.2 Levels and units of analysis .................................................... 62

4.8.3 Data collection ........................................................................ 63

4.8.4 Data analysis ........................................................................... 65

5. Historical narrative .......................................................................... 71

5.1 Background and early years of Vaisala ...................................... 71

5.2 Organizational growth and performance: 1969-1981 ................ 73

5.3 Historical narrative of the main events: 1969-1981 .................. 75

5.4 Main product development projects .......................................... 82

5.5 Emergence and change of product lines .................................... 94

6. Analyses of NPD projects and the recurring activities .................... 99

6.1 Identifying entities, activities and their influence ..................... 99

6.2 Event Structure Analysis .......................................................... 101

6.3 Uncovering recurring new product development                           
 activities ................................................................................... 104

6.3.1 Recurring ideation activities ................................................. 105

6.3.2 Recurring evaluation activities ............................................. 110

6.3.3 Recurring outcome activities ................................................. 114

7. Postulating mechanisms ................................................................. 119

7.1 Postulating ideation mechanisms ............................................. 119

7.1.1 Local search mechanism ......................................................... 121

7.1.2 Exploratory search mechanism ............................................. 122

7.1.3 External knowledge embodiment mechanism ...................... 123

7.1.4 Theoretical grounding for the mechanisms .......................... 124

7.2 Postulating evaluation mechanisms ........................................ 125

7.2.1 Policy coherent evaluation mechanism to                                       
 existing market ...................................................................... 127

7.2.2 New market evaluation mechanism ..................................... 128

7.2.3 Policy coherent internal evaluation mechanism .................. 128

7.2.4 Project termination mechanism ........................................... 129

7.2.5 Theoretical grounding for the mechanisms .......................... 130

7.3 Postulating outcome mechanisms ........................................... 132

7.3.1 Product launch mechanism ................................................... 133

7.3.2 Standalone product launch and                                            
 redevelopment mechanism ................................................... 134

7.3.3 Future evaluation altering product launch mechanism ....... 135

7.3.4 Trajectory altering product launch mechanism ................... 135

7.3.5 Theoretical grounding for the mechanisms .......................... 136



 

5 

8. Understanding new product development                                            
 capability on the project level ........................................................ 139

8.1 New product development capability as                                           
 problem solving processes ....................................................... 139

8.2 The role of different mechanisms in new                                          
 product development capability .............................................. 140

8.3 Success paths of new product development ............................ 143

9. Understanding new product development capability                                  
 on the firm level ............................................................................. 149

9.1 Organizational change and new product                                   
 development capability ............................................................ 149

9.2 Transformation of the new product                                           
 development capability ............................................................ 153

9.3 New product development capability and                                               
 the emergence of a multiproduct firm ..................................... 158

10. Discussion .................................................................................... 163

10.1 What the new product development capability enables ........ 163

10.2 Routines, simple rules, mechanisms and capabilities ........... 164

10.3 Mechanism-based theorizing in the capability                        
 perspective .............................................................................. 166

11. Conclusion ..................................................................................... 169

11.1 Research contributions ........................................................... 169

11.2 Managerial implications ......................................................... 173

11.3 Limitations and future research ............................................. 174

 
 





7

List of Figures 

Figure 1: New product development process 

Figure 2: NPD capability and its operation 

Figure 3: Theoretical framework 

Figure 4: Stratification of reality (adapted from Bhaskar 2008, p. 56) 

Figure 5: Examples of research data 

Figure 6: Development of turnover and profit 1969-1981 

Figure 7: Total investmets and product development investments 1969-1981 

Figure 8: Event structure of NPD projects 1969-1981 

Figure 9: Sequence of mechanisms starting from local search 

Figure 10: Sequence of mechanisms starting from external  

 knowledge embodiment 

Figure 11: Sequence of mechanisms starting from exploratory search 

Figure 12: Manifestation of the mechanisms throughout the period of inquiry 
 



8

List of Tables 

Table 1: How dynamic capabilities have been defined 

Table 2: Mechanisms related to dynamic capabilities 

Table 3: Implementation of the mechanism analysis 

Table 4: Data sources, types and breadth 

Table 5: NPD activities in the ideation stage 

Table 6: NPD activities in the evaluation stage 

Table 7: NPD activities in the outcome stage 

Table 8: Boolean truth table of ideation configurations 

Table 9: Boolean minimization table for ideation configurations 

Table 10: Boolean truth table of evaluation configurations 

Table 11: Boolean minimization table for evaluation configurations 

Table 12: Boolean truth table of outcome configurations 

Table 13: Boolean minimization table for outcome configurations 

Table 14: Postulated mechanisms 

 



9

1. Introduction 

“The events are many, but their universal idea and their inner connection are 

one. This nullifies the past and makes the event present. Pragmatic reflections, 

no matter how abstract, belong indeed to the present, and the stories of the 

past are quickened into present-day life. Whether such reflections are really 

interesting and full of life depends on the spirit of the writer.” (Hegel 

1837/1997, p. 8-9) 

 

1.1 Background 

 

Development of new products has become one of the central ways in which 

companies compete in the global marketplace. Despite this, new product mor-

tality rates remain high and success is hard to come by. In this kind of envi-

ronment, the organization’s capability to develop new products (Salvato 2009) 

and organizational forms (Galunic and Eisenhardt 2001) becomes paramount.  

Focus on organizational capabilities turns our attention to what an organiza-

tion is able to do (Jacobides and Winter 2012). Specifically, a capability de-

notes an ability to perform a certain task, function or activity in a minimally 

acceptable manner (Helfat et al. 2007, p. 121). This perspective has garnered 

substantial interest from the academic community and it has been used in the 

fields of strategic management (Eisenhardt and Martin 2000; Teece, Pisano 

and Shuen 1997), organization theory (Salvato 2009; Vogel 2012) and market-

ing (Day 2011; Menguc and Auh 2006; Vorhies and Morgan 2005) to under-

stand how organizations function.  

In the organizational capability field, dynamic capability discourse aims to 

uncover how organizations are able to adapt to (and possibly create) changes 

in their business environment (Eisenhardt and Martin 2000; Teece, Pisano 

and Shuen 1997) in contrast to operational capabilities that depict the day-to-

day activities of organizations (Winter 2003). The creation of new products 

has been identified as an important form of dynamic capabilities (Eisenhardt 

and Martin 2000) and this form, labeled as new product development capabil-

ity, has received attention in the academic literature (Danneels 2002; Salvato 

2009). 
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Despite the fact that many would argue for the importance of dynamic capa-

bilities, the concept has been riddled with inconsistencies (Zahra, Sapienza 

and Davidsson 2006) such as whether these kinds of capabilities benefit or-

ganizations in less dynamic environments. The concept has also been accused 

of tautology due to focus only on explaining success post hoc (Williamson 

1999). To mitigate these challenges, there is a growing interest in understand-

ing how dynamic capabilities function (Danneels 2002; Helfat and Peteraf 

2003; Salvato 2009) to better undergird the foundations of the concept. 

To understand the functions of dynamic capabilities many scholars have 

turned their attention to depicting the mechanisms that could explain how 

dynamic capabilities function (Makadok 2001; Zott 2003) and change (Zollo 

and Winter 2002; Wang and Ahmed 2007). Mechanisms explain processes 

and how they lead into outcomes (Bunge 2004; Danermark et al. 2002; Steel 

2004) and can therefore elucidate how dynamic capabilities function through 

them. While there have been a number of studies that focus on the mecha-

nisms underlying dynamic capabilities (e.g. Zollo and Winter 2002; Zott 2003) 

they have been largely theoretical in focus and identified abstract mechanisms 

such as capability building (Makadok 2001).  

With few notable exceptions (Tripsas 1997; Verona and Ravasi 2003), empir-

ical studies on how dynamic capabilities function through mechanisms are still 

largely missing. To address this issue, the objective of this study is to shed fur-

ther light on the mechanism of dynamic capabilities by focusing on new prod-

uct development capability and how it functions through the associated mech-

anisms.  

To achieve this goal I conduct a qualitative historical inquiry into a Finnish 

meteorological equipment company Vaisala that transformed itself in little 

over ten years (1969-1981) from being a producer of a single type of product 

into having four distinct product lines. In doing so, I try to understand the 

mechanisms underlying new product development capability and how this 

capability and the associated mechanisms enabled the creation of new prod-

ucts as well as broader changes in the organization. 

 

1.2 Research questions 

 

The purpose of this study is to propose an empirically grounded examination 

of how new product development capability functions through the associated 

mechanisms. Specifically, new product development can be understood as be-

ing constitutive of the organizational and strategic processes through which 

and organization develops new products. To understand this capability, mech-

anisms depict movement from initial conditions into an outcome (Bunge 

2004; Danermark et al. 2002; Steel 2004) and thus provide explanations of 

how the capability functions. Beginning to understand the mechanisms that 

underlie this capability can bring us closer to understanding how organiza-

tions renew themselves through new product development and change from a 
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single product company into a multiproduct firm. To break down the research 

problem a number of research questions have to be laid out. 

The first step in building an explanation requires postulating possible mech-

anisms that could explain the phenomena under research in this study, i.e. the 

successful development and launch of new products. In this study mechanisms 

of new product development capability are disseminated into three classes 

based on whether they relate to the creation of an initial product concept, 

evaluation of a product for commercialization or the launch and diffusion of 

the product into the organization. This covers the process of developing a 

product from initial idea into a launched product. 

Postulating mechanisms necessitates identifying entities, activities and 

structures through which mechanisms are animated (loosely following Pa-

junen 2008) and which can explain component processes that contribute to 

the successful development of new products. Therefore, identifying the ele-

ments that can contribute to mechanisms and then identifying how these ele-

ments alone or in conjunction with each other can form mechanisms pertinent 

to new product development capability forms the first part of this study. Thus, 

each mechanism can be conceptualized as being a piece of theory explaining 

component processes of a larger system (Stinchcombe 1991), which in this 

study is the capability to develop new products. Deriving from these considera-

tions, the first research question can be outlined as follows: 

Research question 1:  What kinds of mechanisms underlie new product 

development capability? 

The first research question therefore seeks to identify constitutive elements of 

mechanisms and to postulate mechanisms pertinent to new product develop-

ment capability. This gives us an understanding of the mechanisms that un-

derlie the capability. The next step is to understand how these mechanisms 

can explain how the capability functions on the new product development pro-

ject level. This enables us to understand success paths (Woodside, Ko and 

Huan 2012) that explain how sequences of mechanisms can explain outcomes, 

which in this study are the successfully developed products. We can then gen-

erate an understanding of how dynamic capabilities function as particular 

combinations of elements and patterns of relationships, as suggested by Loas-

by (2010). Based on these considerations, the second research question can be 

outlined as follows: 

Research question 2:  How can the mechanisms explain the successful 

use of new product development capability on 

the project level? 

By understanding how the mechanisms explain new product development ca-

pability on the project level enables us to understand how the capability func-

tions on the micro level. However, it is possible that the capability can also 
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relate to firm level changes. Therefore, the way in which new products are de-

veloped can be caused by organizational change, transform search activities 

(Rosenkopf and Nerkar 2001) and enable transformation into a multiproduct 

firm (Teece 1980; 1982). These firm level changes have been a central issue 

that the dynamic capability discourse has sought to explain (Eisenhardt and 

Martin 2000; Teece, Pisano and Shuen 1997; Rindova and Kotha 2001). 

Therefore, it is also necessary to examine firm level changes that the capability 

could induce. Based on these considerations, the third research question can 

be outlined as follows: 

Research question 3:  How can the identified mechanisms explain the 

successful use of new product development ca-

pability on the firm level? 

Together these three research questions enable me to first to build an under-

standing of the mechanisms that can contribute to the exercise of new product 

development capability. It is then possible to examine how the capability func-

tions on the level of new product development projects and finally how the 

projects relate to larger changes on the organizational level. This should yield 

an overarching understanding of how new product development capability 

functions through the identified mechanisms. Answering these questions can 

enable me to contribute on one hand to understanding how dynamic capabili-

ties function on the process level (e.g. Danneels 2002; Eisenhardt, Furr and-

Bingham 2010) and on the other hand create understanding how the capabil-

ity functions on the firm level (Helfat et al. 2007; Rindova and Kotha 2001). 

Next I will provide an outline of this study to introduce the main issues I will 

consider in each of the subsequent chapters. 

 

1.3 Outline of the study 

 

The argument of this thesis is developed through eleven chapters. These chap-

ters are intended to build on the previous ones and therefore successively build 

an argument for the centrality of understanding mechanisms of new product 

development capability. Overall, I hope that the outline provided here will help 

the reader in following the arguments developed in this thesis. 

Following this short introductory chapter, chapter 2 builds a theoretical 

foundation for this study. My aim is to first introduce organizational capabili-

ties and new product development, and thereafter build a conceptualization of 

new product development capability by drawing from the two previously men-

tioned perspectives. Therefore, the chapter leads into defining new product 

development capability, explicating the role that knowledge and decision-

making have on it and finally outlining how the capability is actualized 

through ideation, evaluation and outcomes. 
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Chapter 3 builds directly on the premises of the previous chapter to outline a 

theoretical framework. This leads to the presentation of theoretical framework 

that is used in studying mechanisms in the empirical part of this study. 

Chapter 4 continues from the preceding discussion by providing an explica-

tion of the methodological procedure through which it is possible to postulate 

and theorize about mechanisms. The chapter begins by outlining the underly-

ing epistemological and ontological assumptions of this study. Thi is followed 

by a depiction of a research process for uncovering mechanisms and an expli-

cation of the procedures through which this research process will be actual-

ized. 

In chapter 5 we finally move to the empirical part of this study. It outlines a 

historical narrative of the Finnish high-technology company Vaisala from 1969 

to 1981, during which the company grew from a single product line into a mul-

tiproduct firm. The narrative is divided into an overall company history narra-

tive, separate narratives for each of the central new product development pro-

jects and narratives on the emergence and change of the product lines. This 

lays out grounding for the subsequent analyses and provides the reader with 

an overall understanding of the events that took place during the period of 

inquiry. 

Chapter 6 begins to answer the first research question by analyzing central 

new product development projects to uncover recurring activities of new 

product development. This is first done by the identifying of entities, activities 

and their influence on new product development, followed by dissolution of 

the period of inquiry into its component parts. Then, an analysis of the activi-

ties pertinent to each new product development project will be done. The anal-

ysis yields an array of recurring activities that the company uses in new prod-

uct development. 

After identifying central recurring new product development activities, chap-

ter 7 postulates mechanism from the activities and their configurations. This 

enables me to answer the first research question pertaining to the kinds of 

mechanisms that are present in new product development and to provide a 

theoretical grounding for each of the mechanisms. 

Chapter 8 draws together the identified mechanisms to examine how they 

function on the NPD project level. By doing so, I examine how the new product 

development mechanism in conjunction with each other formulate success 

paths which are the manifestations of the new product development capability 

on the project level. Therefore, this chapter aims to answer the second re-

search question. 

Chapter 9 furthers the analysis by examining new product development ca-

pability on the firm level. By doing so, we can understand how new product 

development affects organizations on the aggregate level and the factors that 

affect the change of the capability itself. This chapter therefore aims to answer 

the third and final research question. 

Chapter 10 provides a discussion of the findings in the light of extant theory 

and therefore draws together the preceding two chapters. In doing so, my aim 

is to explicate what the capability enables organizations to accomplish and 
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how this study can contribute to the mechanism-related discussion in the field 

of dynamic capabilities. 

Finally, chapter 11 draws the presented arguments together and concludes 

the discussion on the mechanisms that underlie new product development 

capability. This is accompanied by a discussion of the limitations of the pre-

sent study, as well as of the possible avenues for future research. But now the 

journey awaits. 
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2. Theoretical background 

The aim of this section is to outline the theoretical background of this re-

search. In doing so, I first define organizational capabilities, their constitutive 

elements and forms. Thereafter, I discuss new product development as the 

context of study and how studies in this field have theorized the phenomenon. 

Building on this discussion, I then define new product development capability, 

the process through which it is actualized and its central components. 

 

2.1 Organizational capabilities 

 

Leitmotif of the capability perspective is the focus on what an organization can 

actually do (Jacobides and Winter 2012) and therefore providing a rationale 

for the existence of firms. To untangle this, the purpose of this subsection is to 

define the concept, review extant literature, define what types of capabilities 

there are and what kind of mechanisms have been postulated to underlie 

them. 

 

2.1.1 What are organizational capabilities  

 

A capability denotes an ability to perform a task, a function or an activity in a 

minimally acceptable manner (Helfat et al. 2007, p. 121). Therefore, a capabil-

ity signifies what an instance is able to do successfully – what an organization 

or unit of an organization is capable of doing. Therefore, the capability per-

spective provides one possible answer to the question why companies exist by 

noting that they exist due to their ability to perform certain tasks. This task 

orientation results into heterogeneity and specialization between companies 

(Jacobides and Winter 2012). These notions should give us an ample starting 

point for defining what organizational capabilities constitute of, what kind of 

capabilities there are and how they have been operationalized in extant re-

search. 

Depending on the author, the constitutive elements of organizational capa-

bilities can be defined either as routines (Nelson and Winter 1982; Winter 

2003; Zollo and Winter 2002) or as simple rules (Eisenhardt and Martin 
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2000; Bingham, Eisenhardt and Furr 2007; Rindova and Kotha 2001). This 

follows the analysis of Peteraf, Di Stefano and Verona (2013) on how the dy-

namic capability discussion has developed. To understand these elements, I 

gauge them one-by-one to present an initial understanding of the possible 

constitutive elements of capabilities. 

The routine-oriented discussion draws its roots from the seminal book by 

Nelson and Winter (1982) titled “The Evolutionary Theory of Economic 

Change”. They define routines as “regular and predictable behavioral patterns 

of firms” (ibid., p. 14). Routines emerge in organizations to efficiently handle 

different kinds of tasks and activities. If we backtrack routines to their smallest 

component, they are reducible to the skills and habits of the individuals (Nel-

son and Winter 1982, p. 73; Winter 2013).  

Routines can be disseminated into a structure of the routines and perfor-

mance of the routines (Feldman and Pentland 2003). Therefore, routines pro-

vide agents a structure in which to realize the intended outcomes of the rou-

tine. However, routines can embody significant variation in the way in which 

they are actualized. Therefore, routines function as interplay of structure and 

agency, where the structure is reproduced and changed through actions. Rou-

tines can be codified in the operating procedures of the company (Zollo and 

Winter 2002) or they can depict a learned pattern of how an organization re-

sponds to a certain situation. These patterns reveal the ways in which organi-

zational members perceive the efficient ways of address recurring issues. 

The other perspective to the constitutive elements of organizational capabili-

ties focuses on simple rules that are delineated from heuristics. This perspec-

tive draws its roots from a seminal work of Eisenhardt and Martin (2000) on 

defining what are dynamic capabilities. Simple rules can be conceptualized as 

simple heuristics that are articulated rules-of-thumb which are shared by mul-

tiple participants of an organization (Bingham, Eisenhardt and Furr 2007) and 

focus on central organizational processes (Eisenhardt and Sull 2001). They 

have a common structure and are centered on opportunity capture (Bingham 

and Eisenhardt 2011). Whereas routines provide detailed guidance on how 

well specified problems can be addressed, heuristics provide common guid-

ance to solve a set of similar problems with only moderate structure and detail 

(Eisenhardt, Furr, Bingham 2010; Rindova and Kotha 2001). 

Heuristics develop through succession in which organizations first develop 

lower order heuristics that are followed by the development of higher order 

heuristics (Bingham, Eisenhardt and Furr 2007; Bingham and Eisenhardt 

2011). Lower order heuristics relate to the capture of a single opportunity and 

include selection heuristics that guide which opportunities the company will 

pursue and procedural heuristics that guide how the company will pursue the-

se opportunities (Bingham, Eisenhardt and Furr 2007; Bingham and Eisen-

hardt 2011; Eisenhardt and Sull 2001). Higher order heuristics relate to how 

the organization links multiple opportunities together. These higher order 

heuristics include temporal heuristics that guide the timing of opportunity 

capture and priority heuristics that guide how opportunities are ranked in re-

lation to each other (Bingham, Eisenhardt and Furr 2007; Bingham and Ei-
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senhardt 2011; Eisenhardt and Sull 2001). By utilizing these heuristics, an or-

ganization tries to balance between routinized efficiency and unstructured 

flexibility to have moderate structures that lead to efficiency (Eisenhardt, Furr 

and Bingham 2010). 

Overall, the extant literature appears to be univocal in regards to four issues 

that relate to the constitutive elements of capabilities. Firstly, recurring activi-

ties are understood to be central for the exercise of a capability independent on 

whether we follow the routine or the simple rule approach. Secondly, as a con-

sequence, this sets a clear boundary between the exercise of a capability and ad 

hoc problem solving (Winter 2003). Thirdly, both of these two approaches 

acknowledge that structures guide actions and the actions themselves can vary 

between instances. Finally, it has been stressed that neither a single routine 

nor a simple rule alone gives rise to an organizational capability but rather a 

constellation of them. 

Capabilities can consist of both organizational and managerial activities. Or-

ganizational activities refer to either organizational or group-level activities 

where a number of people collectively execute a task. In completing a task 

groups within the organization draw from pre-existing relevant know-how 

(Helfat 1997) and practices residing in the human resources and codified in 

systems (Zollo and Winter 2002) as well as from resources such as brands 

(Bruni and Verona 2009), and link these together to generate outcomes (Dan-

neels 2002). These activities link more strongly to the domain of routines. 

Managerial activities, on the other hand, refer to the actions through which 

organizational actions are initiated and controlled by management. In com-

pleting these tasks the managers’ draw, for instance, from their capacity for 

asset orchestration (Teece 2007) and strive towards attaining fit within the 

organization (Helfat et al. 2007). Overall the activities are used to control and 

direct activities and processes occurring at different levels of the organization. 

These activities link more strongly to the domain of simple rules. 

Despite the possible commonalities between different capabilities, they are 

still idiosyncratic in their detail (Eisenhardt and Martin 2000). This means 

that they are distinctive to each organization. However, they do share com-

monalities on an abstract level. This notion is also upheld from the perspective 

that activities on a detailed level are specific to a company but on a general 

level may be of the same genus between organizations. Therefore, for instance, 

how organizations utilize their absorptive capacity (Zahra and George 2002) to 

acquire, assimilate, transform and exploit knowledge is firm specific but these 

processes share commonalities on the aggregate level. 

Capabilities are also fungible (Eisenhardt and Martin 2000) which means 

that a component of a capability can be replaced by another component and it 

can still lead to a similar outcome.  What this denotes is that components of 

capabilities can be mutually interchangeable. This highlights the multiple 

paths through which a single capability can be built and exercised.  

Now that a general introduction to capabilities has been provided we can 

next discuss the different forms of capabilities identified in the extant litera-

ture. 
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2.1.2 Types of organizational capabilities 

 

On a broad level, organizational capabilities can be disseminated into two clas-

ses: operational capabilities and dynamic capabilities (Helfat et al. 2007).  Op-

erational capabilities are the zero-level capabilities that the organization uses 

to make a living in the present (Winter 2003). These capabilities enable the 

production and selling of goods and services and therefore constitute the 

foundation on which the organization functions. The zero-level capabilities can 

be enhanced to achieve higher technical fitness, i.e., to enhance how well the 

capability is performed (Helfat et al. 2007). In the short run this enabled the 

efficient operation of the organization. However, this provides only means to 

increase the current efficiency of the day-to-day activities, not means to 

change them to abide with market changes. 

In their seminal article Teece, Pisano and Shuen (1997) proposed the dynam-

ic capability concept to explain how organizations renew themselves in rapidly 

changing context. Its foundation rests on the capability of the firm to change 

and develop the firm-specific combinations of resources and operational capa-

bilities to address changing environments. After the seminal article of Teece 

and colleagues, the concept has been defined in multiple ways. Table 1 outlines 

main definitions of the concept. 
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Table 1: How dynamic capabilities have been defined 

Where the definitions are univocal is that dynamic capabilities alter the way in 

which the organization conducts its day-to-day activities.  Therefore, dynamic 

capabilities can create, extend or modify 

the operational capabilities of the organiza-

tion (Winter 2003). Subsequently by utiliz-

ing dynamic capabilities, an organization is 

capable of either matching or even creating 

market change (Eisenhardt and Martin 

2000). This can mean, for instance, alter-

ing the corporate form through reconfigur-

ing divisional resources (Galunic and Ei-

senhardt 2001) or by integrating technical 

and customer competences for the creation 

of new products (Danneels 2002). Dynamic 

capabilities therefore provide means for achieving evolutionary fitness by al-

tering operational capabilities to better match market changes (Teece 2007).  

Winter (2003) proposed that capabilities form a stratification where opera-

tional capabilities are the lowest order, zero-level capabilities on which higher 

order capabilities (in essence dynamic capabilities) are built. In doing so, he 

Delineating dynamic and 
operational capabilities 
in the present research 

In studying new product devel-
opment in the empirical context, 
the associated capability was 
conceptualized as being a dy-
namic capability because it al-
tered the way in which day-to-
day activities were conducted, as 
the main activity of the company 
was the production and selling of 
goods. 
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proposed that higher order capabilities outperform lower order capabilities as 

they enable the company to systematically 

enhance how it functions. Despite this, an 

organization has to first develop operational 

capabilities that the dynamic capabilities 

can modify. Collis (1994) noted that compe-

tition on higher order capabilities could lead 

to infinite regress in which organizations 

develop even higher order capabilities when 

the current order is no longer able to lend 

competitive advantage. If dynamic capabilities are perceived as capabilities to 

learn capabilities, the development of even higher order capabilities would 

lead to capabilities of learning to learn and learning to learn how to learn ad 

infinitum. 

Developing higher order capabilities is not always necessary but rather tied 

to the development stage of the industry (Grant 1996). Therefore, developing 

higher order capabilities in an industry where competitors are incapable in the 

zero-level could be deemed unnecessary as capabilities are costly to develop 

and sufficient zero-level capabilities can grant competitive advantage. Howev-

er, as competition within an industry intensifies and capability development is 

intense, development of higher order capabilities can grant a competitive ad-

vantage as it enables generating new kind of isolating mechanisms that can 

alleviate the effects of competition such as the capability to capture opportuni-

ties faster and more efficiently than competitors (Bingham and Eisenhardt 

2011). 

The effect of operational capabilities can be associated with how well the or-

ganization functions in its day-to-day activities. This can be labeled as tech-

nical fitness (Helfat et al. 2007), which depicts how efficiently an organization 

is able to perform these activities. It enables assessing how efficiently the or-

ganization functions in its present context.  

The effects of dynamic capabilities can be associated with changing how the 

organization functions on a day-to-day basis.  This can be labeled evolutionary 

fitness (Helfat et al. 2007) and it refers to how well the company is able to alter 

its operations to better match the needs of the external environment. In doing 

so, the effects of dynamic capabilities can be associated with the ability to re-

configure as desired (Zahra, Sapienza and Davidsson 2006) improved effec-

tiveness that the capability can induce (Zollo and Winter 2002) and effects on 

the resource base (Helfat et al. 2007).  

 

2.1.3 Mechanisms related to organizational capabilities 

 

There are a number of studies that focus on the mechanisms related to organi-

zational capabilities, especially with regards to dynamic capabilities. Two sem-

inal studies on dynamic capabilities exclusively focus on unraveling mecha-

nisms. Makadok (2001) concentrated on comparing the rent creation mecha-

Capability stratification 
and new product devel-

opment capability 

New product development ca-
pability in this study is treated 
as a first-order capability as it 
alters the zero-order day-to-day 
operating capabilities. 
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nisms of the resource-based view and the dynamic capability view. Moreover, 

Zollo and Winter (2002) focused on unraveling the mechanisms through 

which dynamic capabilities are developed and refined. In addition to this, a 

number of studies related to dynamic capabilities touch upon the subject of 

mechanisms. Table 2 sketches out studies that outline or propose mechanisms, 

identify what kind of mechanisms are proposed, how they are described, how 

they could be categorized and how they were identified/proposed. 
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If we contrast these proposed mechanisms of dynamic capabilities with how 

mechanisms have been treated in extant literature (Hedström and Swedberg 

1998; Schelling 1998; Stinchcombe 1991), we see a number of convergence 

points. Firstly, they depict pieces of theory that explain the component pro-

cesses of a larger system as has been suggested by Stinchcombe (1991). Sec-

ondly, many of the proposed mechanisms depict specific actions of actors that 

connect an initial condition into an outcome (Hedström and Swedberg 1998). 

For instance, repeated practice as outlined by Eisenhardt and Martin (2000) 

denotes that repeatedly conducting an activity leads and actor to understand 

and learn from his own activities and therefore enhance the way in which the 

activities are undertaken. Thirdly, many of the mechanisms provide an inter-

pretation of a model that abstractly reproduces the phenomenon that is being 

explained (Schelling 1998). Therefore, variation mechanisms, as proposed by 

Zott (2003), abstractly reproduce the possibilities that a company has in de-

veloping new offerings.  

In general the existing mechanism oriented theorizing has largely focused on 

proposing component processes that dynamic capabilities can constitute of. 

However, these largely lack empirical grounding and analyses of the relations 

between the different mechanisms appear to be sparse. Therefore, empirical 

studies that would fully embrace a mechanisms perspective are largely still 

missing. 

The mechanisms related to dynamic capabilities can be split into two broad 

categories that are somewhat intertwined. The first category relates to deci-

sion-making. These mechanisms focus on how the organization is able to effec-

tively allocate resources to best possible use and to (further) develop capabili-

ties. Therefore, it includes mechanisms such as resource allocation and capa-

bility building that are aimed towards changing how the organization uses its 

resources. As Makadok (2001) noted, the goal of these mechanisms is to en-

hance the productivity of resources.  

The second category of mechanisms is related to knowledge, its creation and 

use. These studies focus largely on explaining how dynamic capabilities devel-

op and change over time through learning. These learning mechanisms have 

been proposed as the means through which dynamic capabilities are developed 

and changed (Zollo and Winter 2002). The mechanisms could be described as 

the feedback loop from the resource base modification mechanisms through 

which resource allocation and use is enhanced over time. 

Based on this short overview, we can point out that a uniform body of re-

search on the mechanisms of dynamic capabilities is still only just developing 

and that the extant research on mechanisms underlying capabilities focuses on 

a very high level of abstraction. While studies call for more research on the 

mechanisms of dynamic capabilities, they appear slow to emerge. Further-

more, we can also point out that many of the studies that discuss mechanisms 

are theoretical in nature and thus empirical grounding of the mechanisms of 

dynamic capabilities is still sparse. Building on this, it can be stated that in-

depth empirical analyses of the actualization of capabilities through mecha-
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nisms are rare. This is a definite gap in our understanding of the mechanisms 

of organizational capabilities that this study aims to address. 

 

2.2 New product development  

 

New product development (NPD for short), according to Product Development 

& Management Association, can be defined as “The overall process of strategy, 

organization, concept generation, product and marketing plan creation and 

evaluation, and commercialization of a new product” (PDMA 2004, p. 595). 

Thus, NPD encompasses the development of new products from initial idea 

into being commercialized products. NPD serves the organization by enabling 

it to renew its offering portfolio and to compete with its rivals. It answers to 

Schumpeter’s (1934/2004) call that the stimulus of economic development is 

the introduction of new products, processes or methods of working.  

We must first acknowledge the impact that new product development has on 

industry sectors, innovation networks and national economies. However, the 

focus of this review will be kept on the level of a single organization in order to 

serve the purpose of uncovering bases for the capability of an organization to 

development new products. Thus I focus on reviewing how new product devel-

opment has been studied as a phenomenon pertaining to a single organization, 

especially with regards to the new product development process. 

The need to develop new products rarely emerges ex nihilo but rather organ-

izations face stimuli that direct them to conduct such activities.  As Schroeder 

et al. (2000) note, these activities can be stimulated by internal or external 

shocks such as change in leadership or loss in market shares. This confronts 

people with a problem that sparks them to act (Van de Ven 1986). Therefore, 

new product development is largely aimed at solving emerging problems 

through the development of new offerings. 

Once innovation initiatives are undertaken, they are rarely unitary processes 

with a clear start and finish but rather ideas proliferate during development 

activities and enable creating new business areas (Van de Ven et al., 2000). 

This creates a challenge in managing the attention of the involved parties as 

new opportunities emerge during development and differing perceptions of 

the opportunity emerge (Van De Ven 1986). 

The development of new and innovative offerings is also linked to the exist-

ing organizational arrangements. New products are rarely simple additions or 

replcacements to existing offerings but rather they are enmeshed with the al-

ready existing offerings and coexist with them (Schroeder et al. 2000). Innova-

tion intiatives can also alter organization structures or require alterations as an 

antecedent for development (ibid.). Therefore, new product development ac-

tivities can have far-reaching effects on the organization as well.  

Largely stemming from the previous considerations, in approaching new 

product development as an activity I follow an approach labeled by Brown and 

Eisenhardt (1995) as disciplined problem solving. From this perspective NPD 
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is conceptualized as a series of autonomous problem solving activities by a 

project team combined with a discipline that management imposes on the de-

velopment. Thus, my focus is on the process of development and its actualiza-

tion, rather than assuming a rational plan approach (ibid.) that focuses on the 

quantities of antecedent conditions and assumes their perfect use during the 

NPD projects to reach outcomes. 

 

2.2.1 Levels and units of analysis 

 

New product development has been studied by using multiple units and levels 

of analysis. Drawing from extant literature (Calantone, Harmancioglu and 

Droge 2010; Evanschitzky, Eisend, Calantone and Jiang 2012; Garcia and Cal-

antone 2002), these studies can be broadly divided into four categories that 

are: 

 
1) New product development as business unit or program/portfolio 

2) New product development as a process 

3) New product development as projects 

4) New product development as actualization of NPD practices 

On an aggregate level, new product development can be conceptualized as a 

business unit and as a program or portfolio. Research focusing on new product 

development on the organizational level has uncovered antecedents to success-

ful new product development such as information processing (Moorman 1995) 

and how new product development can be affected through interaction and 

cooperation with other organizational functions such as marketing (Atuahene-

Gima and Evangelista 2000) or with third parties such as universities (Bishop, 

D'Este and Neely 2011). For instance, many studies that examine dynamic ca-

pabilities related to new product development embrace this kind of a perspec-

tive (e.g., Deeds, DeCarolis and Coombs 2000; Helfat 1997).  

On the program/portfolio level studies have focused on aspects such as how 

product portfolio development is managed (Cooper, Edgett and Kleinschmidt 

1999) to effectively allocate resources and develop products. This draws our 

attention to the notion that new product development rarely consists of a sin-

gle product or offering but rather families of related new products are devel-

oped (Schroeder et al., 2000). Therefore, there is a necessity to manage the 

relationships between interrelated products. Additionally, organizations also 

learn during and from the development activities that open up new avenues for 

product development as these activities are carried out (Schroeder et al., 2000; 

Van de Ven and Polley 1992). This necessitates the management of the oppor-

tunities that product development activities open up for the company. 

If we take a step closer to the actual NPD activities, the subsequent level of 

analysis focuses on the NPD process. NPD process defines the tasks and steps 

that characterize the means through which ideas are transformed into market-

able products (PDMA 2004). Thus, it includes the temporal sequence of events 
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that occur when people interact with each other to develop and implement a 

product (Van de Ven and Poole 2000). Delineating from this, the NPD process 

can constitute, for instance, from the following steps: 1) generation of ideas for 

new products, 2) preliminary design of the product, 3) detailed business analy-

sis of the product, 4) actual product development and 5) commercialization 

(Calantone and di Benedetto 1988). Success in the NPD process can be en-

hanced by, for instance, involving customers (Schreier, Fuchs and Dahl 2012) 

and people from different functional units into the NPD process (Olson, Walk-

er, Ruekert and Bonner 2001; Song, Neeley and Zhao 1996) or by enhancing 

how new products are evaluated (Ozer 1999). Therefore, succesful manage-

ment of the NPD process includes managing the part-whole relationships be-

tween NPD activities and different organizational actors (Van de Ven 1986) so 

that the whole could be more than the sum of its parts. 

There have also been a lot of studies that focus on NPD projects. An NPD 

project can be defined in as follows: 

 
“A unit of activity in the product development process that usually deals with 

creating and marketing one new product. A project involves a multidiscipli-

nary group of people, tightly or loosely organized, dedicated to the new prod-

uct assignment that created the project. A project is often part of a larger unit 

of work, a program, which delivers a stream of new products, one from each 

project.” (AMA dictionary) 

Therefore, a project deals with the development of a single product, involves a 

group of people assigned to the task and is usually tied to a larger program of 

new product development. On the project level, factors such as team stability 

(Slotegraaf and Atuahene-Gima 2011) have been suggested to influence NPD 

project performance. A single project embodies both the NPD process as a 

blueprint of action and a selected array of NPD practices through which the 

project is carried out from beginning to the end. On an aggregate level, a num-

ber of projects constitute the activities of the NPD department and the NPD 

program. 

On the micro-level of NPD, a number of studies have focused on the NPD 

practices. The Product Development Management Association (PDMA) has 

been tracking the best practices of new product development for a number of 

years (e.g., Barczak, Griffin and Kahn 2009; Griffin 1997). These include for 

instance cross-functional collaboration during the NPD project (Song, Mon-

toya-Weiss and Schmidt 1997). In the present study I wish to focus on the NPD 

practices that are repeatedly used in NPD projects. Thus, I draw from the no-

tion made by Eisenhardt and Martin (2000) that many dynamic capabilities 

have a strong grounding in their own respective field as, for instance, the way 

in which new product development affects an organization has been re-

searched extensively. 

Importance of these identified factors and units of analyses are associated to 

the outcomes they generate. These include monetary gains from NPD as well 

as project-level outcomes that enable future product development, augment 
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the intellectual capital of the company or describe the outcomes of the NPD 

process. The monetary outcomes include factors such as profitability and 

product advantage (Harmancioglu, Droge and Calantone 2009) and project-

level outcomes include factors such as the characteristics of the product (Ev-

anschitzky et al. 2012), patenting of the product or its components or the im-

pact that a product has on the technological trajectory of the company or the 

industry. For the purpose of the present study, my aim is to focus on project-

level outcomes that affect how new products are developed and how they affect 

future development projects and the organization. Therefore, the monetary 

impact that new product development can induce is left outside the scope of 

this study and the focus is on mechanisms that affect the introduction of prod-

ucts and the future NPD activities of the company. This stems from the reason 

that there are other capabilities that affect the financial performance of the 

organization besides the development of new products such as marketing ca-

pabilities related to pricing, selling and channel management (Vorhies and 

Morgan 2005). 

To draw this discussion to a close, in the present study my primary focus is 

on NPD projects as a unit of analysis and project-level outcomes such as prod-

uct launches, patents and effects on future development as the outcomes of 

development. By focusing on this, we can understand how NPD process is 

manifested and how different NPD activities are used in the projects to reach 

project-level outcomes. This should give us an understanding on what kind of 

activities contribute to new product development and how they affect the 

launch of new product and other possible outcomes. Understanding these fac-

tors enable me to also touch upon how the projects affect each other and what 

kind of a whole they create. 

 

2.2.2 New product development process 

 

There are multiple ways to depict the process through which new products are 

developed (Adler 1995; Adler, Mandelbaum, Nguyen and Schwerer 1995; Bar-

czak, Griffin and Kahn 2009; Calantone and Di Benedetto 1988; Maggitti, 

Smith and Katila 2013), many of which focus on specific industries such as 

pharmaceuticals (Bruni and Verona 2009; Pisano 1997), automobiles (Clark 

and Fujimoto 1989; 1991) or high technology industries (Iansiti 1998). Fur-

thermore, many of these models guide towards certain type of development 

such as the PDMA model (Barczak, Griffin and Kahn 2009) that highlights 

idea generation, screening and business analysis to develop products to exist-

ing markets in which these kinds of analyses can be readily made. These high-

light the notion that processes are not directly observed but rather they are 

conceptual inferences about the temporal patterns of observed events (Van de 

Ven and Poole 2000). 

Despite inherent differences in content and focus, what the aforementioned 

process models share in common are three phases, which are: 1) the ideation 

of a new product through which product concept and technology is initially 
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developed, 2) evaluation in which managers assess the product and decide 

whether to commercialize it and 3) outcomes that depict the changes induced 

by the project. Figure 1 provides an overview of these stages through which 

new products are developed. Next I will deconstruct each of these stages sepa-

rately. 

Figure 1: New product development process

 

Ideation refers to a stage in which the initial product concept and technology 

is developed. Therefore, this stage consists of concept development and prod-

uct planning through which product architectures are developed, information 

of market and technological possibilities is generated and model building and 

small scale testing is undertaken to understand how the product would func-

tion (Clark and Fujimoto 1991; Clark and Wheelwright 1993). Doing this can 

include both local and boundary spanning search (Rosenkopf and Nerkar 

2001) and incorporate both the creation of new knowledge and/or the applica-

tion of existing knowledge (Iansiti 1998). This stage enables an organization to 

identify alternative solutions to a problem and share these among the mem-

bers of the organization (Zott 2003). The goal of this stage is to develop the 

product concept/prototype into a form which can be evaluated by the man-

agement. 

Evaluation refers to a stage in which the management assesses the product 

and decides whether it will be commercialized. As evaluation requires ideas 

and concepts as its feeding stock, it logically follows ideation. As there can be 

many more opportunities than a single organization can grasp, evaluating the 

projects that can possibly be commercialized becomes crucial. In doing so, 

managers evaluate how to deploy resources to ends they perceive most effi-

cient (Mahoney 1995). In evaluating the feasibility of products, managers eval-

uate factors in the external environment such as customer needs and competi-

tion (Clark and Fujimoto 1991; Cooper and Kleinschmidt 1986; Teece 2007), 

whereas important factors in the internal environment include reviewing the 

product itself (Clark and Fujimoto 1991; Cooper and Kleinschmidt 1986) and 

its role in the product portfolio of the company (Barczak, Griffin and Kahn 
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2009). Repetitive evaluation activities emerge when they are undertaken mul-

tiple times and when they are confronted by market feedback (cf. Zollo and 

Winter 2002). The goal of effective evaluation is to select products for com-

mercialization that fit both the way in which the organization operates and the 

demand conditions of the market.  

Outcomes refer to a stage in which the product development project is 

drawn to a close and the developed product is incorporated into the daily ac-

tivities of the organization. As outcomes require a decision to commercialize a 

product, this stage logically follows evaluation. This stage can include, for in-

stance, process development to prepare for full-scale production (Adler 1995; 

Cooper and Kleinschmidt 1986; Pisano 1997), launching the product (di Bene-

detto 1999), patenting the product to protect proprietary assets (Belenzon and 

Patacconi 2013; Pisano 1997), learning from the development projects by up-

dating development principles (Clark and Wheelwright 1993) or by altering 

how certain day-to-day tasks are undertaken (Zollo and Winter 2002) as 

knowledge is codified and embedded into to the standard modes of operating. 

Therefore, the category of outcomes refers to the actual implementation of 

organizational change through the project as the previous stages refer to the 

ideation and evaluation of possibilities for change. Next I move into defining 

new product development capability. 

 

2.3 New product development capability 

 

Now that I have provided an introduction to organizational capabilities and 

new product development, it is timely to proceed into defining new product 

development capability, which is the focal concept of this study. This is done 

by first defining new product development capability, after which specific 

characteristics of the capability will be highlighted in addition to the stages 

through which the capability is perceived to manifest itself. 

 

2.3.1 Defining new product development capability 

 

There is a large body of research that focuses on the capabilities related to the 

introduction of new products, services, processes, and business models (Dan-

neels 2002; Galunic and Eisenhardt 2001; Lawson and Samson 2001; Salvato 

2009). A central concept in this discussion is innovation capability, which can 

be defined as the capability to transform ideas and knowledge into new prod-

ucts, processes and systems that benefit the organization (Lawson and Samson 

2001). This is often used and measured as analogous to firm innovativeness 

(Calantone, Cavusgil and Zhao 2002; Cavusgil, Calantone and Zhao 2003). 

Paralleling the innovation capability concept, some authors have used con-

cepts such as radical innovation capability (O’Connor and DeMartino 2006), 

new product development capability (Salvato 2009), transnational new prod-
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uct development capability (Subramaniam and Venkatraman 2001) and dy-

namic capability (Eisenhardt and Martin 2000; Teece, Pisano and Shuen 

1997) to denote the capability of organization to introduce new products, ser-

vices, processes or business models into markets.  

In this research I focus on new product development capability and by doing 

so draw attention to the development of new products instead of, for instance, 

services that the innovation capability includes. Therefore, I follow Salvato 

(2009) in focusing on the capability of an organization to develop new prod-

ucts. This restricts the study into focusing on new product development, as 

using the concept of innovation capability concept would include aspects such 

as introduction of new services I wish the leave beyond the scope of the cur-

rent inquiry. Specifically, I define new product development capability as the 

follows: 

 

New product development capability is constitutive of the organizational 

and strategic processes through which an organization develops and com-

mercializes new products. 

 

I conceptualize new product development capability as a form of dynamic ca-

pability, much like Lawson and Samson (2001) define innovation capability as 

a form of dynamic capability. Therefore, in further defining the concept I will 

draw extensively from the dynamic capability discourse.  

The capability constitutes of exercising 

recurring activities in different stages of 

new product development process. These 

can take the form of routines and/or simple 

rules. As these two can have overlap and as 

Bingham and Eisenhardt (2011) have noted 

that there is still debate whether heuristics 

are a subset of routines, an explication of 

the nature of different activities will be 

made in the empirical part when these re-

curring activities are examined.  

The new product development staff is capable of conducting multiple differ-

ent activities in different development projects at any given time. Stemming 

from this, how the capability is utilized depicts what the managers perceive as 

the most efficient use of the available human resources (Teece 1980; 1982) 

who conduct such activities. Therefore, examination of these activities on the 

organization level lends us an understanding of how the organization utilizes 

the capability for new product development. 

The impetus of new product development capability is to enable a company 

to develop and commercialize new products. The capability can create, extend 

and modify the operational capabilities of the organization such as production 

and marketing by providing them with new offerings to produce and market. 

This follows the notion of Winter (2003) in defining the function of dynamic 

capabilities as affecting the operational capabilities of the organization. 

Recurring activities 

When explicating activities, I use 
the term activity and recurring 
activity interchangeably to de-
note a category to which routines 
and simple rules belong to.  

A closer explication of the nature 
of the recurring activities is made 
when the activities are described 
in detail in chapter six. 
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Utilizing the capability can enable achieving multiple different ends, espe-

cially as it can drive an organization towards becoming a multiproduct firm. 

Utilizing the capability can enable a company to expand beyond its current 

market to seek faster growth (Teece 1982) or to lower the risk related to a nar-

row product portfolio. These outcomes can be achieved by utilizing the 

knowledge base of the company towards new ends as has been suggested by 

Teece (1980; 1982). This can relate to both using existing knowledge of prod-

ucts or knowledge of how to develop products to new ends. What can drive 

organizations towards these ends is the profit-seeking nature of managers 

(Augier and Teece 2009). Therefore, exercising the capability enables the 

company to seek new profit opportunities through the development of new 

products.  

Locus of the NPD capability is organization at large and resulting from this 

the organization is able to develop and commercialize new products. There-

fore, the capability lies upstream from the end products that are developed 

(Teece 1982). The capability is actualized by operationalizing NPD process and 

the associated NPD activities in NPD projects. Building on this, NPD capability 

is possessed by organization and actualized through the NPD process that 

manifests in NPD projects where different NPD activities are performed. In 

doing so, I follow the disciplined problem solving approach to new product 

development outlined by Brown and Eisenhardt (1995). What the capability 

enables is the generation of project level outcomes such as product launches 

and patents that can also have an impact on the future product development 

activities of the organization. Figure 2 illustrates these relationships. 

 

 

 
Figure 2: NPD capability and its operation 
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The definition has a number of facets that I wish to discuss here. Firstly, the 

definition does not explicitly define whether the products are meant to match 

current market needs or create change in customer needs. This stems from the 

notion of Eisenhardt and Martin (2000) that dynamic capabilities can match 

or even create market change. Thus, I perceive that operationalizing the new 

product development capability can yield both radical and incremental prod-

ucts. 

Secondly, for a company to possess new product development capability, it 

has to be able to successfully exercise the capability i.e. develop and introduce 

new products to the market. This stems from the notion that capabilities are 

expensive to develop (Zollo and Winter 2002) and therefore they have to be 

successfully exercised in order to be meaningful.  

Thirdly, I associate the effect of exercising new product development capa-

bility into project-level outcomes such as the introduction of new products. 

Therefore, I focus on the effects that the capability can generate. In doing so, I 

primarily focus on whether the capability enables reconfiguration as desired 

(Zahra, Sapienza and Davidsson 2006) which in this study is associated with 

the capability to successfully launch new products and whether the capability 

enables other effects that could enhance future new product development and 

therefore induce improved effectiveness (Zollo and Winter 2002) and/or gen-

erate effects on the resource base of the organization (Helfat et al. 2007). Ad-

ditionally I do not wish to sideline the effects that new product development 

can have on the organization itself as, for instance, Schroeder et al. (2000) has 

highlighted that new products have to be integrated into the organization and 

that the development of new offerings is often accompanied by the restructur-

ing of the organization. 

 

2.3.2 The process of exercising new product development capability 

 

Earlier ideation, evaluation and outcomes were presented as the phases 

through which new products can be developed and their effects could be as-

sessed. What they provide is a set of generic development process stages 

through which new products can be developed that aims to avoid context spec-

ificity that characterizes many of the new product development process mod-

els. In understanding new product development capability, these phases are 

taken to be the typical steps through which new products are developed. 

Therefore, they depict periods of coherent activity that serves some product 

development function (Van de Ven and Poole 2000). 

My intention is to use the aforementioned stages to break down the different 

phases of new product development that include the initial creation of a prod-

uct idea, evaluation stage in which the commercialization of the product is 

decided and outcomes of the project that depict the impact that the project had 

on the organization. To help in operationalizing these stages in the empirical 

part of this study, I next outline the purpose that each of the stages have and 

the kinds of activities that the stages can contain. 
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Ideation refers to the creation of a product idea, concept or a prototype. 

Within a single NPD project, ideation includes all the activities aimed at iden-

tifying alternative solutions to a problem. Therefore, this stage consists of con-

cept development and product planning 

that combines information of market and 

technological possibilities, creation of 

product architecture, model building and 

small scale testing to understand how the 

product would function (Clark and Fu-

jimoto 1991; Clark and Wheelwright 1993). 

Ideation focuses on creating a plethora of 

possible options that can be later on sub-

jected to evaluation. As the generation of 

new ideas increases, the organization develops activities through which it 

searches for new solutions and opportunities. The activities develop through 

trial and error, where some activities prove to be effective means of attaining 

desired outcomes and therefore become recurring. 

Variation between NPD projects depends on the kind of development that 

the organization aims to accomplish and on the kind of initial conditions from 

which NPD projects are initiated. This inter-project variation enables the or-

ganization to refine how it develops new products (Salvato 2009) and how the 

ideation activities emerge. Therefore, inter-project variation can enhance idea-

tion activities on the level of single NPD project. 

Evaluation refers to the evaluation of the potential of product ideas in part 

by the management and it can be taken to refer to the actions of the manage-

ment related to decision-making to commercialize a specific product idea. In 

doing so, the management approximates 

the selection criteria of the customers and 

evaluates the new product idea/concept 

itself. Based on these criteria the previously 

created ideas are either discarded or select-

ed for further development and commer-

cialization. As the launch of a new product 

is largely about fitting the product into the 

market, evaluation can include evaluation 

of the market potential, evaluation of the 

product, or evaluation of risk associated 

with finalizing and launching a new product. 

Recurring evaluation activities emerge as the amount of ideas increase, lead-

ing to the development of standard procedures for evaluating ideas and learn-

ing from market feedback that the selected ideas generate. Failure to develop 

efficient evaluation activities can lead into unprofitable investments and 

suboptimal resource allocation and therefore undermine the whole new prod-

uct development. 

Operationalization 

I use ideation to distinguish the 
initial stage in NPD in which the 
organization searches for new 
possible solutions by utilizing 
ideation activities. In this stage 
different NPD activities are con-
ducted and combined to search 
for new possible alternatives.  

Operationalization 

I use evaluation to distinguish a 
stage where management evalu-
ates the outcomes of ideation 
through different evaluation 
activities. In this stage different 
evaluation activities are con-
ducted and combined to select 
appropriate ideas for further 
development and commerciali-
zation. 
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Outcomes refer to a stage in which the 

development project is drawn to a close 

and the developed product is incorporated 

into the daily activities of the organization. 

In the context of new product develop-

ment, outcomes includes all the actions 

that sediment a selected product into the 

organization’s way of operating. This in-

cludes, for instance, the launch of a new 

product that affects operating routines re-

lated to production and/or investment into 

new production equipment to start mass-

producing a selected product. 

 

2.3.3 The role of knowledge in new product development capability 

Knowledge as a dimension of new product development capability relates to 

firms’ ability to create, accrue and use knowledge (Lawson and Samson 2001). 

This has been researched in the field of strategic management under the aus-

pices of absorptive capacity concept (Cohen and Levinthal 1990; Zahra and 

George 2002), technology integration (Iansiti 1998), search behavior (Nelson 

and Winter 1982) and through market orientation concept in the field of mar-

keting (e.g. Hurley and Hult 1998; Slater and Narver 1995).  

Knowledge can be understood as an asset of an organization that is tied to 

the human capital, which is not fully specialized and therefore can be directed 

towards multiple different ends (Teece 1980; 1982). Therefore, previous 

knowledge of the methods to develop products or directly product related 

knowledge could be utilized in the development of new products.  

With regards to new product development, knowledge relates to the search 

of new solutions to existing or emerging problems (Nelson and Winter 1982). 

Knowledge constitutes the content of new product development, as it focuses 

on the means through which new product ideas and concepts are created. 

Search can be either local or boundary spanning in nature and relates to 

whether the search activity is conducted in the existing technology domain of 

the company or whether it spans beyond it (Rosenkopf and Nerkar 2001). 

Local search refers to the search for solutions to problems in the vicinity of 

current expertise or knowledge (Stuart and Podolny 1996). By engaging in lo-

cal search, the organizational unit becomes more proficient in its current tech-

nological domain and is capable of creating incremental innovations (Rosen-

kopf and Nerkar 2001). While this activity enables the unit to deepen its 

knowledge in its current knowledge domain and make use of complementary 

assets (Helfat 1997), it can also turn into core rigidity as it may inhibit new 

types of innovations (Leonard-Barton 1992). However, focus only on the 

search for new opportunities can hinder the organizations’ exploitation of ex-

isting opportunities and performance in the short run (March 1991). 

Operationalization 

I use outcomes to distinguish a 
stage where changes induced by 
the new product are actualized in 
the organization. In this stage 
different activities are used to, 
for instance, incorporate the 
offering into the offering portfo-
lio of the company, patenting the 
product or its components, or 
steer future product develop-
ment based on the new product. 
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Boundary spanning search can be described as being a search activity that 

extends beyond the immediate technological domain of the organizational unit 

and can be actualized for instance through cooperation with third parties or 

other units of the organization (Rosenkopf and Nerkar 2001). Discussion on 

absorptive capacity pertains largely to this domain, as it focuses on acquisition, 

assimilation, transformation and exploitation of external knowledge (Zahra 

and George 2002). Spanning the knowledge boundaries of an organizational 

unit enables it to widen the options that it can choose from and invest in. 

However, it may simultaneously dilute the strategic consistency of the unit as 

it is pulled in different directions. This may also result in over-investments 

into the search of new possibilities. 

Knowledge also related to the means through which technological knowledge 

is integrated into specific product development projects (Iansiti 1998). Specifi-

cally, Iansiti (1998) highlights that effective technology integration consists of 

knowledge generation, knowledge retention and knowledge application. These 

together depict how new and existing knowledge are combined in specific new 

product development projects.  

New product development embodies the search activities into new offerings 

through different means. Technological and R&D knowledge have been identi-

fied as important forms of knowledge through which new products can be de-

veloped (e.g. Rosenkopf and Nerkar 2001; Stuart and Podolny 1996). Howev-

er, the accumulation and use of customer knowledge has also been stressed as 

being important (Aspara et al. 2011; Atuahene-Gima 2005). Thus, while tech-

nological development opens up possibilities for the creation of new products, 

linking these to customer needs enables the firm to reap the benefits of tech-

nological knowledge. This linking of technological and customer knowledge 

can occur in various degrees in different development projects (Danneels 

2002). 

Some studies in the capability discussion have also focused on uncovering 

knowledge related mechanisms in new product development. For instance, 

Danneels (2002) conceptualized new product development as a mechanism 

for integrating technological and customer competences. In the same vein, 

Zott (2003) highlighted that variation is an activity in which the firm searches 

for new solutions through imitation and experimentation. Thus, in the mecha-

nism related capability discussion, the role of knowledge in the creation and 

embodiment of ideas into new products has been acknowledged. 

The knowledge dimension of new product development capability relates 

largely to the ideation stage. Through the creation of new knowledge an organ-

ization generates ideas that can be embodied in new products and be subse-

quently subjected to evaluation and the creation of outcomes. This does not 

mean that knowledge does not have any role in evaluation and outcomes as 

substantial amount of new product development relies on previous knowledge 

(Rosenkopf and Nerkar 2001) and therefore relies on previous product devel-

opment outcomes. However, knowledge does not singularly explain the new 

product development capability as decision-making has a definite role as well. 

This is where I will turn to next. 
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2.3.4 The role of decision-making in new product development capability 

 

Decision-making relates to managers’ decisions to allocate the scarce re-

sources of the organization to certain new product development projects, while 

leaving other projects without necessary development resources. Resource 

allocation relates to the managers’ decisions to deploy resources to ends that 

they perceive most efficient (Mahoney 1995). Therefore, managers are inher-

ently profit-seeking (Augier and Teece 2009) in the way in which they ap-

proach the development of new products. This profit-seeking motive can direct 

how the company utilizes its knowledge of making new products towards ends 

that are perceived to be most efficient (Teece 1982). 

While the previously discussed knowledge dimension of new product devel-

opment capability relates to the creation of alternatives, decision-making re-

lates to the choices the company makes in starting to search for alternatives 

and taking advantage of them. Therefore, decision-making creates the frame-

work in which search for new opportunities is made. This starts from the ini-

tial decision to initiate product development (or to even focus on developing 

new products), leading to the evaluation of an individual project or the project 

portfolio as a whole and ultimately to the decision to launch a product and to 

assign productive resources for making the offering. 

If we perceive knowledge as the content and means of new product develop-

ment (the creation of new alternatives and solutions), decision-making forms 

the structure of the NPD process by imposing goals and boundaries for the 

projects. Within these boundaries the search for new alternatives is made with 

the allocated resources. Therefore, it directs the search activities to optimize 

the use of available resources. Without efficient decision-making procedures 

the search for new alternatives might not even crystalize into an offering but 

rather remain an elusive search for even more options and possible solutions. 

While decision-making in new product development might sound like ra-

tional decision-making from the outset, they may still contain not-fully-

rational behavior that is largely masked from the decision-makers by the un-

predictability of new product development (Nelson and Winter 1982) and by 

that notion that success of the development activities can be judged only after 

the project has ended (Van de Ven 1986). To counter this, Teece (2007) sug-

gested that in order to avoid bias and delusion different decision-making pro-

cedures could be established and that managers should be aware of how they 

orchestrate assets. 

Decision-making also highlights control that the top management has over 

NPD projects. This enables the management to exert subtle control over NPD 

projects and direct the projects towards the creation of a distinct product con-

cept (Brown and Eisenhardt 1995) toward which the development team 

strives. 

These activities do not necessarily have to constitute large actions and as 

Teece (2007) suggests, a sequence of smaller decisions can enable the man-

agement to calibrate their decision-making by learning from failures. Deci-

sion-making can consist of multiple smaller activities such as step-by-step al-
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location of resources for developing new products through phases of evaluat-

ing products. 

Some studies in the capability discussion have focused on identifying mech-

anisms related to decision-making. For instance, Tripsas (1997) stressed the 

importance of resource allocation as a mechanism that defined how well a 

company is able to deploy resources to match customer needs. In allocating 

the scarce resources of the organization, Zott (2003) emphasized the im-

portance of selection and retention in evaluating and implementing the best 

possible alternatives. In addition to these aggregate level mechanisms, Verona 

and Ravasi (2003) stressed the importance of co-ordination as a mechanism to 

enhance product development activities. Thus, in the mechanism related ca-

pability discussion, decision-making has been acknowledged as a category of 

mechanisms. 

Decision-making relates to all stages of developing new products as manag-

ers exert subtle control over the development activities. However, it is most 

pertinent when managers evaluate the feasibility and commercial potential of 

products. Following this notion, evaluation in organizational context is per-

ceived to be a decision-making process where the outcomes of ideation are 

evaluated on the basis of their perceived suitability for the organization. Fur-

thermore, the generation of outcomes is largely a resource allocation decision, 

as it comprises of actualizing the selected change in the organization. There-

fore, decision-making creates a structure for new product development and 

enables the actualization of search activities. 

Now that a working definition for innovation capability has been provided 

and I have briefly explicated how the capability functions, I can proceed into 

outlining a theoretical framework for this study through which the capability 

can be studied. 
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3. Theoretical framework 

At this point I have reviewed literature related to organizational capabilities, 

new product development and outlined new product development capability 

as a form of dynamic capability. In this section my goal is to build a theoretical 

framework that integrates these perspectives and enables the study of the 

mechanisms that underlie new product development capability. 

New product development capability depicts the strategic and organizational 

processes through which new products are developed and commercialized. 

The activity of new product development centers on new product development 

projects i.e., the development of a single product. Therefore, building a theo-

retical framework concentrates on depicting how an organization is capable of 

conducting these projects. After understanding how the capability functions on 

the project level, we can draw broader implications on the functioning of the 

capability. 

Explaining how the capability functions through new product development 

projects necessitates understanding the recurring activities that animate the 

new product development projects. Recurring activities such as routines or the 

use of simple rules can be understood as the base-level components that con-

tribute to the use of a capability. They are utilized in multiple different pro-

jects, which enables us to differentiate them from ad hoc problem-solving 

(Winter 2003). Furthermore, they can be constitutive of both organizational 

and managerial activities. As outlined earlier, these recurring activities rarely 

function alone but in conjunction with other activities. Therefore, these repre-

sent the activities that contribute to the exercise of a capability. 

Mechanisms can be situated between the recurring activities and the capabil-

ity itself. They depict specific actions of actors that connect initial conditions to 

outcomes (Hedström and Swedberg 1998). In this study mechanisms are used 

to depict how recurring activities are combined together to reach certain out-

comes. The mechanisms in themselves depict the component processes of the 

larger system, as has been suggested by Stinchcombe (1991). Mechanisms, 

therefore, depict the component processes of the new product development 

process that together give rise to the capability. 

These considerations lead us to understand the relations between the main 

concepts in the following way. Recurring activities are base-level constitutive 

elements of the new product development capability. When the recurring ac-

tivities are combined together to reach a certain outcomes in a specific stage of 

new product development process, they can be understood to constitute mech-
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anisms. Mechanisms therefore explain the component processes of how the 

capability functions. The mechanisms together enable explaining the capabil-

ity as each of the mechanisms provide a depiction of a component process of 

utilizing the capability. How the mechanisms function together enables us to 

understand how the capability is actualized on the level of new product devel-

opment project and also on the level of the organization. 

To understand what kind of mechanisms underlie the capability to develop 

new products, we have to deconstruct the process through which new products 

are developed. In doing so, I utilize the three stages presented earlier to depict 

typical stages of new product development. These stages were ideation, evalua-

tion and outcomes. Each of these stages relate to a specific kind of problem 

solving activity and follows the discipline problem solving approach of Brown 

and Eisenhardt (1998). Subsequently, I associate the mechanisms related to 

the search for new product ideas and solutions to ideation, the mechanisms 

related to the evaluation and the selection of ideas for evaluation and the 

mechanisms that depict how the selected variants diffuse into the organization 

to outcomes. These together cover the process of developing a single product 

from idea into a ready product. 

Understanding the mechanisms of each of the stages can enable us to under-

stand how the new product development capability functions to enable a com-

pany to develop and commercialize new products. Therefore, understanding 

the mechanisms should enable us to abstractly reproduce the phenomenon 

that is being explained (Schelling 1998) i.e., how the new product development 

capability functions through the associated mechanisms in new product devel-

opment projects. 

Based on this discussion, I now outline a research framework that is present-

ed in figure 3. In the framework recurring NPD activities are treated as the 

base-level recurring activities of new product development. When these activi-

ties are combined together to reach certain outcomes in specific stage of new 

product development, they are treated as mechanisms. These mechanisms 

together constitute new product development projects. Understanding how the 

mechanisms combine together enables us to understand how the new product 

development capability is actualized through the associated mechanisms on 

the project level. 
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Figure 3: Theoretical framework 

 

On the base level of the framework are recurring NPD activities. When these 

activities are combined together to perform a new product development stage, 

they together formulate mechanisms. A single mechanism explains how a 

stage in new product development process is conducted from the initial condi-

tions into an outcome. Depending on the activities, there can be multiple dif-

ferent mechanisms pertinent to each of the stages, which depend on the way in 

which the recurring activities are combined together. The mechanisms can 

also be fungible, as Eisenhardt and Martin (2000) have suggested that a com-

ponent of a capability can be replaced by another component and it can still 

lead to the same outcome. 

For a new product development project to start there have to be some kind of 

initial conditions. These can be, for instance, a shock or a proliferation of exist-

ing idea or an existing project that sets a separate project into motion, as sug-

gested by Schroeder et al., (2000). After the project is set into motion, a com-

bination of ideation, evaluation and outcome mechanisms depict how the pro-

ject is carried from the beginning into an end. 

These mechanisms together can explain how the new product development 

capability functions on the new product development project level. Therefore, 

the new product development capability is perceived to be an abstract category 

that explains how an organization develops new products through NPD pro-

jects. Thus, it is through postulating and examining the mechanisms that I 

wish to understand how the capability functions. This project-level under-

standing can thereafter be used to understand how the projects affect each 

other and the product development activities overall. Ultimately this provides 

grounds to understand how the projects and their interaction change the or-

ganization. 
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In operationalizing this framework, product development projects are the 

primary unit of analysis. Within the projects, different recurring NPD activities 

are conducted. By understanding how the activities function together in a pro-

ject during the ideation, evaluation and outcome stages, it is possible to postu-

late mechanisms that depict different stages of the development project. This 

enables us to understand the NPD projects through the mechanisms that they 

contain. By understanding the projects, it is also possible to examine how the 

projects together change the organization and its new product development 

activities. 

This gives us an ample starting point for empirically studying mechanisms 

related to the new product development capability. However, before proceed-

ing into the empirical part of this study, I will outline the procedure through 

which the theoretical framework will be operationalized in the empirical part. 
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4. Methodology 

The foregoing discussion has laid out a theoretical basis for understanding new 

product development capability. The next step is to explicate a methodology 

that enables operationalizing the study. This is preceded by a discussion on the 

epistemological and ontological assumptions of this study. This is then fol-

lowed by a discussion on the methodological choices. The final part then de-

picts how these methodological tools are employed in the empirical field study. 

Broadly this research follows a historical approach. However, history is mere-

ly a direction and therefore my intention is to further explicate how historical 

approach will be used in this study. However, historical approach directs the 

researcher towards historical narrative as a starting point for describing how 

events have occurred. Therefore, my first goal is to outline how historical nar-

ratives are written and what they usually consist of.  

When moving beyond a narrative account of historical events, more formal-

ized methods will be used. These will enable me to get closer to postulating 

mechanisms that function in new product development projects. This will be 

done by using three methods of analysis. First, the initial historical narrative 

will be formalized using event structure analysis (ESA) that enables the sys-

tematic analysis of the historical narrative (Heise 1989). This will enable me to 

explicate the main events and their relations that can be compared. Subse-

quently, the NPD projects, which are the primary unit of analysis, will be sepa-

rately analyzed by using case study (e.g. Eisenhardt 1989; Yin 2003) and pro-

cess research methods (Langley 1999; Pentland 1999) to disseminate projects 

into phases and to uncover recurring activities. Next, I outline qualitative com-

parative analysis (Ragin 1989) as a method for understanding how different 

activities are combined with each other during NPD projects. Finally, I provide 

a description of the procedure through which I operationalized the use of the 

approach and the analysis methods. 

At the beginning of the methodology section, it is necessary to also discuss 

the generalizability of the findings that the chosen approach can yield. What 

this kind of a case-oriented comparative study enables is limited historical gen-

eralization (Ragin 1989) and analytical generalization (Yin 2003). Limited his-

torical generalization refers to a modest generalization of the historical origins 

and outcomes of a narrow phenomenon (Ragin 1989). Thus, with caution, the 

findings can be applied to other cases that share reasonable number of similar 

characteristics to the one under study (Berg-Schlosser et al. 2009).  
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With regards to the theoretical domain, the methodology provides possibili-

ties for analytical generalization – generalization from empirical observation to 

theory (Yin 2003). From a critical realist perspective this enables the theoreti-

zation of deep structures behind the events (Danermark et al. 2002). There-

fore, the goal is the development and refinement of the concept of new product 

development capability through empirical investigation.

 

4.1 Underlying ontological and epistemological assumptions 

 

In approaching ontological and epistemological questions, this study draws 

primarily from critical realism. A central tenet of critical realism is that a world 

independent of our knowledge of it and of scientific inquiry exists (Bhaskar 

2008; Sayer 2010). Stemming from this, reality is understood as being strati-

fied. Following Bhaskar (2008), reality can be stratified into three domains: 

the real, the actual and the empirical. This enables us to explain how and in 

which domain causal powers, events and experiences take place (see Figure 4). 

 

 
Figure 4: Stratification of reality (adapted from Bhaskar 2008, p. 56) 

 

The stratification of reality implies the separation of what can be empirically 

investigated, what actually occurs and what really is behind the occurrences 

(the causal powers). The domain of the empirical is where observations can be 

made (Easton 2010). This is the stratification that scientific activity is confined 

to. As it does not directly correspond with what actually happens, scientific 

change is made intelligible and scientific progress becomes possible (Bhaskar 

2008).  The domain of the actual is where events are situated. These events are 

categorically different from experiences, as events can occur without any expe-

rience of them (Bhaskar 2008; Steinmetz 1998). The domain of the actual is 

the domain where causal powers coincide to generate actual events. However, 

events occur as a result of causal powers that operate in the domain of real 

(Easton 2010). The domain of real is where we can posit the existence of causal 

powers (Bhaskar 2008). This is the domain where real powers exist, as they are 

not the events that they generate and therefore they have to be treated sepa-

rately (ibid.). Therefore, the domain of real is understood as being the back-

drop through which reality unfolds. 

In order to make science possible, the independent existence of the social ob-

jects and the pre-interpreted reality can be claimed to be science independent, 
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as it does not suppose the existence of science (e.g. Bhaskar 1998; Mäki 2012). 

Therefore, it is possible to treat social objects as distinct from scientific ones. 

This enables the separation of these two types of objects and the treatment of 

social objects as science independent (existence without science to reveal 

them).  

However, there are ontological limitations to treating social and natural sci-

ences as equal. These relate closely to the objects of inquiry, which in natural 

sciences are the causal powers of natural objects and in social sciences the 

structures of society and of social objects (Fleetwood 2004; Bhaskar 1998). 

These limits of naturalism according to Bhaskar (1998, p. 38) are: 

 
1) Social structures do not exist independently of the activities that 

they govern. 

2) Social structures do not exist independently of the agent’s percep-

tion of what the social structures in themselves are doing. 

3) Social structures may only be relatively enduring in their existence. 

These ontological limitations can be understood to govern the existence, pow-

ers and reproduction of social structures that possess powers. Therefore, social 

structures have to exist for a purpose (as stated in point one), which means 

that they have to have intentionality built in them. In order for such structures 

to govern activities, agents have to be (at least tacitly) aware of them and there-

fore abide to the powers imposed by them (as stated in point two). However, 

these structures only exist as long as the agents perceive them as governing 

their activities (as stated in point two). Finally, structures are reproduced and 

changed through the actions of the agents. Therefore, the role of an agent is 

both to produce structures as well as to change them. The actor is therefore not 

an automaton mindlessly reproducing the structures but an active agent. The 

aforementioned result in the third point. 

The objects of knowledge that we try to understand are the powers of social 

objects that create phenomena (Bhaskar 2008). This differs from empiricism, 

which perceives the objects of knowledge 

as being the events and invariances. The 

central point of difference is therefore that 

critical realists focus on objects and their 

powers and not simply events and their 

relations as empiricists would. This differs 

also from transcendental idealism in the 

sense that the structures and mechanisms 

are perceived to be real and to function 

independently of our knowledge of them (Bhaskar 2008). Therefore, our ex-

planations of powers of objects can be compared and contrasted to seek corre-

spondence with what happened. 

To bridge the epistemic and ontic domains, critical realism utilizes the dis-

tinction between transitive and intransitive objects of knowledge (Bhaskar 

2008). This can be explained by relating the intransitive objects of knowledge 

Objects, structures and 
powers 

Objects are things or states of the 
world that are capable of creating 
some kind of outcomes. These 
outcomes are generated by the 
powers that rise from the struc-
tures of the objects. 
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to the reality of being or the ontological dimension and, on the other hand, 

relating our knowledge of the intransitive objects into the epistemic or transi-

tive dimension (Al-Amoudi and Willmott 2011; Bhaskar 2008). This distinc-

tion enables statements about being to be referred to as rising from the intran-

sitive objects of knowledge (Al-Amoudi and Willmott 2011). 

Intransitive objects possess causal powers that lead to outcomes (Bhaskar 

2008). In social sciences, these are perceived as being real due to the notion 

that that they are not constituted only in our actions but also as the structures 

that govern them. Thus we can have independent intransitive objects of 

knowledge in social sciences within the limits of naturalism identified earlier 

(Bhaskar 1998). 

Transitive objects of knowledge are the objects through which we make in-

transitive objects intelligible to us (Bhaskar 2008). These objects are intersub-

jective as their meaning is established in relation to other people in society 

(Sayer 2010). Furthermore, these objects of knowledge are ascribed meanings 

in relation to real objects but also in relation to other concepts in the domain of 

language (ibid.). Therefore, in order for one to be a landlord, one has to have 

the material property and a tenant to occupy it (to use a classic example). The 

concept of landlord does therefore require the existence of a material arrange-

ment and the concept of tenant. Also, this meaning has to be shared by the par-

ticipants of such arrangement. 

To uphold the distinction between in-

transitive and transitive objects of 

knowledge, we have to avoid conflating 

terminology related to making with con-

ceptualizing (Fleetwood 2005). While 

making relates to creating or construct-

ing something, conceptualizing relates to 

the making sense of, interpreting or 

comprehending. Therefore, science does 

not make the world but conceptualizes it. 

This means that social phenomena are 

concept dependent, i.e. made sense of 

through our concepts but the concepts themselves do not create the phenome-

na (Sayer 2010).  

In terms of knowledge creation, critical realism posits two kinds of systems 

(open and closed). On one hand, closed systems are artificially closed systems 

established under experimental conditions where the goal is to isolate causal 

powers (Bhaskar 2008). This represents an attempt to conflate the empirical 

and the actual. On the other hand, open systems are systems of the actual that 

are not restrained by experimental conditions (Bhaskar 1998).  

Attaining a closed system in social sciences provides many challenges as liv-

ing objects also have internal structures and complexity that affect how they 

act and which inherently affects the external conditions (Bhaskar 2008). The 

controlling of internal and external states is further complicated when ele-

ments of organization are brought into the picture, because in order for them 

Making and  
conceptualizing 

When in this study I talk of capa-
bilities and mechanisms, I do not 
refer to them as being real but as 
conceptualizations. Therefore, 
capabilities and mechanisms are 
means through which I try to make 
sense of the new product develop-
ment of an organization rather 
than something being something 
concrete and real. 



Methodology 

47 

to enable a closed system we have to assume constant organizations or organi-

zation as a constituent of its components (organization as explained by the be-

havior of its components) (Bhaskar 2008). This is not possible when dealing 

with complex social systems. 

Now that we have explored the epistemological and ontological foundations 

of this study, we can move into depicting the central area of interest of this 

study – mechanisms. 

 

4.1.1 Mechanisms and their components 

 

Building on the previous discussion, mechanisms are the way through which I 

aim to understand the powers of objects, be they social or natural. Therefore, 

mechanism is an (transitive) explanation of how a power connects an initial 

state into an outcome. This kind of explanatory perspective to mechanisms is 

upheld by: 1) Stinchcombe (1991) who states that a mechanism is a piece of 

theory explaining a component process of a larger system, 2) Hedström and 

Swedberg (1998) who note that mechanisms describe specific actions of actors 

that connect initial conditions to outcomes, and 3) by Schelling (1998) who 

defines mechanism as an interpretation of a model that abstractly reproduces 

the phenomenon that is being explained.  

A mechanism can be conceptualized as a process, which means that it de-

scribes a movement from initial conditions to an outcome (Bunge 2004; 

Danermark et al. 2002; Steel 2004). Therefore, when building an explanation, 

there should be a clear beginning and an end for the functioning of the mecha-

nism. As described by Pajunen (2008), a mechanism should produce some-

thing. This being said, the functioning of a mechanism can be intervened by 

countervailing forces that nullify its effect. Thus, when two similar mechanisms 

produce different outcomes one has to search beyond the immediate mecha-

nism and look for intervening forces. 

Between the initial conditions and the outcome, three common components 

can be identified that animate the mechanism. These are: 1) entities, 2) activi-

ties and 3) structures. This broadly follows the approach advocated by Pajunen 

(2008) and numerous other authors who have used one or more of these com-

ponents to denote what a mechanism constitutes of (Danermark et al. 2002; 

Hedström and Swedberg 1998; Steel 2004).  

In this research I use the term entity to denote the actor that does the acting 

within an object (Pajunen 2008; Steel 2004). Similar definitions to this one are 

causal agents advocated by Bhaskar (1998) and actor used by Hedström and 

Swedberg (1998).  Entities are the basic building blocks of mechanisms and 

can be conceived as the actants within objects (Pajunen 2008) that act within 

structures to generate outcomes. In social sciences these elementary entities 

are individuals (Hedström and Swedberg 1998) or groups of individuals acting 

together. These entities individually or in groups make things happen within 

objects such as organizations.  
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Activities are the actions and procedures that entities conduct. In order to 

understand mechanisms, we have to understand the activities of the entities 

that ultimately constitute mechanisms. By uncovering the activities that link 

together different states or events, we are capable of postulating mechanisms 

(Hedström and Swedberg 1998). Thus, to understand how a mechanism could 

function, we have to understand how actions result into specific outcomes sole-

ly or in conjunction with each other. 

While entities are the basic building blocks of mechanisms, they act within 

structures that guide their action (Bhaskar 1998) and activities mediate this 

interrelationship. Structures do not exist an sich but rather they are produced 

and reproduced through action (Bhaskar 1998; Sayer 2010). Therefore, actions 

produce conditions for their reproduction that can be conceived as structures. 

This does not, however, mean that people are passive automata that keep on 

reproducing structures, but rather that through action they have the possibility 

to alter them (Sayer 2010). This augments the structuralist perspectives by 

giving power to the entities and their skills in acting (Sayer 2010). Therefore, it 

is the entities that do the acting, not the structures that direct them. Still what 

is noteworthy here is that the structures have to be perceived by the entities 

and they have to relate to the conducted activities. Structure can be understood 

by uncovering factors that drive the reproduction of activities of entities. 

Now that we have underlined the main components of a mechanism, we can 

move to a discussion of mechanisms within objects. While objects have powers, 

they do not automatically operate but rather they have to be triggered (Daner-

mark et al. 2002). Therefore, some kind of initial conditions are required from 

which the power starts to function from. A power also has to result into some 

kind of outcome. Between the initial conditions and the outcome lies the gist of 

the power which can be understood as a process that links together different 

states between the initial conditions and the outcome (Bunge 2004) that can be 

conceptualized to be internal or necessary relations. This process comes to life 

through the activities of entities that act within structures.  

As there can be multiple powers that operate simultaneously within an ob-

ject, the outcome of a power can be cancelled by a countervailing power 

(Danermark et al. 2002). Therefore, in the flux of the domain of actual, events 

are conjunctures of all the powers operating simultaneously in a system 

(Bhaskar 2008). This leads us to a notion that while we would not be able to 

observe the outcome of a power, it does not mean that the power does not ex-

ist. For example, while an organization would be able to open a new retail out-

let to extend its fleet of retail outlets (potentially a power for replication), man-

agement might decide not to do so and therefore counteract the activation of 

this casual power. A power can also operate without us knowing of their opera-

tion (Bhaskar 2008). For example, an organization can develop a new product 

but never commercialize it, which conceals the effect of the power. Thus, the 

recurrence of outcomes does not tell much about the power(s) themselves.  

Therefore, we can conclude that the existence of a power does not depend on 

the outcomes it generates, while the creation of outcomes is in the nature of a 

power. Now that a broad understanding 0f the nature of mechanisms has been 
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provided, we can proceed into depicting how to build mechanisms explana-

tions. 

 

4.2 Production of mechanism explanations 

 

Now that I have outlined the nature of mechanisms and the components of 

which mechanisms are constituted of, we can proceed to depicting how to pro-

duce explanations of them. Thus, we proceed towards the methodological pro-

cedure utilized in this study. In doing so, I broadly follow the suggestions of 

Bhaskar (2008) and Danermark et al. (2002) for building a mechanism expla-

nation. The aforementioned authors have distinguished altogether six steps for 

building a mechanism explanation. These are: 1) description, 2) analytical 

resolution, 3) abduction/ theoretical redescription, 4) retroduction, 5) compar-

ison between different theories and abstractions and 6) concretization and con-

textualization. This process enables the researcher to move from concrete to 

abstract and back into concrete in order to explain phenomena (Sayer 2010). 

The first stage of building an explanation is description (Danermark et al. 

2002). In this stage the events under study are described using ordinary lan-

guage (ibid.). Therefore, the processes are described as closely as possible to 

provide a rich and detailed description of the events that transpired. This lays 

the grounding for further analyses and builds an overall understanding of the 

phenomena under study. 

The second stage consists of analytical resolution of the events into their 

components (Bhaskar 2008).  This enables the researcher to dissolve the larger 

whole into specific dimensions that are then subjected to study. By doing so, 

we can focus on certain dimensions that are deemed important for building an 

explanation of the phenomena under study, which in this research are the enti-

ties and their activities within organization. 

The third stage consists of abduction/theoretical description (Danermark et 

al. 2002). This stage consists of redescribing the previously identified compo-

nents through theory. This enables the research to bring into bear the theoreti-

cal grounding for each of the identified components. For instance, in the pre-

sent study many of the new product development activities such as collabora-

tion with third parties had received attention in extant literature and therefore 

enabled good theoretical description of the component. 

The fourth stage consists of retroduction (Danermark et al. 2002). The goal 

of this stage is to define how the previously identified and redescribed factors 

generate the outcomes. Therefore, the stage concentrates on finding the central 

components that have generated the outcomes (Bhaskar 2008). Identification 

of these factors lets us postulate mechanisms and their central components. 

The fifth stage consists of comparison between different theories and abstrac-

tions (Danermark et al. 2002). This stage involves comparing how different 

theories are capable of explaining the postulated mechanisms. This leads to an 
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analysis of how the employed theories are capable of explaining the phenome-

na in question. 

Finally, the sixth stage consists of contextualization and concretization 

(Danermark et al. 2002). In this stage the identified mechanism are examined 

in concrete situations to define how they interact with other mechanisms and 

can explain actual phenomena. The goal of this stage is to interpret the mean-

ing of different mechanisms in their context and secondly to contribute to ex-

plaining concrete events and processes (Danermark et al. 2002). Thus, the 

stage gauges the applicability and implications of the mechanisms. 

To get and overview how this process is conducted in this study, table 3 de-

scribes this process and complements it with the analytical procedures that are 

used to accomplish each of the stages of the process. The first five steps are 

essential for the methodology of this study in how different analytical proce-

dures are employed in each of the stages. The sixth and last stage pertains to 

the contextualization of the postulated mechanisms to understand how they 

function to produce change in an organization and its new product develop-

ment. The table should give the reader an overview of how the research opera-

tionalizes different methods to desired ends. 
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Table 3: Implementation of the mechanism analysis 

 
 

Now that an overview of the methodological procedure has been provided, we 

can proceed into explicating how each of the steps is to be done. 
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4.3 An argument for historical approach 

 
“Here, on the contrary, we shall preserve the broadest interpretation of the 

word “history”. The word places no a priori prohibitions in the path of inquiry, 

which may turn at will towards either the individual or the social, towards 

momentary convulsions or the most lasting developments.” (Bloch 1953 p. 20, 

italics in original) 

 

Following the notion of Bloch, historical approach in this research is used as an 

umbrella term that directs the researcher’s attention to the past. As Witkowski 

and Jones (2006) also note, history refers more to a subject than a specific 

method. Therefore, historical approach in this research is used to guide the 

empirical research that focuses on past events. From this broad perspective of 

what history is, my aim is to explicate the way in which I intend to approach it. 

One could question the relevance of history for a contemporary scholar and 

ask what does looking into past help us in understanding the problems of the 

present? Hegel (1837/1997) provides an ample answer to this by noting that 

reflection of the past always belongs in the present, as it is only through the 

present that we try to understand the past. This echoes also of Bhaskar (2008) 

who separated the intransitive and transitive objects of knowledge and of Sayer 

(2010) who notes that we interpret past through the present. Therefore, while 

we may focus on past, our interpretation is always aligned to the present.  

There are multiple ways to approach history from the postmodern perspec-

tive of Hayden White (Iggers 1997) to the more realist approach of Edward 

Hallett Carr (1961). In this inquiry I broadly follow the realist approach of Carr 

(1961) who noted that everything that happens has a cause and that the job of a 

researcher is to find causes for the occurrences of the world that can then be 

used to explain other occurrences across time. While this may sound a grandi-

ose task, a historical inquiry is always a perspective to the events that have oc-

curred, as we can never fully know what has happened nor is it worthwhile to 

be written out. This does not make the student of the past inferior to the stu-

dents of the present, as we can never fully perceive an event (Bloch 1953; see 

also Bhaskar 2008). Focusing only on the events that serve the purpose of 

building an explanation provides a reasonable grounding, as what we write out 

can never fully represent what has happened. Still, the goal of a historian is to 

produce an accurate description of the phenomena on the basis of careful eval-

uation of all the relevant and available material (Golder 2000). 

From a critical realist perspective, history is the mean through which we try 

to understand the world. As Bhaskar (1998 p. 46) has noted, the development 

of theories must be explanatory and non-predictive (explaining past events). 

This suggestion to focus on history stems from the notion that contingent 

mechanisms are locked into place by the flux of the present, leading to the past. 

Therefore, in history we can find a partially closed system. To understand this, 

we can separate time into three states that are the past, the present and the 

future. Their interrelationship is well explained by Gaddis (2002): 
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“Their interrelation functions in a way that present transforms the future by 

locking in together continuities and contingencies that are fluid and decoupled 

on the side of future and locked in to each other in the past. This continuum 

functions much in the similar way as a zipper that constantly zips two parts to-

gether but can never unzip them.” (p. 30) 

Therefore, the past can provide us with a partially closed system, as the open 

system of future is interlocked into stable past through the present. This pro-

vides us with two main ramifications for social sciences. First, as the future is 

interlocked into the stable past with set 

relations, our knowledge of the past cannot 

be used to predict the future as there the 

relations still are just forming. Therefore, 

social science cannot be predictive of the 

future but only explanatory of the past. 

Secondly, the past is the only place where 

we can find stable intransitive objects of 

knowledge as the actions and structures of 

organizations have been locked in place by 

time. To continue from the critical realist 

standpoint, past provides us a context 

where actual relations between events are 

stable and where causes and mechanisms can be mapped. Historical approach, 

therefore, gives us a stable domain of actual as events are interlocked together 

by time. How well we can understand these events depends on how we experi-

ence the events or in this case how we try to construe the events through his-

torical field studies. 

Now after this brief argument for the use of history as an approach, I move to 

depict how the historical inquiry is constructed in this research. As a starting 

point I will next turn to historical narrative from which the empirical inquiry 

begins. 

 

4.4 Historical narrative as a starting point 

 

When the focus of a study is on the past, historical narratives can provide us 

accounts of past events, be they written or oral. This provides us with the first 

step in building a mechanisms explanation i.e., a description of the events that 

have taken place. Historical narratives are a mean of making sense of history 

by positing a beginning, middle and an end to the events (Gaddis 2002). Espe-

cially in an organizational context, narratives provide means through which 

sequences of events that connect causes to effects can be understood (Pentland 

1999). A narrative enables the researcher to make sense and construct mean-

ingful wholes of the events that have occurred. They also enable the researcher 

Partially closed past 

When keeping in mind that the 
past can provide us with a par-
tially closed system, I limited the 
empirical inquiry solely to ar-
chival material that provided me 
with the intransitive objects that 
I studied. The understanding 
that is generated from this mate-
rial is of course transitive and 
dependent the on the means 
through which the intransitive 
dimension is examined. 
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to uncover historical periods and their influences (Savitt 1980) on a broader 

scale. Furthermore, a narrative is also a common way of presenting findings in 

historical research (Witkowski and Jones 2006). The role of historical narra-

tive is therefore in a sense dualistic as it mediates between a chronicle that 

consists of the temporal ordering of events and interpretation of these events 

through a narrative that directs our attention to the events that are perceived 

as being central (Staloff 1995).  

While historical narratives usually move forward, their preparation moves 

backwards (Gaddis 2002). This stems from the notion that writing a historical 

narrative usually starts from an outcome and then traces its antecedents. This 

enables the building of meaningful explanations for occurrences and outcomes. 

Therefore, the goal of a historical narrative is to depict the processes through 

which a certain outcome occurred.  

The way in which historical narratives are written can differ substantially. In 

this study my intention is to produce a narration of events in a time sequence 

that can act as grounding for further analysis, especially event structure analy-

sis (Heise 1989). Therefore, I explicate the main events in the light of available 

evidence in the historical narrative section. 

When historical narratives are used as research data, understanding the tem-

poral sequencing of events as well as depicting the main events and their rela-

tion is essential.  Understanding historical events, processes and their relations 

enables the researcher to decide which events are central in building an expla-

nation and which can be seen as peripheral. This can guide the writing of a 

historical narrative and direct the researcher to focus on events that can be 

deemed central.  

In writing a historical narrative and further analyzing it, my aim is to try to 

find a midway solution between the construct oriented perspective purported 

by Eisenhardt (1989) and the narrative driven perspective of Dyer and Wilkins 

(1991). I doing so, I follow the suggestions of Pentland (1999) and formulate 

the narrative by focusing on focal actors (entities doing the acting), sequences 

of events (actions of entities and relations between the entities and actions) 

and narrative voice (providing a point-of-view to the narrative). Therefore, the 

narrative consists of the interplay of the aforementioned aspects. 

Finally, comparison is a central facet of historical research (Savitt 1980). 

Without comparison we are unable to see and understand differences. 

Groundwork for comparison can be done by organizing the data according to 

subject areas (Golder 2000), periodization of the historical narrative (Witkow-

ski and Jones 2006) or producing micro-level narratives of momentary events.  

This enables the researcher to zoom in on a certain instance (Gaddis 2002) and 

to understand similarities and differences between instances that can be sepa-

rated by time and space (Savitt 1980). The events can then formally analyzed to 

highlight what kind of events happened and how they contributed to certain 

outcomes. Therefore, my aim is to provide for a larger overarching narrative of 

the events and closer descriptions of NPD projects to enable comparison. 

Historical narrative can give us an overarching picture of what has happened 

on a large scale as well as on the level of momentary occurrences. However, 
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next I shall move to depict how these narratives can be formally analyzed to 

postulate mechanisms from them. 

4.5 Formalization of historical narratives through event structure 
analysis 

 

As already noted, a historical narrative can provide a chronological account of 

events that have occurred. While a narrative provides a chronological account 

of the events, it still does not directly provide us with an explanation. There-

fore, historical narratives have to be further analyzed by using a more formal 

method to connect events and instances to each other and to provide ground-

ing for mechanism explanations. This enables beginning to address the stage 

two of building an explanation, which focuses on analytical resolution of the 

events.  

In this study, I use event structure analysis (ESA) associated with the com-

puter program ETHNO to formally uncover relations between events and 

states (Corsano and Heise 1990; Heise 1989) and thus proceed towards postu-

lating mechanisms. The procedure has been previously used by Pajunen 

(2004) in uncovering mechanism related to organizational decline and turna-

round processes and by Griffin (1993) in depicting the causal process that led 

to a lynching in Alabama in the 1930s. In these studies the method has proved 

to be a valuable tool in depicting causal processes and the relations between 

events.  

In practice ESA forces the researcher to transform the historical narrative in-

to a series of events and then answer a series of yes/no questions in order to 

find out if any of the previous events are required for the occurrence of the pre-

sent event. ESA is very suitable for analyzing long and complex event sequenc-

es as it enables the researcher to systematically analyze the relations between 

events by using a computer assisted procedure. Overall, in this stage the histor-

ical narrative is dissolved into NPD projects and factors that influence them. 

Specifically, the analysis was done by using an online computer program 

ETHNO (http://www.indiana.edu/~socpsy/ ESA/home.html). To understand 

how the procedure functions, I will next provide a brief description of it. 

First, the researcher constructs a raw narrative of the events that have oc-

curred. The narrative is then disseminated into a series of chronological events. 

This chronology of events is the initial input into the ETHNO program with 

which it will be analyzed by the researcher. 

There are a number of central assumptions for using the ETHNO program 

that have been outlined by Heise and colleagues (Corsano and Heise 1990; 

Heise 1989) that I also wish to sketch out here. Firstly, the program assumes a 

production system approach, where actions are governed by simple if-then 

rules. Therefore, if certain conditions arise, then a production has to occur. 

Secondly, ETHNO assumes event-event relations, which means that events 

lead to subsequent events. Thirdly, the program assumes priming of events, 
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which means that an event remains latent until all of its preconditions have 

been fulfilled. After this the event activates. Fourthly, the program assumes 

depletion of event. This refers to the notion that an event has to end before it 

can lead to a new event (event depletes before the next event begins). There-

fore, a single event cannot perpetually generate new events. Finally, the pro-

gram assumes that event structures are acyclical without loops. Therefore, an 

event in a pair of events has to end before the next event can begin and the first 

event cannot be activated again before the latter event has ended. 

By using the ETHNO program, events are reshaped through a series of ques-

tions about the connection between the actions and events. Specifically, the 

questions that are asked take the form of ‘Does X require Y or a similar action?’ 

At this point one must note that it is not the program doing the analysis but the 

researcher from whom the program asks questions of the relations between 

events in a structured manner. Therefore, the main advantage of the program 

is the systematic questioning of the relations between events. It also forces the 

researcher to endeavor into counterfactual thinking (Durand and Vaara 2009; 

Gaddis 2002) as it forces the researcher to ask whether an event would have 

occurred without the occurrence of all the prerequisite events. 

The ETHNO program generates an illustration that connects events to each 

other based on the answers of the researcher. When this is arranged into a his-

torical sequence depicting different domains of action, we can see the re-

searchers interpretation of the connections between different events. Thus, the 

historical narrative is transformed into a form that depicts the relations be-

tween events. 

While it is possible to produce a general level coding scheme with the ETH-

NO program, the large number of new product development cases constrains 

this procedure. Therefore, in this research ETHNO is used for the following 

purposes: 

 
1) Disseminating the company history into its components 

2) Uncovering internal influences to NPD projects 

3) Uncovering external influences to NPD projects 

4) Identifying initial ideas/starting points for specific NPD projects 

5) Identifying outcomes/end states of NPD projects 

The activities related to ideation, evaluation and outcomes occur between these 

nodes of action. Uncovering these activities is done by conducting more in-

depth analyses of the events and influences that were present in each of the 

NPD projects. 
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4.6 Uncovering recurring activities in NPD projects 

 

While ETHNO provides an overarching picture of the events that have taken 

place and it can be used to pinpoint turning points in a NPD project, a closer 

analysis of the stages of NPD projects is necessary in order to uncover NPD 

activities and the underlying structures behind them. This enables proceeding 

in the second stage of building a mechanism explanation. Conducting this pro-

cedure is further emphasized by the notion that routines are many times codi-

fied in the documentation of the organization which are left outside the scope 

of the event structure analysis. For doing this I draw from both case study (e.g. 

Eisenhardt 1989; Stake 1995; Yin 2003) and process research methods (Lang-

ley 1999; Pentland 1999) to uncover routines in different stages of the NPD 

projects. 

Firstly, the three stages of ideation, evaluation and outcomes are taken as the 

typical patterns of events that explain the surface patterns of events (Pentland 

1999). This enables decomposing each NPD project in three smaller mini cases 

of ideation, evaluation and outcomes. The procedure follows the suggestion of 

Eisenhardt (1989) in forming mini cases out of larger cases that can then be 

then analyzed separately. 

Secondly, within each of the three categories I can then more closely pinpoint 

entities, activities and structures that bind the entities and activities together. 

This leads us to understand the components that may contribute to the func-

tioning of a mechanism. Identification of the main actors enables understand-

ing of when different entities participate in new product development as well 

as what is their role in the NPD project. By extending this analysis with the 

identification of activities, it is possible to understand how different entities 

contribute into new product development. Finally, rising from the nature of 

entities and their activities, I can uncover structures that govern new product 

development. By following this procedure for each of the projects, mini cases of 

ideation, evaluation and outcomes for each NPD project can be constructed. 

Thirdly, when each case has been analyzed separately, between-case analysis 

becomes possible (Eisenhardt & Graebner, 2007). Through this procedure it is 

possible uncover recurring and predictable patters of behavior in the firm vis-

à-vis structures. This is further supplemented by an analysis of the codification 

of activities in the internal documentation of the organization that can 

strengthen the argument for the existence of the specific activities in question. 

Therefore, this procedure gives us a roadmap of 1) the activities that the organ-

ization exercises in new product development and 2) which activities are used 

in specific projects. 

Understanding the specific activities gives grounds for theoretical redescrip-

tion of the activities made in step 3. Whilst this has been done, we can proceed 

into retroduction i.e. defining which components could create the outcome. 

The next subsection explains the procedure used for this analysis. 
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4.7 From recurring activities to mechanisms 

 

While case analyses can provide an understanding of the recurring activities, a 

closer examination of the activities and their role in the NPD projects will be 

made by using qualitative comparative analysis (referred to as QCA from here 

onwards) that enables comparison between cases (Ragin 1989). This is a pro-

cedure suggested by Pajunen (2005) for proposing mechanisms. Specifically, 

QCA offers a systematic tool that uses Boolean algebra to compare cases and to 

reveal similarities and differences (Pajunen 2005; Ragin 1989).  It is especially 

suitable for uncovering central conditions and their constellations that gener-

ate outcomes. Therefore, what the methodological procedure enables is finding 

what Bhaskar (2008) describes as uncovering central components that gener-

ate the outcomes. 

QCA as a toolkit of analytical methods consists of three distinct approaches: 

1) crisp-set QCA that uses dichotomous conditions, 2) multi-value QCA that 

uses multichotomous conditions and 3) fuzzy-set QCA that introduces partial 

membership to the dichotomous conditions. Of these methods, the present 

study uses crisp-set QCA that will be hereafter labeled only as QCA for the sake 

of clarity. Decision to use this variant of the method stems from the notion that 

certain activities are either present or absent in the projects and therefore a 

dichotomous approach is perceived to be suitable. 

QCA can be used for a number of purposes. Berg-Schlosser et al. (2009) iden-

tify five types of uses for QCA which are: 1) summarizing data, 2) checking data 

coherence, 3) testing hypotheses, 4) quick testing of different conjectures and 

5) developing new theoretical arguments. Of these five my goal is to use the 

method to develop new theoretical arguments (essentially to postulate mecha-

nisms) of new product development capability. Therefore, I combine the min-

imization procedure of QCA with case specific analysis to propose mechanisms. 

Together the entities, activities and structures form configurations that ena-

ble postulating mechanisms (Bhaskar 2008; Fleetwood 2004). A configuration 

is a cluster of factors which can consist of, for 

instance, social structures, positioned prac-

tices, relations or rules (Fleetwood 2004, p. 

48). To understand how these components 

give rise to mechanisms, we have to find cen-

tral components that have led the outcome to 

occur (Bhaskar 2008). QCA is used to con-

duct this analytical step. 

QCA enables the researcher to uncover 

similarities and differences between cases 

and to propose mechanisms that drive cer-

tain sets of cases. QCA treats the cases as 

constellations of factors, rather than examining each of the factors separately 

(Befani, Ledermann and Sager 2007). This gives credence to the constellations 

of factors and their combinative effects rather than direct effects of single con-

Configurations

To understand configurations, 
I abstracted categories of 
structures that govern recur-
ring activities of new product 
development and used qualita-
tive comparative analysis to 
find central components. This 
enabled me to postulate mech-
anisms and depict the inner 
workings of the mechanisms 
through the central compo-
nents. 
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ditions. This enables the concretization of a mechanism into a constellation of 

central components. 

A central underlying assumption of the method is that it relies on conjunc-

tural causation, which means that different constellations of factors may lead 

to the same result (Berg-Schlosser et al. 2009). This directs the researcher to 

seek and determine different causal paths that lead to a single outcome, rather 

than specifying a single path (Ragin 1989). Therefore, a central goal of the QCA 

procedure is to uncover which factors are central in a configuration and gener-

ate an outcome vis-à-vis a mechanism. 

QCA can deal with both small-N data sets where the breadth of data can 

range from two to 15 cases, as well as intermediate-N data sets with up to 100 

cases (Berg-Schlosser et al. 2009). The current study is a small-N study, as the 

number of studied NPD cases is 15. Therefore, the approach used in this study 

veers more towards using QCA in conjunction with case specific analyses to 

take advantage of the depth of the dataset. 

In QCA each of the conditions are coded as being either present/true or ab-

sent/false (Ragin 1989). Therefore, for each of the projects the presence and 

absence of activities is coded. In coding the data, zero indicates the absence of 

the condition and one indicates the presence of the condition. By so doing it is 

possible to construct a raw data matrix for the presence and absence of each of 

the conditions in each of the distinct cases. This raw data table is called truth 

table (Ragin 1989). In the data matrix each row represents a configuration of 

conditions (either present or absent) that are manifested in one or more cases. 

This represents the causal configuration of factors for each of the studied cases. 

When this table has been constructed, it is possible to apply Boolean logic to 

find configurations of central conditions (either present or absent) that are 

shared between the cases. 

From the outset each case consists of a number of possible factors that could 

be central to a mechanism. To overcome this challenge, QCA provides a meth-

od for minimizing the clusters of factors to the central factors that produce the 

outcome. This enables the researcher to eliminate irrelevant factors and to ap-

proximate the central conditions (Berg-Schlosser et al. 2009) that constitute 

the mechanisms.   

In order to understand the Boolean minimization, a number of main conven-

tions have to be outlined. In doing so, we start from the Boolean expressions. 

First, an uppercase letter represents the presence of a condition (1) in the truth 

table and a lowercase letter represents the absence of a condition (0) in the 

truth table (Ragin 1989). Logical OR is represented by an addition (+), logical 

AND is represented by a multiplication (*) and the connection between condi-

tions and outcome is signified by and arrow ( ) (Berg-Schlosser et al. 2009). 

For the purposes of this study, the multiplication operator will, however, not be 

used and therefore the absence of an addition between two causal factors im-

plies a logical AND. These logical operators enable the researcher to transform 

the truth table into Boolean expressions. 
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The basic Boolean minimization process is described by Ragin as follows:  

 
“If two Boolean expressions differ in only one causal condition yet produce the 

same outcome, then the causal condition that distinguishes the two expres-

sions can be considered irrelevant and can be removed to create a simpler, 

combined expression” (1989, p. 93).  

Let us now illustrate this with an example. For instance if we have the follow-

ing expressions:  

 

 

 

This expression can be read as follows:  

 
[the presence of A, combined with the presence of B and with the pres-

ence of C] OR [the presence of A, combined with the presence of B and 

with the absence of C] lead to the presence of outcome O 

From here we can conclude that condition C is superfluous and can be removed 

from the initial expressions. If we remove the condition C, we are left with a 

much shorter reduced expression that is able to explain both of these configu-

rations of conditions. These reduced expressions are called prime implicants 

(Berg-Schlosser et al. 2009). To find prime implicants from a truth table with a 

number of cases, the computer program Tosmana (Cronqvist 2011) will be 

used. It is capable of suggesting possible prime implicants from a truth table. 

This is used as a starting point after which manual minimization will be made 

to exert case specific knowledge into the minimization procedure.  

The next step in the procedure is to analyze whether the conditions or con-

figurations are necessary or sufficient for explaining the cases. Therefore, these 

analyses pertain to how the used conditions explain the cases. On one hand, 

Rihoux and Ragin (2009) define necessity in the following way: 

 
"a condition is necessary for an outcome if it is always present when the out-

come occurs. In other words, the outcome cannot occur in the absence of the 

condition.” (p. xix, italics in original) 

 

Therefore, necessity refers to a situation where a single configuration or a con-

dition alone is only capable of explaining a specific outcome. On the other 

hand, sufficiency according to Rihoux and Ragin (2009) can be defined as: 

 
“a condition is sufficient for an outcome if the outcome always occurs when the 

condition is present. However, the outcome could also result from other condi-

tions.” (p. xix, italics in original) 
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Therefore, sufficiency refers to a situation where a single configuration or a 

condition is capable of explaining an outcome, which is also attained by other 

conditions or configurations. In some instances, a single configuration or a 

condition is capable of being necessary and sufficient for explaining an out-

come. This means that only the fulfillment of a specific condition or configura-

tion leads to the outcome. 

While the Tosmana program is capable of extracting all possible prime impli-

cants from the truth table, it is the job of the researcher to define which prime 

implicants best describe the cases and how the number of prime implicants can 

be minimized by assigning cases under certain prime implicants. In the present 

study, my aim was to use as few prime implicants as possible and therefore use 

prime implicants that could explain the largest amount of cases.  Next I will 

move into depicting the actual research process and how the outlined methods 

were actually used. 

 

4.8 Research design 

 

Now that the general methodological background of this research has been 

explicated, it is timely to explain the practical procedures through which the 

empirical research was conducted. In doing so, my aim is to describe the re-

search context, levels and units of analysis, data sources and data collection, 

and the analytical procedure through which the findings were generated. 

 

4.8.1 Research context 

 

The empirical research was conducted on the new product development of a 

Finnish company called Vaisala, founded in 1936. Vaisala is a technology com-

pany focused on developing and producing meteorological devices such as au-

tomatic weather stations, weather balloons and weather radars. The company 

exports most of its products and it can be considered one of the first high tech-

nology companies in Finland. 

The current research focuses on a time period that spans from the year 1969 

to year 1981. During this time Vaisala expanded rapidly from being a company 

manufacturing radiosondes for weather balloons into producing automatic 

weather stations and other measurement devices. It is a very suitable context 

for studying new product development capability as the company expanded its 

operations largely through NPD. Furthermore, what makes the company and 

the chosen time period interesting from both theoretical and empirical per-

spective is that in the early stages of the 1970s they realized the need to span 

beyond their immediate market and successfully pursued this new direction 

throughout the decade. Therefore, the period under investigation enables the 

studying of how to successfully expand from a single product line company into 

a multi-product firm in just ten years. 
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Second main reason for choosing these specific years was that Vaisala altered 

its product development during the period to enhance their expansion. Before 

1969 new product development was organized as a departmental function with 

loose responsibilities. From 1969 until 1981 Vaisala reorganized their product 

development around a project organization with a specific team to manage 

these activities. After 1981 the project organization became superseded by de-

centralization of NPD into each product area. Also at this point focus of the 

company changed from expansion into developing products in the existing 

product areas. Therefore, the period provides grounds for studying how new 

product development and the associated capability changed to enable growth 

and expansion. 

 

4.8.2 Levels and units of analysis 

 

This research spans multiple levels and units of analysis. The whole period of 

inquiry can be thought of as a unit of analysis because during this period 

Vaisala expanded from radiosonde production into weather stations and other 

measurement instruments and therefore provides a case of organizational 

transformation. By examining the company throughout the whole period it is 

possible to analyze how the company made this expansion possible. 

While the focal interest of this study are the new product development pro-

jects, contextualizing them into the broader company evolution gives depth to 

the analysis. Thus, preceding project-level analysis it is essential to highlight 

major changes pertaining to the company’s operating context, its relations to 

third parties and understanding the role that NPD had during the period of 

inquiry. This enables the creation of a holistic picture of how the company 

evolved during the time of inquiry.  

New product development projects constitute the focal unit of analysis in this 

study. These projects are treated as distinct case entities that are subjected to 

within- and between case analyses (Eisenhardt 1989; Eisenhardt and Graebner 

2007). By doing so, I can distinguish what entities are involved in the NPD 

projects and what kind of activities they conduct in the projects. By under-

standing the entities and activities, I can uncover what kind of recurring NPD 

activities are employed in different kinds of projects. These activities can then 

be further analyzed with regards to their codification in the operating proce-

dures of the company, following the suggestion of Zollo and Winter  (2002). 

By using recurring activities as the base-level unit of analysis, I can rede-

scribe the cases (Bhaskar 1998; Danermark et al. 2002) through the activities 

employed in the projects. This enables the identification of recurring activities 

involved in each stage of each NPD projects. Through this I can use QCA to 

analyze and minimize the configurations of activities to extract central and 

peripheral elements of mechanisms. Therefore, I am capable of identifying 

minimized configurations of activities that constitute mechanisms in the idea-

tion, evaluation and outcome stages of new product development.  
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After postulating the mechanisms, they can be used to reconstruct whole 

NPD projects as configuration of mechanisms and they can also be used to ana-

lyze NPD activities (and product development capability) of the company 

throughout the whole period of inquiry. Therefore, the research process moves 

from macro-level to micro-level and back to the macro-level. 

 

4.8.3 Data collection 

 

The main source of data for this research is the archives of Vaisala located in 

Central Archives for Finnish Business Records in Mikkeli, Finland. The Vaisala 

archive consists of 127,73 shelf meters of archival material of the company. The 

bulk of the archival material spans from the inception of the company in the 

1936 to the 1990s. The archival materials cover a lot of technical aspects of 

products, as well as new product development and sales related documenta-

tion. See Figure 5 for two examples of the archival data used in this study. 

 

 
New product development annual report First page of a new product group meeting memo      
1971-1972, page 2/28  number 25, dated 13.2.1973 

Figure 5: Examples of research data 

 

The data set was collected in a number of stages. First, I collected historical 

studies related to Vaisala that yielded a number of books and book chapters 

related to the company, its products and relations with third parties such as 

Finnish Meteorological Institute. The goal of the first stage was to get an over-

all picture of the activities the company had done. Through this stage I was also 

able to broadly orient the archival work to the chosen period of time. 
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The first stage of archival data collection was made in April 2013 at the Cen-

tral Archives for Finnish Business Records. This stage constituted of collecting 

data to further approximate the period of inquiry and therefore focused on get-

ting a general picture of the activities of the company. Therefore, the collected 

data in this phase included for instance annual reports, board of director meet-

ing memos and annual reports of new product development. This was then 

analyzed to plan for the second period archival data collection. 

The second stage of archival data collection was made in August 2013 at the 

Central Archives for Finnish Business Records. In this stage closer documenta-

tion related to specific new product development projects were collected, as 

well as documentation related to organizational changes during the period. 

This enabled me to fill the gaps left in the first stage of data collection. 

In total 2939 pages of archival material was collected. This includes acquisi-

tion of books related to Vaisala and filming the archival material with a digital 

camera. Therefore, most of the research work was actually done by using digi-

tal copies of the original archival materials. Table 4 depicts the data sources, 

types, covered period and breadth of each data type in the final data set. 

 

Table 4: Data sources, types and breadth 

 
 

This dataset was considered sufficient for conducting the chosen analyses and 

therefore no further data collection was deemed necessary. It also enabled me 

to mitigate the challenge of working with a dataset that is expansive and can 

easily lead the researcher astray and immersion into the data rather than 

meaningful theorization generated from analyzing the data. 
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Throughout the process I tried to critically evaluate the evidence in light of 

the suggestions of Golder (2000), which are: 

 

 Interpretive criticism (capacity to determine the authors meanings) 

 Negative internal criticism (evaluation of the truthfulness of the evi-

dence) 

 Evaluation of the independence of the observations (corroboration 

from other sources) 

 

To address these criteria I did the following actions. Firstly, I read through the 

whole material to familiarize myself to the company so as to understand how 

the company functioned. This helped me in interpreting the data. Furthermore, 

the decision-making oriented documentation was very helpful, as it did not 

leave too much room for interpretation. Secondly, I evaluated the truthfulness 

of the documentation from either the nature of the document or the circulation 

of the document. For instance, the new product groups meeting memos were 

circulated only amongst the participants of the group and thus I deemed them 

to be truthful of the managers’ perceptions and decision. Also I perceived it not 

to be necessary to question the veracity of the annual reports (including annual 

reports of new product development) of the company. In this respect, the ma-

terial was deemed to truthfully represent what had happened. Finally, when 

possible, I evaluated the independence of the observation by tracing the action 

from multiple documents. Additionally, I considered whether interviews with 

managers of Vaisala could be made to enable better triangulation of data. This 

was not done because retrospective interviews can lead to hindsight bias in 

which people exaggerate the inevitability of events and to attribution bias 

which leads people to attribute outcomes to appealing but inappropriate causes 

(Huber and Power 1985). Therefore, I rather aspired to focus on situational 

accounts encapsulated in the internal reporting. These actions together were 

perceived to assure a degree of criticality towards the documentation. 

 

4.8.4 Data analysis 

 

The data analysis proceeded in successive stages in which I worked from the 

macro-level towards more micro-level aspects and then back into the macro-

level. The first step was to choose a period of company history on which my 

inquiry would focus on. The written historiographies by Janatuinen (1986) and 

Michelsen (2006) proved to be an invaluable help in this step as they gave an 

overall picture of what the company had done during its time of existence. The 

1970s and the beginning of 1980s appeared to offer a suitable period for study 

because during this time Vaisala rapidly expanded its size and introduced 

many of its central products during these years. In this stage I was also able to 

identify many of the company’s central new product development projects. 

The second step was to collect data regarding this period from the Central 

Archives for Finnish Business Records. I collected approximately 1500 pages of 
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archival material as the initial dataset. The material was first read through 

thoroughly to get an overview of events that had taken place. At this point the 

annual reports of the new product development department and new product 

group’s weekly meeting memos appeared to be the most consistent time series 

data available. By using these two data sources I coded one chronological se-

quences of new product development action by the new product development 

department and a second sequence of actions by the new product group.  

This yielded a total of 1468 discrete new product development actions and 

decisions, 669 for the new product development department and 799 for the 

new product group. These decisions and actions span all the new product de-

velopment projects that Vaisala undertook during the period of inquiry and 

they were used as a basis for further analyses. The decision to do the initial 

analysis in this manner was made because of the need to identify central NPD 

projects and complement the list of central projects identified in the first step 

so as to not leave out essential projects. 

The case selection ended up being a fairly straightforward process as the pe-

ripheral NPD projects received only scant reporting and documentation, 

whereas central NPD projects were extensively reported in both the annual 

reports of new product development department and the in the memos of the 

new product group. Also at the beginning of the 1980s the company’s internal 

documenting identified the most important projects that had been undertaken 

in the past ten years. Building on these considerations, the initial set of cases 

was selected. At this stage a total of 22 central new product development pro-

jects were identified. These projects were: 

 
1) ELSA 
2) Radiosonde RS 16 
3) Radiosonde RS 17 
4) RS restructuring (RS 18) 
5) RS 21 & 24 
6) CORA 
7) METOX switch 
8) New sonde batteries 
9) SODAR – acoustic radar 
10) RS 80 radiosonde (NASTA) 
11) HUMICAP 
12) Aviation radiophone CK 12 
13) Personal Dust Sampling Pump 
14) Electronic microscope 
15) FGGE 
16) Meteor Scatter 
17) Kemin Kasuuni 
18) HATTARA 
19) MIDAS 
20) THERMOCAP 
21) Holmström barometer 
22) Loran C 

After defining the initial set of new product development projects I simultane-

ously started writing individual case narratives and the wider company narra-

tive for the period. While examining the NPD projects and writing case narra-
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tives, a number of product development cases were excluded from further 

analysis, mostly due to insufficient data. Specifically, RS 16 & RS 17 projects 

proved to have insufficient data in order for them to be kept in the dataset of 

NPD cases. FGGE proved not to constitute new product development, as the 

project did not result in the introduction of a new product but rather the bun-

dling of existing offerings for a single client. Meteor Scatter project had excel-

lent data from the early stages of development but the development stalled 

until 1984 and proper data for outcomes could not be found. Similarly Loran C 

was a project in which initial development documentation was available but 

the later stages of development spanned beyond the time period of which 

proper time series data could be acquired. THERMOCAP project ended up be-

ing subsumed into the RS 80 radiosonde (NASTA) project and therefore it was 

excluded from the dataset as being a distinct case.  Lastly, the development of 

Holmström barometer could be traced to an extent but the initial conditions 

for starting product development could not be found and therefore it was ex-

cluded from further analyses. In the end there were 15 NPD projects of which 

proper narratives could be written out and which could be thoroughly ana-

lyzed. 

When structuring the historical narratives I followed two different approach-

es. In depicting the background and early years of the company I utilized a 

loosely chronological structure with scale shifting (use of small examples to 

depict large changes [Gaddis 2002]) to illustrate the broad changes in the 

company through examples. With regards to the narrative on the main period 

of inquiry I maintained a more chronological account that highlighted the main 

events. This enabled the use of event structure analysis (Heise 1989) in latter 

stages. This chronological approach was also used on the NPD project level to 

enable the analysis of sequences of events. 

At this point approximately 40 pages of raw company and NPD project narra-

tives had been written. The narratives were deemed to depict the main events, 

product development projects and activities. Thus, event structure analysis 

(Heise 1989) was conducted. This was the first step in doing analytical resolu-

tion i.e. the dissolution of the events into their components (Danermark et al. 

2002). 

Event structure analysis enabled me to situate the new product development 

projects into the wider company history and identify internal and external in-

fluences for each NPD project. Specifically, for each of the NPD projects I tried 

to identify three actions that would define a project on aggregate level in addi-

tion to explicating relations between projects. These three actions were: 

 
1) Initial source of idea(s) 

2) When the project was initiated in Vaisala 

3) Outcome of the project 

This step gave me a broad picture of how the NPD projects were related to each 

other, what factors influenced the inception of the project, and broadly what 

kind of outcome(s) the project ended up into. 



Methodology 

68 

Now that a broad picture of the NPD activities had been attained I returned 

to analyze and compare individual NPD cases. In this stage four distinct groups 

of actors were first identified, two of them company-internal and two external 

to the company. These were 1) Vaisala new product development department, 

2) Vaisala new product group, 3) Finnish research institutions such as Helsinki 

University of Technology (HUT) and 4) customers and institutional developers 

such as European Cooperation in Science and Technology (COST).  

After identifying the main actors, I formulated logs of all the actions that 

were undertaken in each of the NPD projects. These logs were disseminated 

into three categories depending on whether they pertained to ideation, evalua-

tion, or outcomes. These action logs were first compared with each other to 

identify recurrent patterns. These recurrent patterns were then examined 

across cases to distinguish the action that they all focused on. These recurrent 

actions were then conceptualized either as routines or simple rules and a 

broader description of the activities was given. This analysis was then supple-

mented by going through additional company-internal documentation to de-

termine whether certain routines were codified in the operating manuals of the 

company (following the suggestions of Zollo and Winter 2002). An especially 

valuable document at this point was a document that stated the goals, respon-

sibilities and purpose of the new product group. In conjunction with the new 

product development action log and the codified goals and responsibilities I 

was able to identify routines and simple rules that Vaisala NPD utilized. This 

was the second step in doing analytical resolution – the dissolution of the 

events into their components (Danermark et al. 2002). 

The identification of routines and simple rules in each of the stages was fol-

lowed by theoretical redescription (Danermark et al. 2002) in which I used 

extant theory to describe the possible components of mechanisms. Each of the 

identified routines and simple rules had received some form of attention from 

marketing, management or new product development literature and therefore 

I used extant literature to describe each of the activities from a theoretical per-

spective. This inclusion of extant research into deconstructing the activities 

was deemed essential, as Eisenhardt and Martin (2000) noted that many com-

ponents of capabilities have received attention in their own respective fields.  

By using this procedure I was able to define routines and simple rules for the 

ideation, evaluation and outcome stages. Therefore, at this point an array of 

new product development routines and simple rules was at my grasp. The next 

step was to subject the activities in each of the stages to QCA (Ragin 1989) to 

determine how the activities are combined, which activities had a central role, 

which ones a peripheral role and to ultimately define how the activities could 

constitute mechanisms. 

I first constructed truth tables for each of the ideation, evaluation and out-

come stages to depict the presence and absence of activities. Evaluation proved 

to be the most challenging one to code due to the absence and negative out-

comes generated by the activities. In coding evaluation, I coded the evaluation 

activities that resulted in a positive outcome as being 1 and negative evaluation 

or absence of the evaluation activities as being 0. This decision was made on 
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the basis that the focus of the study is to concentrate on how projects are se-

lected for commercialization to which positive evaluations contribute. Despite 

this, I recognize the possible weakness of this approach. 

At this point no contradictory configurations were found for any of the stages 

and I was able to proceed with the analyses. Next I subjected the configurations 

to minimization procedure of the Tosmana program (Cronqvist 2011). This 

enabled me to extract a number of prime implicants for each of the stages.  

It is not uncommon that the researcher faces situations where a case could be 

minimized into more than one configuration, which means that there are pos-

sible concurrent or competing explanations for a single configuration. In the 

instances where this occurred, I followed the suggestions of Rihoux and De 

Meur (2009) and resorted into qualitative analysis of the cases to determine 

the category to which a specific case belonged. This also enables the exclusion 

of prime implicants that are logically possible but not consistent with the case 

analyses. These generated formulas are taken to refer to the central elements of 

mechanisms pertinent to the projects under question. 

This procedure enabled me to extract a number of prime implicants for each 

of the ideation, evaluation and outcome stages. It enabled me to define which 

components created the specific outcomes, essentially representing retroduc-

tion (Danermark et al. 2002). Therefore, I postulated a mechanism for each of 

the minimized configurations based on the components present in the mini-

mized formula.  

After this, I provided theoretical grounding for each of the mechanism to 

compare between different theories and abstractions. This enabled me to eval-

uate how different theories were able to explain mechanism in each of the stag-

es, as suggested by Danermark et al. (2002). 

Finally, I contextualized and concretized the mechanisms by examining how 

they interact in their context and enable explaining phenomena (Danermark et 

al. 2002). This was done by using two methods. On the project level I formu-

lated mechanism paths by mapping how the mechanisms combine together to 

form successful NPD projects. This gave me an opportunity to unravel how and 

in what ways the new product development capability functions as combina-

tions of ideation, evaluation and outcome mechanisms. On company level I 

situated each of the mechanisms into a timeline to define whether certain 

mechanisms were pervasive to certain periods of time. This enabled me to ana-

lyze whether certain mechanism emerged or were not actualized in certain pe-

riods of time from which an understanding of the functioning of the new prod-

uct development capability could be generated. I also analyzed the role of dif-

ferent mechanisms in the emergence of new product lines and how changes in 

strategy and NPD organization affected the capability 

This concludes the methodology section. Next I move into presenting histori-

cal narrative of Vaisala, followed by narratives of the main NPD projects. This 

formulates the baseline for further analyses, as outlined earlier.   





71

5. Historical narrative 

The historical narrative of Vaisala depicted in this chapter is based on a num-

ber of sources. To write this I used archival documents gathered from the 

Vaisala archives located in the Central Archives for Finnish Business Records 

as the main source. This was supplemented with historiographies of the com-

pany (Janatuinen 1986; Michelsen 2006), book chapters related to the com-

pany and its relations to other institutions (Lyyra 2005; Ketonen 2005) and a 

short history of the company provided in their website (www.vaisala.com).  

The main narrative is organized in a chronological order, in which focus is 

given to the main events that affected the company. This is followed by more 

in-depth narratives of the main NPD projects and the events that took place in 

the projects. Finally, I provide narratives of the development and change of 

individual product lines. 

 

5.1 Background and early years of Vaisala 

 
“In the Articles of Association of his company, Vilho Väisälä defined its task: 

“To engage in the manufacture of scientific and technical devices as well as to 

financially support scientific research.” This section is still in force in the Arti-

cles of Association of Vaisala Oy.” (Janatuinen 1986, p. 22) 

 

Vilho Väisälä, a Professor of meteorology in the University of Helsinki, found-

ed Vaisala Company in 1936. The original goal of the company was to manu-

facture radiosondes to research institutions around the world. These devices 

were used in weather balloons to measure atmospherical parameters such as 

temperature, pressure and humidity in the lower and upper atmosphere. Fre-

quent use of weather balloons in multiple locations in turn made it possible to 

make weather forecasts. In a country dominated by the production of pulp and 

paper, we could say that Vaisala was one of the first Finnish high-tech compa-

nies to be established. 

Before the company was founded Vilho Väisälä had already sold his radio-

sondes to Sweden, Poland and Denmark (Michelsen 2006). However, the first 

actual sale for the company was made to MIT’s Guggenhem Aeronautical La-

boratory in 1936 (Janatuinen 1986, p. 24). This event marked the birth of the 
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company. Because of the small size of the national market, the company was 

essentially born global. As Finland did not have many other potential custom-

ers than the Finnish Meteorological Institute, most of its products went to ex-

port and expansion to foreign markets was perceived as the main method for 

growth.  

While the birth of the company was quite a feat, this success story came into 

a halt because of World War II. During this time, Vaisala supplied weather 

balloons to the Finnish military that used them to predict weather patters 

which was crucial for air defenses and artillery fire (Michelsen 2006). In 1944 

Vaisala established a contract with Elvometer Ab. in Sweden to license manu-

facturing in Sweden (http://www.vaisala.com/en/corporate/history/). This 

was done to keep up the supply to existing customers. Despite the disturbance 

created by the wartime, the company managed to stay intact through the war-

time period and keep most of its key employees. 

Second World War and the subsequent Cold War had an impact on the com-

pany on many fronts. After the war, radiosondes became an everyday instru-

ment and weather stations around the world made daily soundings in order to 

provide weather forecasts (Michelsen 2006, p. 77). While this sounds very rosy 

for Vaisala, the Cold War also closed many markets for the company as West-

ern Europe, the US and the Soviet Union were out of the company’s reach be-

cause of the strategic role of weather measurement.  

The war also had an impact on company strategy and its pursuit for globali-

zation. As it was feared that Cold War could jeopardize the future of the com-

pany, Vaisala actively sought to expand to international markets and expand 

their operations to new countries. Thus, internationalization and product de-

velopment were necessary due to contingencies that the technological and po-

litical context imposed on the company. Vaisala tackled these challenges both 

on the front of internationalization as well as new product development. 

Throughout its history, Vaisala had invested heavily on new product develop-

ment. Since the 1930s they continuously invested in average more than 10 per-

cent of their annual income into product development and R&D (Michelsen 

2006). 

In 1955 Vaisala changed its name to the present form and left out the um-

lauts from the Väisälä family name. This was done to make the company more 

accessible to international clients. Simultaneously the company started to es-

tablish international subsidiaries. In 1959 Vaisala established Vaisala S.A. in 

Johannesburg, South Africa, to manufacture the Vaisala measurement devices.  

In the same year Vaisala established Vaisala Sudamericana in Buenos Aires, 

Argentina. Through these expansions, Vaisala was the first Finnish company 

to establish production facilities in both the African and South American con-

tinents (Janatuinen 1986, p. 50). However, both of these countries had very 

little experience in making high-tech instruments, despite their long tradition 

in meteorology, and thus both of these facilities were fully operational three 

years later in 1962 (Michelsen 2006, p. 115). 

Throughout its history, Vaisala had also invested heavily in creating relation-

ships with both local and international actors. Since the early days Vaisala has 
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had close relationships with Finnish Meteorological Institute (FMI), from 

where a member also sat in the Vaisala Board of Directors. From the inception 

of the company, FMI has also been an important client of Vaisala. Vaisala has 

also been an active player in the international field. The company has been a 

member of the World Meteorological Organization since its inception in 1950. 

In addition to this, Vaisala actively participated in international meteorological 

conferences, where they launched and exhibited new products. 

Management style and the method of pursuing growth have always gone 

hand-in-hand in the company. In the early years of the company, Vilho Väisälä 

pursued growth for the company by selling the instruments to research institu-

tions in the field of meteorology, where he was an established figure. This 

proved to be a viable solution as their sales grew from 51 radiosondes in 1936 

into 509 radiosondes in 1938 (Michelsen 2006). After the Second World War, 

the 1940s was a time of rapid growth as by the end of the decade they sold over 

15.000 radiosondes annually (ibid.). This was a tremendous feat for a Finnish 

company when we keep in mind that most of the sold products were exported. 

When Pentti Väisälä (the managing director) died in 1963, Yrjö Toivola was 

appointed as the deputy managing director and the new product policy of de-

veloping solutions to meteorological measurement problems emerged (Ja-

natuinen 1986). This new direction became fulfilled in the 1970s, which is the 

main period of inquiry on which I will focus on next. 

 

5.2 Organizational growth and performance: 1969-1981 

 

Before outlining the main events that took place during the period of inquiry, 

it is first necessary to depict the ethos that the company had during that period 

and the outcomes that their actions generated. This should give the reader a 

broad understanding of the nature of the period on which my inquiry focuses 

on. Also it gives us the outcomes from which we can start tracing the activities 

that yielded them. 

Throughout the entire period of inquiry, Vaisala enjoyed a tremendous 

growth of turnover. In 1969-1970 their turnover was reported in the financial 

statement as being 4.662 million FIM and it grew to be 49,972 million FIM in 

1979-1981 (adjusted to 12 months). Therefore, turnover of the company grew 

tenfold during the period. This was largely due to new product launches, as 

their importance in accelerating turnover was stressed year-after-year. Despite 

this, the company was able to be profitable in all years except the 1970-1971 

period. Figure 6 depicts turnover of Vaisala in million FIM and profit in 

100.00 FIM throughout the period.  
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Figure 6: Development of turnover and profit 1969-1981 

 

It is also noteworthy that during the 1970s the global economy was hit by the 

oil crisis and the rapid growth that the post-war period had provided was com-

ing to an end. Despite this, Vaisala managed to assume quite a steady growth. 

The large bumps in the growth of turnover resulted mainly from large deals 

such as contracts with WMO that the company was capable of securing. 

The growth was fueled mostly by exports as on average 93,6% of sales was to 

foreign countries. Only in the financial year 1969-1970 the exports were below 

90% of the sales (89,5% to be exact). The number of countries Vaisala export-

ed their products to in a single year also grew during the period to an average 

of 55 different countries each year. Many of the new export destinations were 

developing countries such as Nigeria, Venezuela and Algeria. Also larger coun-

tries such as France and China were added to the list of countries where they 

had customers in (France in 1969-1970 and China in 1978-1979). 

Throughout the period Vaisala strived to expand beyond the radiosonde 

market, as it was perceived that the radiosonde market would not yield signifi-

cant growth after the mid-1970s. Therefore, the company invested heavily in 

new product development to expand into new markets such as automatic 

weather stations where growth potential was perceived to exist. Simultaneous-

ly as the new products started to expand sales, Vaisala had to invest in both 

production equipment and facilities. Figure 7 depicts the total investment of 

the company during the period in FIM and the percentage of turnover that 

they invested in new product development. 
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Figure 7: Total investments and product development investments 1969-1981 

This growth had to also be matched by increases in the number of staff the 

company employed. Whereas in 1969 they employed 139 people, this number 

had grown to 286 in 1981. During the 1970s, the management of the company 

also highlighted staffing as being a problem because finding talented people 

was deemed challenging. 

Now that I have outlined some of the key figures that depict the growth of 

the company during the period, it is time to move into depicting the events 

that took place and explain how this growth was attained. Therefore, I will 

next move into depicting the main historical narrative of the period of inquiry. 

 

5.3 Historical narrative of the main events: 1969-1981 

 

When Vilho Väisälä died in 1969, Yrjö Toivola was appointed as the new CEO. 

His vision was to develop the company’s technological potential. This is well 

exemplified by the fact that he was the head of the new product group (instat-

ed in 1971) and participated in almost all of the meetings that the group held 

until the organization transformed into a structure where each product area 

had their own new product groups in 1981. Therefore, he had a very hands-on 

approach to the NPD activities of the company.  

It had also long been known in Vaisala that operating in a limited market 

could have risks. Already in 1955 the deputy managing director Pentti Väisälä 

had voiced out concerns that there was a possibility that due to rapid techno-

logical development a new measurement method or device could emerge and 

wipe out the whole market (Janatuinen 1986). Thus, there were long roots in 

recognizing the fragile nature of the radiosonde market. This had also resulted 

in some attempts to develop products to new markets. These included a radio-

phone, a targeting training system for military aircrafts and a receiver system 
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for radiosonde signals but none of them provided significant avenues for ex-

pansion into new business areas (Janatuinen 1986). This historical back-

ground and the change in management set the stage for what the company was 

to undertake during the 1970s. 

During the year 1969 Vaisala restructured the organization. As a result of 

this, NPD department was transformed into a project management organiza-

tion. One of the reasons behind this transformation was that the product de-

velopment had grown rapidly and tripled its headcount in the past four years. 

During that year the company began to plan the RS 17 and RS 13 radiosondes 

that would continue the longstanding line of radiosondes and initiated talks to 

develop CK 12 aviation radiophone that would replace CK 11 that the company 

had earlier sold to the Finnish air force. At the same time the new product de-

velopment focused on developing a new radiowindsounding system, new radi-

osondes and ELSA (an automatic antenna for receiving satellite signals). Many 

of these new products were intended to help Vaisala to move beyond merely 

producing radiosondes. 

In 1970 Vaisala introduced the RS 16 and RS 17 radiosondes. These were 

made to continue the long line of radiosondes, which was at that time the core 

business of the company. The RS 16 was developed in conjunction with Hel-

sinki University of Technology and it participated in a sonde comparison held 

in August 1969 in Leningrad. RS 17 was developed based on a survey sent to 

customers and stimulus for its developed was gathered from Norway in 1967, 

as they had made measurements with a similar device. The RS 17 was intro-

duced in CIMO VI conference. At this point it was known that RS 16 would be 

just an in-between phase and further development of the product commenced 

immediately. This project became known as RS restructuring. Later on in 1981 

RS restructuring was identified as one of the most important product devel-

opment projects of the decade leading to the development of RS 18 radio-

sonde. 

In 1971 Finland joined the 19-nation program called European Cooperation 

in the field of Science and Technology, COST for short. This was a move al-

ready predicted by Vaisala. It gave Vaisala access to COST programs that fo-

cused on meteorology and meteorological device development. This benefitted 

Vaisala tremendously in the upcoming years. 

The previously lingering concerns with regards to the necessity to diversify 

into new markets were explicitly voiced out at the end of 1971. In the research 

and development plan laid out for a period from 1972 to 1982, it was explicitly 

stated that Vaisala needs to span beyond the radiosonde market as operating 

in a single market created major risks for the future of the company. An ex-

cerpt from this document embodies well the impetus for expanding beyond the 

immediate market: 

 
“From 1975 onwards we have to enter the market with new product because 

the sonde business does not anymore provide enough fast growth.  […] From 

the beginning of 1977 we have to make something new besides meteorological 

devices. Considering the competence of our staff, it would supposedly be elec-
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tronics intensive, maybe nuanced towards micromechanics.” Research and 

development plan 1972-1982 (p. 4), dated 1.11.1971, underlining in original 

 

Due to the small size of the company, it was also pointed out that Vaisala 

should develop better relations with outside research institutions such as VTT, 

HUT and different consultants. Thus, the management explicitly recognized 

the threat that Vaisala was a small single product category company. 

Using satellites for meteorological purposes was already underway in the late 

1960s and Vaisala also wanted to take part in this business. Helsinki Universi-

ty of Technology (HUT) had developed an automatic antenna for receiving 

satellite signals that seemed a promising avenue for expanding into the field. 

Vaisala took part in the project, improved the device and ran tests in their own 

laboratories and in Finnish Meteorological Institute. In March 1970 Vaisala 

bought the rights for the product from the HUT researchers and started mar-

keting it and developing it into a commercial product under the product name 

ELSA. It was launched in 1971. Partly due to ELSA, the sales of new products 

increased by 83% and broke the 1 million FIM mark in 1971.  

In the organizational front changes were also made. New product group was 

instated to supervise and direct new product development in 1971. It was 

chaired by the CEO of the company and included the R&D, marketing and 

commercial directors of the company. The tasks of the group were outlined as 

follows: 

 

 Think and formulate product policy for the company 

 Decide on which ideas will be developed into products 

 Prioritize and resource new product development projects 

 Decide on further development of products in relation to competitive 

environment, performance goals, and technical execution 

 Define technical and financial thresholds for product development 

projects 

 Coordinate projects 

 Decide upon important changes in projects 

 Decide on moving new products into production  

 Decide on patents and patenting of products and components 

 

This group functioned as the main body that decided on new product devel-

opment up until 1981 after which these responsibilities were moved to be a 

responsibility each profit-and-loss unit where each unit had an equivalent 

group. 

During 1972 Vaisala was on the crest of the wave of expansion and the main 

challenge identified in the annual report was that they had to invest heavily in 

equipment and recruitment of new workers as the demand for their equipment 

was on the rise. In part due to the fact that the sales of radiosondes grew that 

year by 23,3%, the sales of ground equipment for radiosondes grew by 46,4% 

and the company’s’ turnover grew by 33,8%. 
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In Finland Vaisala had good working relations with national institutions, 

universities and the Finnish Meteorological Institute (FMI). This was due to 

the fact that a portion of the shares of the company were donated to the Finn-

ish Academy of Science and Letters and the founder of the company Vilho 

Väisälä was a professor in the University of Helsinki, having also worked as the 

head of the Ilmala observatory (part of FMI). FMI was also one of the key cus-

tomers of the company. However, in 1972, the relations of Vaisala were reor-

dered in the university front because the social democratic party published a 

new national research policy that put a halt to the research projects universi-

ties were doing with private businesses (Michelsen 2006, p. 133). As a result, 

Vaisala started steering its cooperative relations towards national research 

institutions such as VTT (Technical Research Centre of Finland) and FMI that 

were still allowed to do applied research (ibid. p. 134). Cooperation with VTT 

was especially widespread. Universities still had a role in developing new ideas 

and products with the company but particularly the role of the University of 

Helsinki was diminishing with which Vaisala had previously been closely affil-

iated to. 

The projections made at the end of 1971 had an impact on the new product 

development of the company as Vaisala started to study automatic weather 

stations and VTT was developing a new way to measure humidity for Vaisala 

(later result of this project would be named HUMICAP). On the front of devel-

oping radiosondes, RS restructuring that began in 1971 reached its goal in 1972 

and the new RS 18 radiosonde was introduced to the market. As a byproduct of 

this two additional radiosondes, the RS 21 and RS 24, were also introduced.  

In 1973 Vaisala set up collaboration with Metox, a French company special-

ized in making radiotheodolites. This gave Vaisala access to sell their radio-

sondes to sounding stations that used METOX ground equipment and possi-

bilities to do additional devices to complement the central METOX hardware. 

The company also tried to expand its portfolio of offerings by starting projects 

to develop an electronic microscope (that was soon discontinued) and an 

acoustic radar.  

Vaisala also secured the first deal for making an automatic weather station, 

which would be placed in the Kemi lighthouse in Northern Finland. This deal 

was won because the company begun to collaborate with Sierra Corporation 

that had previous experience in making automatic weather stations. With their 

help Vaisala managed to win the bid that the Finnish Maritime Association 

had been planning to give to another Finnish company called Strömberg. This 

gave the company an opportunity to expand into a new product area. 

Back in 1971 Yrjö Toivola had commissioned a study aimed at identifying 

which meteorological problems could not be accurately measured and what 

kind of technology would enable solving these problems. The challenge had 

been taken up by a research team in VTT. Two years after the team had taken 

up the task they came up with was a new solution to measure relative humidity 

in the atmosphere by using semiconductor technology. A product developed 

from this new idea became known as HUMICAP. First orders of this product 

were delivered to customers in November 1973. 
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In 1973 Vaisala also delivered the first two CORA (Correlation Radio Wind 

Finder) systems to French Meteorological Research Institute. This was an im-

portant milestone for a product that was later on identified as one of the most 

important products that were developed in that decade. It still took two years 

to fully launch the product. 

During the year 1974 Vaisala was able to reap the benefits of the previously 

developed products as two thirds of the delivered new radiosondes where of 

the new types. Due to the diverging needs of the company to simultaneously 

mass-produce radiosondes but also to make more unique solutions such as 

weather stations, the production was split into two lines, one manufacturing 

radiosondes and the other focused on equipment manufacturing. A network 

for supplying humidity measurement devices was also being developed mainly 

in Europe to enable wide distribution of the new HUMICAP humidity sensor. 

This was accompanied by the furnishing of a separate laboratory with neces-

sary equipment to manufacture the HUMICAP products on a larger scale (Mi-

chelsen 2006). 

The year 1974 was a bit less hectic in terms of the number of new products 

introduced but Vaisala was able to drive home big and important projects.  

Two large development projects were drawn to a close as the new METOX 

switch was launched and HUMICAP was finally fully commercialized. Of these 

two, HUMICAP would later on be referred to as one of the biggest success sto-

ries the company had in this decade.  

Vaisala had previously started a research project with FMI on automatic 

weather stations that could be used in airports. As a result of this initial pre-

study Vaisala got an offer to tender for automatizing the weather equipment in 

Helsinki-Vantaa airport in 1974. This project was immediately considered a 

top priority and Vaisala managed to secure the deal. This project would con-

tinue the efforts to expand into the automatic weather station business and a 

similar product was also sold to Saudi Arabia to be installed into the Medina 

airport. The project was given the name HATTARA. A big contributor in this 

project was that the newly founded Finnish National Fund for Research and 

Development (SITRA) that gave Vaisala ample financing to focus fully on the 

development and search for new products (Michelsen 2006). 

In 1975 the company’s product policy was reviewed and it was emphasized 

that the new products have to fit the guiding principles of the company, which 

was the production of solutions to meteorological measurement problems. If 

deviations from this were to be made, the new products should be unique and 

new to market or they should fill a gap in the market that would enable pricing 

the offering freely. This further streamlined how the company would develop 

new products. 

One-millionth radiosonde was delivered in February 1975 on behalf of the 

whole company and the Finnish main company broke the 800.000 mark on 

producing radiosondes. However, the economic recession (oil crisis to be spe-

cific) in the western world had also hit Vaisala that year and resulted in re-

duced sales, especially in South Africa and the World Meteorological Organiza-
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tion. This was a short-lived period as by the beginning of 1976 the stock of or-

ders was on an all time high and crossed the 21 million FIM point. 

On the front of developing automatic weather stations Vaisala was able to 

hand over the Kemi lighthouse after substantial hardship such as the toppling 

over of the lighthouse in the winter of 1974-1975. The COST 30 initiative was 

also started and enabled Vaisala to reap the benefits of Finland being part of 

COST. This enabled Vaisala to develop a new type of microprocessor-based 

automatic weather station, which would later on be commercialized under the 

name MIDAS. The previously started HATTARA project sparked the interest 

of FMI in buying this system as well and they ended up being the first custom-

er for the system. During the same year the CORA system was also finally fully 

commercialized and Vaisala also started a new project with University of Tam-

pere to develop a personal dust sampling pump to be used by healthcare pro-

fessionals.  

In 1976 Vaisala transformed the organization structure again. The principal 

idea behind this was to separate the functional organization into product lines 

that use similar production methods. This idea came from a Harvard Business 

Review article by Skinner (1974). The main idea behind this was that it ena-

bled each product line to focus on its core technologies, responding to the de-

mand of this specific market sector and providing the level of quality that was 

required. Therefore, three lines were established. These were: mass product 

(i.e. radiosonde), device and system lines. 

With regards to new product development, Vaisala was finally ready to 

switch to new sonde batteries developed in-house that had been under devel-

opment since 1973. This substantially increased the reliability of battery deliv-

eries. Also HATTARA was handed over and the MIDAS weather station was 

completed when the first prototypes were presented in a meeting of the COST 

initiative held in Reading, England in September 1976. 

In 1977 Vaisala was able to secure the single biggest project in the history of 

the company when WMO decided on January 1977 that Vaisala would be the 

main supplier of equipment for the First Global Garp Experiment (FGGE). The 

goal of the project was to obtain reliable observations from all over the world 

and the plan was to equip 15-30 ships with the CORA system developed by 

Vaisala (Janatuinen 1986). The total value of the order was almost 10 million 

FIM (ibid.) which was huge for a company that had a yearly turnover of 

around 40 million FIM. 

During the same year the development of a new radiosonde was started. The 

main reasons for this were that installing the HUMICAP into the existing radi-

osondes made the other parts look helplessly clumsy and that the Australian 

Weather bureau had noted that they would not buy the RS 21 radiosonde as it 

did not provide any significant improvements when compared to the radio-

sondes used in Australia. These events sparked the development of a whole 

new radiosonde. 

In 1978 the board of directors made a crucial decision on the international 

expansion of the company. Vaisala would open up sales subsidiaries both in 

the United Kingdom and in the United States. These plans were to be actual-
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ized in the near future. Also, they decided to deepen knowledge of thin film 

technology (essentially semiconductors) that the company had and it was sep-

arated to be an independent product line. 

In summer 1979 Vaisala started transforming the organization structure into 

a matrix organization. In addition to the already existing finance and account-

ing, product development, production and commercial functions, four profit-

and-loss centers would be established. These were sounding line (including 

radiosondes and their ground equipment), humidity line, weather station line 

and thin film line (focusing on semiconductor technology).  

The transformation was intended to enhance the capacity of the organization 

to provide solutions to customers’ problems in each market and the product 

lines received designated product line directors. The responsibility of product 

development would also be moved from the new product group into being the 

responsibility of each of the profit-and-loss units. This transformation was 

predicted to last for approximately a year. 

In the annual report of 1979 it was highlighted that Vaisala had enjoyed a 

tremendous growth during the past ten years. During that time billing had 

grown thirteen fold and the amount of staff had almost doubled. This was 

identified mainly as resulting from investments in product development, train-

ing of staff, increasing automation and the building of new facilities that in-

creased production output. This was projected to give a good starting point for 

the next decade. 

During 1979 Vaisala was also able to launch SODAR. This was the acoustic 

radar project that had already been started in 1972. While market for the 

product had changed vastly during the past years, it was still deemed that 

market for the product would still exist outside US and that the product had 

potential. 

 By 1980 the product development department had reached the 70-employee 

mark. This was largely due to the heavy emphasis on developing new products 

in multiple different product areas. In the annual report, an emphasis was 

added on internationalization and marketing. These were the new goals that 

the company would strive towards in the first half of the new century. Ground-

ing for them was based on the new product lines that had been developed, 

which would from now onwards focus more on maintaining the quality of the 

products and develop new add-ons. 

Despite change in the focus of the company, Vaisala launched the new RS 80 

radiosonde in 1980. This added a new smaller and lighted radiosonde to the 

product portfolio of the company. The new RS 80 was a pocket-sized radio-

sonde that weighted 200 grams and did not need any assembly or calibration 

before use (Michelsen 2006, p. 143). It became the new standard radiosonde 

for the company and later on it was identified as one of the most important 

product development projects that had been undertaken in the 1970s. 

The organizational transformation that started in 1979 was completed in 

1981 as the original new product group was dissolved and the responsibility of 

new product development was moved to each of the profit-and-loss units. The 
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fulfillment of this transformation ends the period of inquiry as the organiza-

tion and its way of developing new products transformed.  

 

5.4 Main product development projects 

 

During the 1970s and the beginning of the 1980s Vaisala undertook a large 

amount of product development projects. To select cases I applied two main 

criteria. First, the project has to develop something substantially new. There-

fore, small incremental projects that only aimed to create a new part for an 

existing product were excluded from the analysis. What is more, mere exten-

sions of already existing products were left beyond the analysis. The decision 

to do so was based on the notion made in the theoretical part that such pro-

jects rather represent outcomes of the project. These kinds of cases were 

abundant in the data.  

Secondly, the cases had to be extensively documented in the company re-

porting. This enabled proper analysis and also indicated their centrality for the 

company. Many projects had abundant descriptions of their principles and 

background logic on how they function in the new product development annu-

al reports but had only scant information on what was actually done. Many 

times this was also reflected on the minuscule attention they received from the 

new product development group that supervised the product development 

initiatives that the company undertook. 

Next I will provide a brief narrative of each of the main NPD projects in 

chronological order. By doing so my aim is to highlight the main events 

through which the project proceeded and the outcomes that resulted from the 

project. 

 

 
ELSA (Electronic Lobe Switching Antenna) 

ELSA was an automatic antenna for receiving satellite signals that was later 

complemented with a switch for selecting the satellite. Weather satellites had 

been a new developing technology in the 1960’s as NASA had launched their 

first weather satellite NIMBUS into orbit in 1960 and in 1963 Soviet Union 

launched their first satellite (Michelsen 2006).  

The initial idea and prototype of the product was developed in HUT (Helsin-

ki University of Technology) in 1969 and Vaisala complemented this prototype 

with their own technology.  At the end of the year 1969 the prototype was first 

tested in the laboratories of Vaisala and after this in the FMI (Finish Meteoro-

logical Institute). The results from both of these tests were so positive that 

Vaisala decided to add ELSA into their product portfolio. In March 1970 

Vaisala made a contract with the inventors of the product to transfer the rights 

of the product to Vaisala. After this, marketing and design of a commercial 

product commenced. While designing the switch proved to be more challeng-
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ing than anticipated, the finalized product was moved to production in Febru-

ary 1971. 

While in 1972 there were plans to make a new version of the product in 1680 

MHz frequency, it proved to be technically too challenging and thus ELSA re-

mained a single product. In 1973 further development of the system was can-

celled as new more interesting technologies were emerging. By 1979 sales of 

the product had pretty much died but it still had left an impression on the cus-

tomer base as new solutions were asked from the company on monthly basis. 

 

 
RS Restructuring (RS 18 Radiosonde) 

In 1969 Vaisala had developed the RS 16 upper-air radiosonde. With the help 

of HUT, Vaisala tried to find a solution for correcting measurement errors that 

resulted from radiation. A proper mechanical solution was not found and the 

product was complemented with a template for correcting these errors. This 

was partly due to the deadline of presenting the product in a sonde compari-

son held in Leningrad in 1969. Despite deficiencies, RS 16 was announced as a 

reference sonde for the market. 

Due to the deficiencies that the RS 16 had, in January 1970 a new project was 

set up to correct all known errors that had been left in the product. At this 

point the project was directed at improving the existing RS 16 product. During 

1970, specifications for the project were reorganized several times due to tech-

nical changes and in March 1971 the specifications were also changed based on 

an analysis of customer value the product would give. During the winter 1971 

the product was also exhibited in WMO conference in Genève and it was used 

to make measurements in Nairobi. While the project was clearly making pro-

gress in regards to improving the product technically as well as customer value 

wise, it suffered from constant changes in the goals of the project.  

The restructured product got its final form in May 1971 and it was named RS 

18. In August 1971 final drawings for the product were commenced and in Sep-

tember subcontractors were commissioned to provide the selected parts. In 

March 1972 the first production run of 3000 radiosondes were ready. Overall 

the project was done in-house using concurrent engineering accompanies by 

selected presentations and testing in international venues such as the WMO 

conference mentioned earlier. The RS 18 remained a standard product that 

was sold to customers until 1974. 

 

 
RS 21 and RS 24 Radiosondes 

The RS 21 and RS 24 radiosondes were developed as a byproduct of developing 

the RS 18 radiosonde but they functioned on a different frequency. They were 

developed because customers were putting increasing pressure on Vaisala to 

develop radiosondes that would work with ground equipment of other manu-

facturers as well. This resulted in the development of a new sender for the 

sonde that would fit with receivers of other manufacturers as well. Technically 
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the product would be similar to RS 18 and would enable selling radiosondes to 

ground equipment of other manufacturers that would increase the size of the 

market Vaisala could serve with radiosondes. 

In 1972 the first production run of the sonde was ready. The new radiosonde 

was also made compatible with OMEGA system that would be used as its 

ground equipment. Furthermore, in 1973 the sonde was further developed so 

that HUMICAP could be used in it. Of the two products RS 21 was the more 

lasting model as it was sold throughout the decade, whereas in 1973 last 800 

RS 24 radiosondes were delivered to Italy. After this RS 21 replaced RS 24. 

What makes the project significant was its role as the central radiosonde prod-

uct that Vaisala had before they introduced the RS 80 radiosonde at the begin-

ning of 1980s. 

 

 
CK 12 Aviation Radiophone  

The CK 12 aviation radiophone was a backup radiophone system for air traffic 

control that could be used either from a static location or moved into a vehicle 

and used as a mobile air traffic control unit. In the 1960s Vaisala had devel-

oped a previous version of it to the Finnish air force and in 1971 they wanted 

Vaisala to develop a new product that would have a synthesizer. 

During 1971 a prototype and documentation of the product was made by the 

Vaisala product development department. However, the project suffered from 

many challenges as producing the radiophone was harder than anticipated and 

the customers’ needs were constantly changing. The project lay dormant until 

September 1973 when the new product group decided to shut down the project 

due to following reasons: 

 

 Too difficult to fulfill the needed specification 

 Home market was too small and expansion to international markets 

was hard as competition was fierce 

 The product did not fit with marketing and there was a lack of know 

how in the company 

 

Therefore, the CK 12 aviation radiophone remained only a prototype and 

Vaisala negotiated their way out from the deal of producing aviation radio-

phones for the Finnish air force. 

 

 
CORA (Correlation Radio Wind Finder) 

The CORA-system was an automatic upper-air observation system for on-line 

processing of pressure, temperature, humidity and wind data (Michelsen 

2006). The CORA-system was built to function in the global OMEGA radio 

navigation system that was at the time the only possible solution to do upper 

air wind measurement from moving ships at a decent cost. 
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The CORA-system was developed from two separate pre-studies, namely the 

RT 400 radiotheodolite study and Fledermaus-component study that were 

both originally intended to be standalone products. On one hand, the RT 400 

was a pre-study project to develop a new kind of radiotheodolite and the pro-

ject had been initiated in October 1969. While the project was able to do suc-

cessful test soundings in February 1970, the sounding results did not provide 

satisfactory results. Thus, the product development management decided that 

continuing on this initiative was not possible and a new principle for doing 

these functions had to be developed.  

The Fledermaus-component, on the other hand, was a pre-study project to 

develop a new component into the radiosonde to measure distance using tran-

sponder principle. The project was done in 1970 and 1971. While it produced 

test sounding, some of which were promising, the project was lagging in 

schedule and was low in the priority list. 

In 1971 these two pre-studies were bundled into a single upper-air wind 

measurement system project. The new bundled project was commenced 

through an in-depth literature review of different ways to measure upper air 

winds. Of the possible solutions, the use of a response sonde and a theodolite 

proved to be the cheapest option to develop and it was pursued in the latter 

part of 1971. At the beginning of 1972 the market for developing NAVAID sys-

tems was enhanced substantially. At that time the product development man-

agement predicted that of the NAVAID systems, OMEGA would cover most of 

the world in the near future. Also WMO (Word Meteorological Organization) 

had indicated that the OMEGA system was a crucial component in the weather 

measurement network of the future. Therefore, the development of an OME-

GA system was chosen as the new goal of the project.  

Active development of the system started in February 1972. The project con-

sisted of developing a new radio receiver, developing a new processor and 

making them compatible with a radiosonde. To assist in the development 

Vaisala made an informal agreement with HUT that they would assist in the 

development of a suitable processor for the system and applied for financial 

support from Finnish Ministry of Trade and Industry.  

During 1972 numerous prototypes of the receiver were developed and a func-

tioning solution was found. This part of the project proved to be efficacious as 

many successful soundings were made and a test production run of 20 units 

was made.  The system used the new RS 21 & 24 radiosondes that had just 

been developed. To process the data, Vaisala ordered a study from HUT on the 

theoretical principles of how such a processor should function and decided to 

use Data General Corporations NOVA 1220 computer to process the data. 

Based on the study ordered from HUT, a functioning correlator was built onto 

the NOVA computer. By November 1972 numerous successful soundings had 

been made with the OMEGA sonde, correlator and receiver. Three units of the 

system were ready by autumn 1973 and two of systems had already been sold 

to French Meteorological Research Institute (to be installed in French ships La 

Perle and Capricorne) (Janatuinen 1986, p. 60).  
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The system was further extended with a digitalizer that was ordered from 

HUT in March 1973. This provided a functioning prototype that was ready in 

March 1974. To further develop the PTU (Portable Test Unit) potential for the 

system new software also had to be developed. Vaisala had developed the orig-

inal software for CORA but an outside research team was hired at the end of 

February 1973 to deliver new software. They had completed this task by sum-

mer 1974. In March 1975 development of the final system was completed and 

later on the system was patented. 

Further development of the CORA system was continued throughout the 

1970s’ and 80s’. A MicroCORA system was developed from the original CORA 

by switching the computer into a MikroNova and it was launched in 1981. The 

CORA system was also the central component in the FGGE project that started 

in 1977. It was the single biggest deal Vaisala had made until that point. It was 

worth 10 million FIM, while the turnover of Vaisala was in the year 1976-1977 

approximately 39 million FIM (Janatuinen 1986, p. 66). 

 

 
Kemi Lighthouse 

In April 1972 Vaisala started a pre-study on the functions of existing automatic 

weather stations and the kind of specification WMO suggested for them. This 

set the requirements for developing an automatic weather station. After this, 

they negotiated VTT to partake in the development of the sensors for the au-

tomatic weather station. They also negotiated a research contract with the 

newly founded SITRA to finance the development. This project was the first 

step in establishing a presence in the automatic weather station market. 

The development continued in-house until the Finnish Maritime Association 

started a project to develop an automatic weather station for Ulko-Kalla. 

Vaisala had no information of this development as the CEO of the company 

Yrjö Toivola read about the project in a newspaper (Michelsen 2006, p. 147). 

At this point negotiations were already underway with the Finnish company 

Strömberg and Pleassey Radar Ltd. (ibid.). 

Vaisala started immediate negotiations with an American Sierra Research 

Corporation for jointly delivering a bid for the project. Sierra was a very poten-

tial collaborator as they had already delivered automatic weather stations to 

Swiss Meteorological Institute (Michelsen 2006, p. 147). After hard negotia-

tions the Vaisala-Sierra collaboration won the deal and signed a contract on 

developing the station in April 1973. This was splendid news for Vaisala as at 

that point they estimated that there would be market potential for approxi-

mately 20 similar stations. 

Project execution did not go as planned and there were several delays due to 

suspensions in receiving equipment from subcontractors and technical prob-

lems with the weather station. In addition, the Ulko-Kalla lighthouse collapsed 

in the winter of 1974-1975 and installing the system was moved to Kemi. De-

spite the setbacks, in June 1975 the weather station was up-and-running. 

In the summer of 1975 Finnish Maritime Association sent Vaisala an invita-

tion to tender on two more automatic weather stations that were completed in 
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1977. This enabled Vaisala to further develop the weather station. This project 

also helped in the development of new automatic weather stations in the fu-

ture such as HATTARA which is described later on. 

 

 
METOX switch 

METOX, a French company manufacturing radiotheodolites, and Vaisala initi-

ated collaboration in 1972 in which Vaisala would redevelop the METOX the-

odolite into a semiconductor based product. Decision to venture into the col-

laboration was based on a market analysis of the potential cash flow that this 

collaboration would result in. Furthermore, the METOX product was per-

ceived to be a cheaper solution to customer than the OMEGA-based one which 

was under development. Therefore, it filled an open spot in their current 

product portfolio.  

The project was initiated through a pre-study where Vaisala constructed a 

functioning prototype of a possible product. As building a whole new receiver 

was perceived to be too extensive a project, Vaisala developed a new automatic 

switch that would increase the reliability of the METOX theodolite instead. 

The first version of this was finished in March 1973. However, the prototype 

development continued throughout the year 1973. At the beginning of 1974 the 

product was still under testing and further considerations to determine wheth-

er it would be a feasible product were postponed until after the tests. At this 

point there were both good and bad sides to this kind of product. On the up-

side, the mechanical construction of the product was pretty much done and 

there was an existing customer base for it. On the downside, the product was 

growing old because it was a mechanical solution. 

In October 1974 the switch was moved into production. This marked the 

completion of the original goal. Simultaneously, however, a new pre-study was 

initiated on improving the mechanical structure of the receiver that was its 

biggest deficiency. This was partly due to the fact that ERCOS S.A. that was the 

provider of the current mechanical structure was not interested in renewing it 

and their prices for the current mechanical parts were very high. In 1975 

Vaisala focused on developing mechanical parts for the product so that the 

collaboration with ERCOS S.A. could be terminated. In 1976 the product was 

further improved by simplifying it in order to keep it as a viable option to 

CORA. Additionally, a number of smaller improvements were made to the 

product. 

 

 
HUMICAP 

HUMICAP was one of the most revolutionary products that Vaisala had ever 

developed. Essentially the product was a new humidity sensor that functioned 

on thin-film technology, instead of using the old hair hydrometer that was very 

fragile (Janatuinen 1986, p. 76). Development of the initial product eventually 
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led to the development of a whole family of products and HUMICAP affected 

multiple other products as well.  

It all began in 1971 when the CEO of Vaisala commissioned a study to find 

which meteorological quantity was hardest to accurately measure and how this 

problem could be solved (Michelsen 2006, p. 140). This task was taken up by a 

team of researchers working in the semiconductor laboratory of VTT that de-

cided to investigate technologies to measure relative humidity in the atmos-

phere (ibid.). In summer 1972 the team of researchers were getting promising 

results on the new material they had developed and they promised a test run of 

100 sensors in October or November 1972.  

Based on these results the new product group decided in August 1972 to test 

the new sensor in the new RS 24 radiosonde. In the same meeting potential for 

the new sensor to be used in other applications such as weather stations, 

greenhouses and air conditioning were also discussed. However, producing the 

new sensor required an investment of 100.000 FIM to set up appropriate pro-

duction facilities. Based on this, the group decided that Vaisala would patent 

the base material and structure of the sensor.  

In December 1972 further inquiries into the potential market for humidity 

measurement were made when the new product group inquired for the credit 

ratings of two companies that solely operated in the humidity measurement 

business (to determine their sales volumes). To continue the development of 

HUMICAP and to make it into a viable product, the product development 

group decided to apply for funding of 60.000 FIM from SITRA (The Finnish 

Innovation Fund). 

In March 1973 the product was re-evaluated and it was deemed appropriate 

to be used in radiosondes and in a handheld measurement device that had 

already been planned in late 1972. In addition to this, the product was planned 

already to be a product family that would consist of four product groups: 1) 

sonde sensor, 2) humidity transmitter and receiver, 3) small measurement 

devices and 4) measurement devices for home use. At this point the product 

was test marketed to meteorologists and the handheld device was test market-

ed in Finland. In November 1973 some customers had already asked for offers 

for the product and therefore the new product group decided to start selling 

the new sensor. In December the project to further develop HUMICAP ended 

and the transfer of know-how to Vaisala was almost done.  

In February 1974 the new production equipment was received and commer-

cial production of the sensor was started. At the end of the month first func-

tioning sensors were ready. 

The product ended up being applied to multiple new products and contexts 

throughout the 1970s. For instance, General Motors inquired in 1974 whether 

they could use it in their cars and applications for industrial solutions were 

also developed. 
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Electronic Microscope 

In December 1972 a project for developing an electronic microscope was initi-

ated. At that time the new product group noted that the methods of production 

were very familiar to what the company knew but the required precision is of a 

different level. Also the company had already developed a prototype of a simi-

lar product for their own use. The initial plan was to promote this product in 

conferences and see how it sells. 

The product idea was compared to HUMICAP and the CK 12 aviation radio-

phone and they were concluded to have more potential from a marketing per-

spective. Doing the project would also require new equipment for approxi-

mately 100.000 FIM worth. In January 1973 the product development was 

scrapped for the following reasons: 

 

 Not enough resources 

 Requires too large investments in marketing 

 Competition can generate huge troubles 

 The product is against the operating principles 

 

Therefore, the electronic microscope remained a short-lived project that did 

not meet the needs of the new product group for it to be taken further. 

 

 
New Sonde Batteries 

Before endeavoring into actual product development, Vaisala had done tests 

on the batteries they used in 1971. In April 1972 Vaisala commenced a pre-

study (literature review) on different battery solutions. The goal of the project 

was to find an economical and easy battery solution for the new RS 18 radio-

sonde. Batteries are a key component of a radiosonde and their use in radio-

sondes had always been challenging due to atmospheric temperature changes. 

Vaisala also requested offers from 9 international battery manufacturers. 

The offer of Eagle-Picher proved to be the cheapest one and in April 1973 it 

was chose as the provider of new batteries. In September 1973 Eagle-Picher, 

however, decided to raise the price of their batteries and to counter this 

Vaisala decided to start developing its own battery. Based on the literature 

review, the Vaisala product development department successfully manufac-

tured test versions of Mg-CuCl battery cells and batteries. The pre-study ended 

in November 1973.  

After the pre-study, actual development of a battery commenced. Studying 

the minimum quantities of active components to develop a battery that would 

be cost effective started the development of a new product. Due to the fact that 

testing different solutions by hand was very slow, it was proposed that Vaisala 

would construct a part of the production machinery that would cost less that 

100.000 FIM. Therefore, at the first stage, the goal was to construct a machine 

for producing and testing the batteries. Simultaneously, Airam (a Finnish 

company manufacturing light bulbs and batteries), was also interested in pro-
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ducing the batteries for Vaisala. The decision to produce the batteries in-house 

or to outsource was left to be decided based on the price.  

Producing the batteries in-house provided to be the best solution and in 

June-July 1975 the first test runs of the battery were done on the new produc-

tion machine and optimizing the batteries for commercial use could be started. 

The new production machine was delivered to the production department in 

January 1976 and no further changes to the battery design were made after 

this. However, before production began, the production machine was still fine-

tuned. Also production infrastructure had to be built, including an air-

conditioned production space and a quality control system. Finally, compli-

ance of the battery with RS 18 was ensured. 

 

 
SODAR – Acoustic Radar 

The development of an acoustic radar was initiated due to the need to partake 

in the remote sensing business. The goal of the project was to develop a meas-

urement device and methods for meteorological and air pollution measure-

ment using sound wave technology. These products were eventually used to 

measure height of the inversion layer in airports. Inversion layer is the lowest 

layer of the atmosphere where temperature increases when height increases.  

Decision to start development in this area was made in the spring 1972.  

However, the project lay dormant for a year and in February 1973 a pre-study 

project was initiated. The University of Oulu proposed that they could do the 

pre-study. As the team from Oulu was perceived to be cheaper than using HUT 

they were chosen for the job. The goal of the project was to do a literature re-

view on the subject and to build a first prototype. At that time the perceived 

upsides of the project were that it would be the first step in the remote sensing 

business, projected costs were moderate and the project did not use resources 

from Vaisala besides the money given to Oulu University. However, at the be-

ginning of the development, the unclear market for this kind of product and its 

me-too nature were considered to be its downsides. 

In December 1973 the project was reviewed and the new product group came 

to a conclusion that a market for this kind of a product did indeed exist. The 

pre-study continued until February 1974. After this, in March 1974 active de-

velopment of a commercial product was initiated based on the pre-study. In 

fall 1975 a prototype of the product was ready and it was moved to testing 

where further improvements were made. At that time the new product group 

made a decision that the product would be simple and additions such as DOP-

PLER compatibility would be made later. The product was exhibited in CIMO 

VII conference in 1977 but moving it to commercial production was delayed 

until 1979. In the meantime Oulu University had also proposed a new project 

for improving the product but Vaisala management declined the project be-

cause the product was not on the market yet and thus no customer feedback 

existed. 

Due to the long timespan it took to develop a marketable product, the new 

product development group noted in January 1979 that the product would be 
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launched significantly after the competition. On the same occasion they noted 

that market outside US would still be lucrative and taking part in this area of 

business was important as it provided new technologies for the company. De-

spite this, in May 1981 the new product group decided to discontinue the 

product because it did not sell very well despite the fact that it generated inter-

est from customers. 

 

 
HATTARA (HAvainnonteon, Tiedonvälityksen, TArkkailun ja Re-

kisteröinnin Automaatio) 

During 1973 Vaisala and FMI together started to research the basic functions 

that a weather station at an airport should have. In May 1974 FMI sent Vaisala 

an invitation to tender for automatizing the weather equipment at Helsinki-

Vantaa airport. The project was immediately considered crucial for enhancing 

the grasp of the automatic weather station market. 

Actual development of the product was started August 1974. At that time 

there was already a second customer participating in the project as a similar 

system was sold to Saudi-Arabia (Medina airport). In October a potential 

French customer emerged as well. At this point the project was kept at very 

basic level, as there was knowledge that COST 30 project would start in the 

near future and as part of it new extensions for the basic product could be 

made. 

A large part of the components used in the product were bought from outside 

and Vaisala concentrated on assembling the final product and making the dif-

ferent parts compatible with each other as well as producing the display units. 

In November 1975 the system was set up and turned on. It was tested until 

February 1976 when the final handover was made. At the end of that month 

the system in Medina was also up and running. 

Further development of the HATTARA systems was done within the COST 

30 initiative where a micrometeorological measurement station was developed 

and installed to the HATTARA system. Overall the project was very successful 

as it later on enabled Vaisala to develop, for example, the MIDAS system and 

enabled Vaisala to partake in bids regarding airport weather stations. It also 

spawned invitation to tender on developing similar stations to ASECNA 

(Agency for Aerial Navigation Safety in Africa and Madagascar). 

 

 
Personal Dust Sampling Pump 

In September 1975 University of Tampere proposed Vaisala the development 

of a personal dust sampling pump. The product was to be used, for instance, in 

mining, founding and stone processing by occupational healthcare officials. At 

this stage the Tampere research team only had an idea of what the product 

could be. However, they had already made a deal with the ministry of trade 

and industry that they would finance the development. The product was 

deemed by the new product group to be a possible supporting product for 
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HUMICAP. Therefore, the new product group decided that they would partake 

in the project if it would not incur costs and if they could re-evaluate their par-

ticipation when a prototype of the product was ready. 

The actual product development commenced in December 1975 and the goal 

was to have a working prototype done in 1976. During spring 1976 market for 

the product looked promising, as there was no product that would have the 

same measurement precision and three possible distributors for the product 

were found. In the fall a functioning prototype was ready. At this point the 

market situation had changed as competitors were entering the market. In 

November the new product group made a final review of the project and de-

cided to shut it down. This was due to the following reasons: 

 

 Knowledge of how the product would eventually function was vague 

 Volume for the product would be too small 

 The product could not be patented 

 Competition would be too intense 

 The product would not fit into the product portfolio 

Therefore, the personal dust sampling pump remained a university led initia-

tive that could not fill the required criteria to be made into a Vaisala product. 

 

 
MIDAS 300 (Meteorological Information Data Acquisition System) 

MIDAS was a microprocessor based automatic weather station that measured 

wind speed, wind direction, pressure, temperature, humidity and precipita-

tion. Actual development work of MIDAS was started as a part of the COST 30 

project in October 1975 due to the fact that Vaisala partook in the automatic 

weather station project of it. The goal in the COST initiative with regards to 

this project was to get a prototype into COST 72 exhibition and to produce one 

functioning prototype. In December 1975 FMI got interested in buying the 

system and there were also other possible customers for example in Saudi-

Arabia (where HATTARA had already been sold to). One of the primary rea-

sons FMI got interested in the product was that Vaisala had already had some 

experience in weather stations at airports in the form of the HATTARA project. 

MIDAS was a particularly interesting project for many reasons. First, Vaisala 

was able to develop the product directly to the main customer and there were 

also possible customers outside Finland to whom the product could be sold. 

The project was also a natural continuation of the automatic weather station 

product line that was considered to be a growing business of the future. Final-

ly, the Ministry of Trade and Industry also gave ample financial support for the 

project. 

Three prototype weather stations were ready in 1976 and they were on dis-

play in the exhibition. The project also had some setbacks as the software sup-

plier Digelius Electronics went bankrupt and Vaisala had to do the software 

themselves. Despite this, the project was completed during the COST 30 initia-
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tive. Later a smaller version of the product called MILOS was launched in 

1978. Also the MIDAS product was further developed into MIDAS 310 that was 

installed to Pirkkala and Turku airports. 

 

 
RS 80 Radiosonde (NASTA) 

Idea behind developing the RS 80 radiosonde was the need to develop a small-

er, lighter and aviation safe radiosonde. Initial spark to develop a new radio-

sonde came when HUMICAP was installed into the RS 21 radiosonde and it 

made the other parts looked clumsy. This was further instigated when during a 

sales trip to Australia, the Australian Weather Bureau noted that RS 21 did not 

provide significant improvements to the current radiosondes used in Australia 

(Michelsen 2006, p. 142). During the flight from Australia to Singapore, the 

idea for a new radiosonde dawned to the CEO Yrjö Toivola and development 

director Pekka Kostamo and during that same flight they drafted the first spec-

ifications for the product (ibid.).  

The official new product development project of the RS 80 radiosonde start-

ed in May 1977. The project was initiated by starting pre-studies on different 

areas of the new product. Also a separate think tank of industry experts was 

formed to give ideas on developing the product. The previously separate 

THERMOCAP project, aimed at developing a new thermometer for radio-

sondes, was also subsumed under this project. During 1978 prototypes of the 

different parts of the product were made in Oulu University and Brighton Pol-

ytechnics. 

 This project was of utmost importance to Vaisala as the new product group 

memos stated numerous times that new development work cannot be started 

because all spare resources are tied to this project. This is understandable as 

the RS 80 would be the new standard sonde for Vaisala and continue the tradi-

tional main product line of the company. Before launch the product was also 

extensively tested for a year in the Danish Meteorological Institute where more 

than 500 test soundings were made (Michelsen 2006, p. 144). First production 

run of the new sonde was ready in August 1980 and the product was launched 

the same year. The final RS 80 was a pocket-sized radiosonde that weighted 

200 grams and did not need any assembly or calibration before use (Michelsen 

2006, p. 143). 

For Vaisala the RS 80 was the new standard sonde that would be sold to all 

new customers. Variants of the product were made such as a sonde that would 

only measure wind. It also affected the further development of ground equip-

ment as it was first configured to work with the MikroCORA and later on sepa-

rate ground equipment was developed. The product was very successful as for 

example in ship-based measurement stations the RS 80 sold more than any of 

the competitors’ product in 1988.  
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5.5 Emergence and change of product lines 

 

Now that I have outlined the broad organizational changes during the period 

of inquiry and the main product development projects, it is timely to depict 

how the product development projects contributed to the emergence and 

change of product lines.  In approaching the development and change of prod-

uct lines, I will provide individual narratives of how each of the product lines 

were developed during the period of inquiry. By doing so my aim is to high-

light the relationships between different NPD projects and their role in the 

development of product lines. 

 

 
Sounding line 

The sounding line had been the traditional core business of the company since 

its inception. A total of eight products were developed during the period of 

inquiry that can be associated with this product line. These were: 

 

1) ELSA 

2) RS restructuring 

3) RS 21 and RS 24 

4) CORA 

5) METOX 

6) New sonde batteries 

7) SODAR 

8) RS 80 (NASTA) 

 

The first new product that was developed was ELSA, which was started in 

1969. Its development was led by Helsinki University of Technology that had 

initially developed the technology. The project was finalized as a joint project 

between Vaisala and HUT. At the time of development, there was knowledge 

that market for these kinds of products would increase but there was no cer-

tainty whether this opportunity could be fully captured with the product. The 

product was a standalone solution, as it did not have converge points with ra-

diosondes that had already been developed in this product line. 

RS restructuring continued the development of the sounding line in 1970.  It 

was started as a project to enhance the previously developed RS 16 radiosonde. 

Initiation of RS restructuring also sparked the development of RS 21 and RS 

24 radiosondes in 1971. Both of these products were developed to extend the 

already existing sonde line by correcting known errors and making the radio-

sondes compatible with different types of ground equipment. Their function 

was to retain the current position of Vaisala in the sonde market. RS 21 even-

tually became the standard radiosonde for the company and it was sold 

throughout the decade. 

CORA continued the product line in 1972 with regards to producing new 

ground equipment to be used with radiosondes. Its development was guided 
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by an in-depth study on the different ways to measure upper air winds and the 

perception that NAVAID systems, especially the OMEGA type, would become 

widespread in the future. Development of CORA and the RS 21 and 24 radio-

sondes converged with each other as they were made to function with each 

other early on during their development so they could be used together to 

make soundings. 

Only months after the development of CORA had been initiated on a full 

scale, Vaisala also initiated a collaboration to develop the METOX theodolite. 

The METOX project was perceived to complement CORA, as they both were 

products for the same market but at different price points (METOX being the 

cheaper option). The project was oriented towards extending the METOX the-

odolite into a semiconductor-based product and materialized into an automat-

ic switch. As there was existing market for the METOX products and an impe-

tus to have a stronger position in the radiotheodolite market, the product was 

perceived to grant a hold of the METOX market. What the product amounted 

to was a foothold in the METOX theodolite market and a product with a dis-

tinct position in the Vaisala product portfolio. 

New sonde batteries continued the product line with the intent of increasing 

the reliability of radiosonde deliveries by producing the sonde batteries in-

house. This project was initiated through a pre-study to learn how batteries 

could be made and after Eagle-Pitcher raised the price of their batteries 

Vaisala started the development of their own battery. What this amounted to 

was an in-house produced battery that could be incorporated into the existing 

radiosondes and further developed. Therefore, the role of the product was ra-

ther to strengthen the existing product line by increasing efficiency and relia-

bility of deliveries. In and of itself, it did not extend the product line with a new 

offering but rather addressed a key challenge with radiosondes which was the 

functioning of batteries that were subjected to extreme variation in tempera-

ture and humidity as the radiosondes climbed through the atmosphere. 

The development SODAR continued the product line, as the project was ini-

tiated in 1973. It deviated largely from the other products as it was a weather 

radar (something the company had not done before). It was also intended to 

function as a standalone product as it was not utilized in conjunction with ra-

diosondes. A significant part of the product was done in University of Oulu. 

The development of SODAR lagged behind schedule for years but eventually it 

was launched into the market in 1979. 

A significant renewal of the product line materialized when RS 80 was devel-

oped. The product usurped all the previous radiosondes with its new and 

lightweight construction. Like with the other radiosondes, it continued the 

product line and provided added value to the customers. Its impact was signif-

icant as it replaced all other radiosondes as the main radiosonde product of the 

company. Therefore, it became the new standard product that was sold as such 

and further developed into different modifications. Much like the RS 21 and 

24, it was directly developed to work with MikroCORA (2nd generation CORA 

system).  
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The product line was split into two distinct sub lines in 1981. The two sub 

lines were sonde line and equipment line. This was preceded by a change in 

1976 to separate radiosonde production into its own product line. 

 

 
Automatic weather station line 

The automatic weather station line was developed from zero during the period 

of inquiry. However, Vilho Väisälä had already tried to build an automatic 

weather station in the 1950s and 60s but suitable technology did not exist at 

that time (Michelsen 2006, p. 146). Therefore, automatic weather stations 

were not a completely new thing for the company. Three products that were 

developed during the period can be associated with this product line. They 

were: 

 

1) Kemi lighthouse 

2) HATTARA 

3) MIDAS 

 

The automatic weather station line was originally initiated through a pre-study 

on the functions of automatic weather stations and the specifications that 

WMO suggested for them. This was concretized in the first automatic weather 

station project that was the Kemi lighthouse in which the American Sierra Re-

search Corporation collaborated with Vaisala to bid for the project and con-

struct the weather station. The development of the lighthouse commenced in 

1973. The project was perceived extremely important as the company had im-

petus to establish itself in the market, the first customer (Finnish Maritime 

Administration) was know, future customer potential was perceived to exist, 

and with the help from Sierra in building the lighthouse, it could fit the needs 

of the customer. Completion of the project established the presence of Vaisala 

in the market. 

Shortly after the first automatic weather station project had been initiated in 

1973, the development of the product line was continued by HATTARA that 

was initiated as a pre-study with FMI to know the basic functions of automatic 

weather stations in airports. Actual development of the product was started in 

August 1974. The project was considered to be crucial as it enabled advancing 

into airport weather measurement. In addition to selling the system to be used 

in Helsinki-Vantaa airport a similar system was sold to Saudi-Arabia. 

Final main product in this product line during the period of inquiry was 

MIDAS, which was a new microprocessor based weather station. It was devel-

oped in collaboration with external parties as a part of the COST 30 initiative 

that started in October 1975. The goal of the COST project was to develop a 

prototype to be displayed in COST 72 exhibition. This method of working with 

third parties enabled Vaisala to lead the development and reap the benefit of 

using the knowledge of third parties in the development. FMI also agreed to 

buy the product when it was ready as Vaisala had previously succeeded in 

providing then with the HATTARA system.  



Historical narrative 

97 

 
Humidity measurement line 

The humidity measurement line was developed from scratch during the period 

of inquiry. The only focal product in this product line was HUMICAP. The hu-

midity line was originally initiated in 1971 as a challenge that the CEO had giv-

en to different research institutions on finding the meteorological quantity that 

was hardest to measure accurately and finding a new solution for its meas-

urement.  

What came out of the challenge was a solution from VTT that Vaisala tested 

in fall 1972. The product was considered to have potential as component of 

radiosondes and automatic weather stations. In addition to this, HUMICAP 

was planned to become a product family that would consist of 1) sonde sensor, 

2) humidity transmitter and receiver, 3) small measurement devices and 4) 

measurement devices for home use. 

What the single product amounted to was tremendous and a separate prod-

uct line concentrating only on HUMICAP was established. However, the prod-

uct line only consisted of a single central product from which different applica-

tions were made. Despite this at end of the decade when Vaisala transformed 

into a matrix organization, the decision to establish a separate microelectron-

ics line was largely influenced by HUMICAP that remained a separate product 

line. 

This concludes the section that identifies the main historical events, NPD 

projects and the development and change of product lines during the period of 

inquiry. Next I move into analyzing the NPD projects to identify recurring ac-

tivities pertinent to new product development and after this to proposing 

mechanisms that underlie new product development. 
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6. Analyses of NPD projects and the re-
curring activities 

6.1 Identifying entities, activities and their influence 

Stemming from the centrality of entities, activities and structures, I now seek 

to depict the different actors and their influence in the new product develop-

ment of Vaisala during the period of inquiry. Specifically, four different kinds 

of entities had an influence on the NPD projects. These were: 1) Vaisala new 

product group, 2) Vaisala NPD department, 3) external research institutions 

and 4) customers and collaborators. 

Vaisala new product group was a central entity within Vaisala through-

out the period, as they orchestrated product development within the company 

and also managed external relations. They were the central decision-making 

unit in Vaisala as they assessed which NPD project would be started, which 

projects would be commercialized and which ones would be terminated. 

The new product group was in charge of a number of activities. They were 

mandated with choosing which projects to start. This included both projects to 

improve existing products as well as projects aimed to develop completely new 

technologies and products.  The new product group also decided how the NPD 

work would be organized and what kind of activities would be undertaken. 

This could include, for instance, ordering a pre-study from the University of 

Oulu as was the case with SORAD or doing the same activity in-house as was 

the case with developing new sonde batteries.  

The new product group was also the entity that evaluated NPD projects when 

the projects reached a stage where their technological and commercial poten-

tial could be evaluated. This evaluation led to the termination of, for example, 

the Personal Dust Sampling Pump project, while many other projects fulfilled 

the set criteria and were commercialized. 

As the main decision-making entity, the new product group also bore the re-

sponsibility to decide on investments into new production equipment, whether 

products would be further enhanced, and how the products would affect future 

evaluation of new product development projects. Therefore, they also had a 

major role in deciding how the recently launched products would affect future 

product development. 
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As already noted, within Vaisala the new product group was the main deci-

sion maker with regards to new product development. This was largely due to 

the fact that the head of the group was the CEO of the company Yrjö Toivola 

and the group members included R&D, marketing and commercial directors of 

the company. Therefore, the group had direct power over different units of the 

organization as well as all the NPD activities that were done. 

Vaisala NPD department refers to the organizational unit in Vaisala re-

sponsible of developing new products. Despite the fact that new product de-

velopment was organized around projects, using the department as a single 

entity lends an amount of clarity to the analysis as the NPD project teams were 

assembled from the members of the NPD department and many of the mem-

bers simultaneously took part in multiple projects. 

The NPD department was in charge of creating ideas, turning them into a 

form that could be evaluated by the new product group and then developing 

them into commercial products. On one hand, when CK12 aviation radiophone 

project was initiated, it was the responsibility of the NPD department to first 

make a prototype of the product that could be then evaluated. On the other 

hand, in the case of developing ELSA, the Helsinki University of Technology 

(HUT) research team had an idea for the product but the Vaisala NPD depart-

ment in cooperation with the HUT team turned the idea into a commercial 

product. The NPD department also conducted a number of pre-studies, such 

as in the case of CORA, where the development project was initiated through 

an in-depth literature review of possible solutions. 

With regards to all the activities that the NPD department conducted, they 

were under direct control of the new product group. Therefore, there is a direct 

structural power relationship between the new product group as the decision-

making entity and the NPD department as an executing entity within the com-

pany. 

External research institutions are a central influencing entity on the 

Vaisala new product development. The research institutions included, for in-

stance, University of Helsinki, University of Tampere, University of Oulu, and 

VTT (the Technical Research Centre of Finland). 

The main role of these entities with regards to the new product development 

of Vaisala was to offer ideas and concepts for new products. This occurred 

through multiple different ways. For instance, the development of the Personal 

Dust Sampling Pump was initiated when University of Tampere proposed a 

joint research project on an idea they had come up with. This kind of ideation 

could also come about in a more indirect manner, as was the case with HUMI-

CAP where Vaisala initially opened a competition for Finnish research institu-

tions to come up with a meteorological quantity that was hardest to measure 

and to provide a solution to measure it. 

Many universities and research institution had good relationships with 

Vaisala as it had actively developed these relationships throughout the years 

and the company had always valued academic research. These relationships 

have their roots in the inception of the company. This stems from the fact that 

the role of the company was to function as the commercial end of a triumvirate 
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consisting of University of Helsinki (that provided the scientific knowledge), 

Finnish Meteorological Institute (that provided financing and practical needs) 

and Vaisala (that provided equipment to solve meteorological problems). At 

the heart of this relationship was Vilho Väisälä who had a central role in all of 

the three instances. 

Also due to the research orientation of the company, Vaisala provided many 

Finnish research teams one of the few opportunities to commercialize techno-

logical innovations on a global scale. This was also one of the decisive factors 

that drew ideas and innovations from the Finnish research institutions to the 

Vaisala sphere of influence.  

Customers and collaborators had a central role in influencing the re-

search projects that Vaisala undertook during the period of inquiry. Specifical-

ly, these entities influenced on what kind of NPD projects would be started by 

indicating demand for certain products and by indicating technological trajec-

tories that could be followed. 

The main activities that these entities induced was that they specified the 

products that they wanted from Vaisala or the kind of products they would be 

willing to develop in cooperation with Vaisala. For instance, the development 

of the RS 21 and RS 24 radiosondes was started because a customer put pres-

sure on Vaisala to develop radiosondes that would work in the ground equip-

ment of other manufacturers. On the other hand, the COST initiative provided 

financing for the development of MIDAS and the further development of 

HATTARA. Therefore, customers and collaborators had a central role in initi-

ating NPD projects in different areas. 

Throughout the years Vaisala had developed close working relationships 

with many customers and collaborators. For instance, the Finnish Meteorolog-

ical Institute had been a key customer as well as a collaborator for Vaisala 

since the inception of the company. This relationship alone contributed to the 

development of, for instance, HATTARA and had historically been the main 

proving ground for new radiosondes. Vaisala had also actively taken part in the 

COST initiative and its meteorology branch to be able to secure their role in 

future COST projects. From this collaboration, the MIDAS system was devel-

oped and HATTARA was further developed. Ongoing relationships with cus-

tomers also affected NPD and its direction as Vaisala aimed to provide the cus-

tomers solutions to their measurement problems. 

 

6.2 Event Structure Analysis 

 

The previous discussion on entities, their activities and relationships between 

them provides grounds for uncovering the influence of different entities on the 

ideation, evaluation and outcomes of different NPD projects and eventually 

proposing mechanisms that underlie each of these stages. Now using the event 

structure analysis method presented in the methodology Chapter, my aim is to 



Analyses of NPD projects and the recurring activities 

102 

construct an event structure of the events in question. This enables me to de-

construct the period of inquiry into projects, actions and relations. 

In coding the events, at least three distinct events were coded for each NPD 

project: 1) prerequisite event(s) for the beginning of an NPD project, 2) initia-

tion of the NPD project and 3) outcome of the NPD project. Despite the fact 

that Vaisala had two distinct entities that were central in the NPD projects 

(new product group and NPD department), the activities of Vaisala were con-

structed as a single entity to increase clarity of the analysis as increasing the 

amount of entities generates unnecessary complexity to the event log. The raw 

event log was also further disseminated into three domains, which were the 

national domain, the global domain, and the Vaisala new product development 

domain. This helps in further understanding activities that happened within 

and beyond the focal company. Figure 8 depicts the event structure of the NPD 

events from the 1969-1982. 
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Figure 8: Event structure of NPD projects 1969-1981 
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From the event structure, we can easily see the influence that actors in both 

the national and global domain had on the new product development of 

Vaisala. Therefore, it appears that Vaisala was strongly influenced by the local 

technological domain consisting of a wide technological knowledge base held 

by universities and other research institutions. Simultaneously, the influence 

of the global technological domain focusing on meteorology as well had an 

influence on the product development of the company. Thus, it is evident that 

customers, collaborators and Finnish research institutions had a major impact 

on the NPD projects of the company and that very few projects were started 

without some kind of external stimulus. 

The event structure also reveals that many projects were influenced by previ-

ous NPD projects. Therefore, despite the large amount of external influence, 

the technological trajectory induced by already existing products had an im-

pact on the products that would be developed in the future. Therefore, there 

appears to be a balance between absorbing external influences and continuing 

existing technological trajectories induced by the existing products. 

The event structure tells only a story of the relationships to third parties that 

Vaisala had in developing new products and the influence of existing products. 

The next step is to move to analyze the activities within the NPD projects to 

define the role and relationship of the new product group and NPD depart-

ment in actualizing the projects. For doing this, the event structure analysis 

provides grounding and direction. 

 

6.3 Uncovering recurring new product development activities 

 

Now that a broad picture of the NPD activities has been provided with the help 

of the event structure analysis, a closer analysis of the NPD projects is possi-

ble. In uncovering the activities that underlie NPD my first goal is to dissemi-

nate them into three different classes based on whether they pertain to idea-

tion, evaluation or outcomes. 

In depicting the activities, I first outline the initial conditions of each NPD 

project in a table and then the actors and their activities that succeeded it. 

From this depiction of the development process I abstract the categories of 

activities that contribute into actualizing the process. This can also mean that a 

number of activities can contribute to the actualization of a single process.  

In depicting the recurring activities, the main focus is on the structure of the 

activity. This stems from the notion that none of the activities are actualized 

identically between the projects but rather they share a common blueprint in 

the way they operate. Therefore, the activities identified here should be taken 

as abstract categories of action that share a common structure.  

After depicting the activities I provide a separate theoretical grounding for 

the activities from literature to highlight the kind of attention they have re-

ceived in the extant literature. This is done to follow the suggestion of Eisen-

hardt and Martin (2000) that many facets of capabilities have received atten-
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tion in their respective field. It also constitutes the third step in the process of 

building a mechanism explanation. Next, I move to analyze the activities relat-

ed to ideation, evaluation, and outcomes. 

 

6.3.1 Recurring ideation activities 

 

Deriving from the event structure analysis, external parties appear to exert a 

substantial influence on the ideation stage. Also previously developed products 

appear to have an impact. Table 5 depicts the actors and NPD activities that 

were conducted in each of the projects during the ideation stage. The outcome 

of process in the ideation stage is not depicted, as ideation was always followed 

by evaluation that was conducted by the new product group. 
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Table 5: NPD activities in the ideation stage 
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A total of five categories of recurring activities can be abstracted from the ac-

tions that have been undertaken in the ideation stage. These activities appear 

to constitute routines through which new product concepts are developed as 

they share a common blueprint in the way in which the organization responds 

to the need to develop new products. Specifically, these routines are: 1) further 

development of existing product or prototype, 2) execution of a pre-study, 3) 

initiating collaboration with a third party, 4) initiating a project to match exist-

ing customer needs and 5) initiating a development of a prototype. Next, I will 

describe these routines in more detail. 

Further development of existing product or prototype appears in a 

number of NPD projects. These kinds of projects were largely set in motion by 

improvement of a product, where the degree of improvement led it to be a 

standalone solution. For instance, CK 12 aviation radiophone was a project 

where the old CK 11 was augmented with a digitalizer. In the same vein RS 

restructuring was a project that commenced from improving the deficiencies 

left in RS 16 but ended up being a separate project as the improvements were 

so significant. 

The routine is initiated by the new product group, which then instructs the 

NPD department to initiate the further development of an existing product or 

a prototype. This routine seldom appears alone (only in the case of electronic 

microscope) but rather is a routine through which NPD staff is provided with a 

starting point for a project and direction how to proceed with the develop-

ment. It appears to serve two main functions which are: 1) effective use of pre-

vious prototypes and projects and 2) indicating a starting point of a pro-

ject/existing product from which NPD staff can commence a project.  

Further development of existing products has received attention in the new 

product development literature and therefore it can be redescribed through 

extant literature. This procedure was identified in the methodology section as 

being necessary for giving theoretical grounding for the components of the 

mechanisms. These kinds of NPD projects can be characterized as incremental 

innovations where existing products are adapted, refined and/or enhanced 

(Garcia and Calantone 2002).  Thus, further development of existing products 

is an act of local search where search depth is increased to make the search 

activity more predictable and decomposable into smaller tasks (Katila and 

Ahuja 2002). 

Execution of a pre-study was a frequently used mean to approach NPD 

and manifested in different forms. These studies were initiated because of the 

need to gauge the state of technological development in a specific area, to find 

directions for further development, or to understand market potential. For 

instance, in the CORA project, the project commenced through an in-depth 

literature review to find out different ways to measure upper air winds. Specif-

ically, the three main kinds of pre-studies used were: 1) studies on the used 

solutions and needed specifications, 2) literature reviews on possible solutions 

and 3) studies on the market potential/market research. 

The impetus for these studies was to gain insight and approximate towards a 

product that could have technical and commercial potential. The new product 
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group always initiated the routine but a party deemed most suitable by the 

new product group conducted the pre-study. In most occasions this was the 

NPD department but external parties were also used to execute the pre-

studies. The routine appears to serve three distinct functions: 1) generation of 

information for the management to evaluate the feasibility of the product, 2) 

giving direction to the project or 3) exploring new directions of development.  

Through extant literature pre-studies could be redescribed as predevelop-

ment activities. Predevelopment includes activities such as defining the prod-

uct concept and developing understanding of customer needs before the actual 

development starts (Cooper 1988; Khurana and Rosenthal 1997; Langerak, 

Hultink and Robben 2004). These activities have been suggested as being one 

of the factors that determine new product success (Cooper 1988; Evanschitzky 

et al., 2012; Henard and Szymanski 2001) and they could be conceptualized as 

being aimed towards boundary spanning search because the activities span 

beyond the technological boundaries of the company (Rosenkopf and Nerkar 

2001). 

Initiating collaboration with a third party occurred frequently during 

the period of inquiry. Vaisala conducted a large amount of collaborative NPD 

with different instances. These kinds of projects were mainly initiated by Finn-

ish universities and research institutions such as VTT that offered Vaisala pos-

sibilities for product development. For instance, ELSA was originally an idea 

developed in HUT and then further developed in Vaisala. Also, in one instance, 

a French company METOX offered Vaisala the opportunity to further develop 

their products.  

The routine involves the new product group, the NPD department, and an 

external party. In most cases the new product group was offered an opportuni-

ty to collaborate with a third party. This opportunity was usually evaluated and 

if the evaluation was positive the collaboration was started. During the collab-

oration, there appears to be three primary modes of operating. The first mean 

of collaboration is that the third party provides a platform on which the 

Vaisala NPD can develop from, as was the case with METOX where Vaisala 

developed on the existing product of METOX. The second mean of collabora-

tion is that Vaisala NPD department and the third party directly collaborate in 

the creation of the outcome as was the case with developing ELSA with HUT 

research team. The third way of operating is that the third party works under 

the supervision of Vaisala new product group and Vaisala new product devel-

opment is involved in the development process only in the later stages of de-

velopment. 

The routine is almost always accompanied by a routine to develop a proto-

type (the only occasions where this was not done was HATTARA). This ap-

pears to be a way to hedge the risk of collaboration by doing a working proto-

type as early as possible to enable evaluation of the business potential of the 

project. 

The impetus for this routine is to tap into the technical knowledge and ideas 

of third parties. This is an issue already emphasized in the research and devel-

opment plan set out for 1972-1982. Therefore, the routine provides new ideas 
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and concepts that can fall beyond the immediate competence areas of the 

company. For instance, HUMICAP is a good example of collaboration where 

an external party was able to come up with a solution that could not have been 

figured out within the focal company itself. 

Collaboration with a third party has also received attention in academic lit-

erature and it has been suggested to be undertaken to satisfy customer needs 

and to take advantage of market opportunities that the focal company alone 

cannot fulfill (Littler et al. 1995). Collaboration with universities and public 

institutions, as it the case in many of the NPD projects, has been studied wide-

ly and they have been suggested to enhance the focal firms intensity of product 

innovations (Robin and Schubert 2013), providing assistance in problem solv-

ing, improving understanding and providing sources of information for new 

projects (Bishop, D’Este and Neely 2011). Specifically, they enable the organi-

zation to venture into organizational boundary spanning (Rosenkopf and 

Nerkar 2001). 

Initiating a project to match existing customer needs was how some 

NPD projects began. These kinds of projects were initiated by customers of the 

company that required new kinds of products from the company. For instance, 

the development of RS 21 and RS 24 radiosondes were initiated because cus-

tomers were putting pressure on Vaisala to develop radiosondes that would 

work with the ground equipment of other manufacturers. 

The routine is initiated by the new product group when a new customer need 

is identified and they direct the NPD department to start development project 

to fulfill this need. In many instances this meant the improvement of an exist-

ing product to match customer needs. Overall the routine has a purpose of 

responding to an emerging customer need. 

Matching customer needs through product development has received sub-

stantial attention in the extant literature. For instance, Danneels (2002) pro-

posed that product innovations stem from linking technological competences 

with customer competences. From a marketing perspective, this can be identi-

fied as market sensing that enables the company to learn from its customers 

and in part customer linking through which the company aims to establish 

close communications with its customers (Day 1994). 

Initiating the development of a prototype was a central routine in 

many NPD projects. This routine never appears alone and therefore its role is 

to actualize the outcomes of other routines into a materialized form so that 

they can be evaluated. In many occasions the goal of building a prototype was 

to test the technical feasibility of an abstract idea. For example, this was the 

case with SODAR, where the initial prototype was a failure but enabled steer-

ing the future development to a new direction. 

This routine was always initiated by the new product group and either car-

ried out by the Vaisala NPD department or a third party. As such it provided 

the new product group better grounds for evaluating the product in the evalua-

tion stage. 

Prototype development has been identified as an NPD activity that can en-

hance NPD performance by shortening development times (Barczak, Griffin 
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and Kahn 2009). Prototype development largely focuses on technical attrib-

utes of the offering and involves turning the product idea into a high quality 

product (Harmancioglu, Droge and Calantone 2009). Therefore, the initial 

product idea is embodied into a prototype to see how the idea functions in 

practice. This enabled the demonstrating the efficacy of the proposed solution 

and evaluation of the project in part by the management (Clark and Wheel-

wright 1993). Next I proceed into depicting the activities underlying the evalu-

ation stage. 

 

6.3.2 Recurring evaluation activities 

 

The evaluation activities commence from the point where ideation is drawn to 

a close. At this point specific parts of the project were at a stage where they 

could be evaluated and thus there were grounds to analyze whether the prod-

uct could be commercialized. The management of the company executed these 

activities. From the beginning of 1972 the new product group was established 

as a formal platform for the management to decide on which projects would be 

carried out. These activities were codified in the documentation that describes 

the function and role of the group. 

The initial condition for each of the NPD projects in this stage was that the 

project had generated enough information for it to be evaluated. The outcome 

of this process is either a decision to develop the product into a commercial 

solution or discarding the product development project altogether.  

The evaluation activities were either carried out in a single instance or they 

were paced throughout a longer period of time. Thus, there was either a dis-

tinct evaluation event where the new product group evaluated the whole pro-

ject or the evaluation activities were carried out when enough information had 

been generated to make a judgment on the different facets of the project.  

Table 6 depicts the activities of the new product group when they evaluated 

new products to be developed into commercial products. For the sake of clarity 

only activities and outcomes are portrayed in the figure, as the initial condi-

tions were very similar. 
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Table 6: NPD activities in the evaluation stage 
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A total of five recurring activities can be abstracted from the activities under-

taken by the new product group in the evaluation stage. These appear to take 

the form of exercising simple evaluation rules as they depict the rules of thumb 

that guide which opportunities to pursue, taking the form of selection rules 

(Bingham and Eisenhardt 2011). These activities shared behavioral patterns 

between projects through their repetition and many of them were articulated 

in the founding documents of the new product group to guide how projects 

could be evaluated. The evaluation documentation also provides representa-

tions of cognitive processes and their outcomes as many documents provide 

rationale and justification on why certain decisions were made. This follows 

the suggestion of Bingham, Eisenhardt and Furr (2007) in identifying simple 

rules. Specifically, the simple rules applied at Vaisala were: 1) product evalua-

tion, 2) competition evaluation, 3) market evaluation, 4) product policy coher-

ence and 5) risk evaluation.  Next, I will describe these rules in more detail. 

Product evaluation refers to exercising a rule in which the new product 

group examined the technical feasibility of the new product or concept in the 

light of the available information. For instance when NASTA was developed, 

the new product group deemed the product to be worthwhile as it had been 

tested at the Danish Meteorological Institute for an extensive period of time 

and the test results were positive. This rule is codified in the founding docu-

ments of the new product group, as their task was to set the standard level of 

quality for new products. This rule appears to be the most persistent in the 

evaluation stage as it was conducted when evaluating each of the commercial-

ized products. 

Product characteristics such as technological sophistication have been iden-

tified in the extant literature as a key predictor of new product performance 

(Henard and Szymanski 2001). It is these characteristics that the new product 

group evaluated when doing product evaluation. Therefore, in doing so the 

managers evaluated whether decision to deploy resources in a specific project 

would be effective use of them. This follows the suggestions of Mahoney (1995) 

on the role of management in optimizing resource allocation. Such is the case 

with the other evaluation rules as well. 

Competition evaluation refers to exercising a rule where the new product 

group examined the market for a new product in light of the current and pos-

sible future competition. In the case of CK 12 aviation radiophone and elec-

tronic microscope the competition was deemed too fierce for Vaisala to suc-

ceed in it. In the case of HUMICAP and Kemi lighthouse competition did exist 

but it could be usurped with the offering that was being developed. This rule is 

codified in the founding documents of the new product group as their respon-

sibility was to be capable of evaluating competition and relating the situation 

to the decision whether products would be commercialized or discarded. The 

rule appears to be present in conjunction with market evaluation, where these 

two rules in conjunction enable the new product group to evaluate the market 

potential of the new product. 

Analyzing and maintaining an understanding of the strengths and weakness-

es of competitors has been identified as being central for successful NPD 
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(Atuahene-Gima 2005). Marketplace characteristics that relate to competition 

have also been identified as potential antecedent for new product performance 

(Henard and Szymanski 2001). Therefore, in doing competition evaluation, 

the management evaluated the new product in light of competition to deter-

mine whether it is effective to allocate resources for the project or not. 

Market evaluation refers to exercising a rule where the new product group 

evaluates the potential of the new offering to fulfill existing customer needs in 

light of the available evidence. When the RS 21 and RS 24 radiosondes were 

developed they were deemed to fulfill a new customer need in the sense that 

they would fit into the ground equipment of other manufacturers and thus 

fulfill a need voiced out by customers. This rule enabled the new product group 

to fulfill its goal in defining whether a new product would fill the commercial 

and quality related goals. The rule appears to be present in conjunction with 

product evaluation, where these two rules together enable the new product 

group to evaluate the potential of the new product in the market. 

Understanding the needs of the customers has been identified as being cen-

tral for successful NPD (Atuahene-Gima 2005) so as to be able to respond to 

these needs. Danneels (2002) has also stressed the importance of integrating 

customer knowledge into the new product development process. By doing 

market evaluation on a product, the new product group determines whether, 

according to their perception, the product responds to customer needs.  

Product policy evaluation refers to the evaluation of whether the product 

fits with the current product policy of the company. Deciding on whether a 

certain product fits with the product policy was one of the central tasks of the 

new product group as one of their main tasks was to think and formulate 

product policy for the company. For instance, this was a central consideration 

when new radiosondes were approved for commercialization, as they would 

continue the product line. Oftentimes the use of this rule was accompanied by 

product and market evaluations. 

The fit of a new product with both technological and marketing resources has 

been identified as a driver of NPD performance (Harmancioglu, Droge and 

Calantone 2009). Product policy evaluation could be claimed to function to-

wards these ends. Furthermore, this evaluation enables the management to 

evaluate possible synergy benefits generated by the product with regards to 

technology and marketing (Henard and Szymanksi 2001). Therefore, the 

product policy evaluation directs the management towards analyzing how ef-

fective resource allocation would be in a specific project. 

Risk evaluation refers to exercising a rule where the new product group 

evaluated the financial risk related to the final development of a new product. 

Throughout the period of inquiry, Vaisala applied for extensive amounts of 

money for product development from the Finnish Ministry of Trade and In-

dustry and also from SITRA (The Finnish Innovation Fund). While this rule is 

not codified in the operating principles of the group, evaluation of the financial 

risk of advancing projects was done frequently. For instance, when developing 

the CK 12 aviation radiophone exercising the other rules resulted in a negative 

outcome but still the availability of external financing was deemed a positive 
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factor when the project was evaluated. In many instances this was a central 

consideration when products were made for new markets. 

As the mortality rate of NPD activities is high (e.g. Barczak, Griffin and Kahn 

2009; Griffin 1997), risk evaluation enabled the management to mitigate it by 

explicitly evaluating the risk associated with commercialization. The rule 

therefore mainly deals with the amount of external resources the company can 

use in the development to supplant the use of own resources. Therefore, 

through this the managers aim to optimize the resource allocation of the or-

ganization by evaluating the balance and risk related to the use of both their 

own as well as external resources. Next I proceed into depicting the activities 

that relate to the outcomes stage. 

 

6.3.3 Recurring outcome activities 

 

The outcome activities commence from the point where evaluation has been 

done. At this stage, a project has been deemed either to be launched or to be 

terminated. The initial condition for these activities is that the project has been 

selected for commercialization. While some projects represent larger systems 

where the term product launch may sound unfitting, all the products were 

deemed to be viable to be sold to new customers as well. This process depicts 

the impact that the implementation and commercialization created. 

Table 7 depicts the actors and NPD activities that were conducted in each of 

the projects during the outcome stage. These actions were either executed by 

the new product group or the product development department. The initial 

condition for each project was a preliminary decision to commercialize the 

product and therefore it will not be presented in the table. 
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Table 7: NPD activities in the outcome stage 
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A total of five recurring activities can be abstracted from the actions that have 

been undertaken in the outcome stage. These activities include exercising rou-

tines and procedural heuristics and adjusting the evaluation rules. Specifically, 

these activities are: 1) product launch, 2) acquiring a patent, 3) further devel-

opment of the product, 4) investment into production equipment and 5) be-

coming part of the new product evaluation. Next, I describe these activities in 

more detail. 

Product launch refers to a routine with a number of activities orchestrated 

by the new product group. First, the new product group ensures the capacity of 

the organization to make the product by either making a first production run 

of the product or delivering the first system to a customer. Then the product is 

added to the portfolio of sold products. For instance, when CORA was 

launched the product launch consisted of delivering the first two systems to 

the French Meteorological Institute and then commencing the active sales of 

the product to other interested parties. In the case of RS 21 and RS 24 this 

meant that a first production run of the radiosondes were made and active 

sales of the sondes was commenced. 

This routine is present in all of the NPD cases and the new product group ini-

tiates it. The routine ends the NPD project and moves its outcome to be part of 

the offering portfolio. After this, additional development to the finished prod-

uct can be made but it is initiated through a separate project. Therefore, the 

function of the routine is to close the NPD project and subject its outcome to 

market feedback where its final success can be determined. 

As a theoretical construct a product launch can be perceived both as an out-

come of new product development as well as an activity belonging to it (high-

lighting its dual role as an outcome and as an activity). On one hand, it can be 

perceived as a resource allocation decision that steers the way in which the 

organization conducts its day-to-day activities and uses its resources. On the 

other hand, market launch has been identified as a proficiency of an organiza-

tion to launch products to the market and to conduct the related marketing 

activities (Harmancioglu, Droge and Calantone 2009) and it can also include 

process development (Pisano 1997) to create a capacity for the organization to 

successfully produce the offering. With regards to this, launch relates to mar-

keting, sales, distribution, promotion, R&D and engineering skills (di Bene-

detto 1999) where management has a central role in orchestrating these broad 

activities.  

Acquiring a patent refers to a routine initiated by the new product group 

in which they apply and receive a patent for the new product or a component 

of it. The patent acquisition is done in conjunction with the NPD staff that had 

been involved in the development project. This routine is conducted to acquire 

protection for the intellectual property incorporated into the product. For in-

stance, when HUMICAP was developed, Vaisala acquired patents for the cru-

cial parts of the product so that the competitors could not copy it. 

The routine is initiated by the new product group and it is codified in the op-

erating principles of the group. Patenting is an infrequent routine within the 

array of outcome routines and pertains usually only to the most radical new 
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products that the company had developed such as HUMICAP and ELSA. De-

spite this, patenting had been a recurring way of operating for the company as 

it had a substantial portfolio of patents during the 1970s and 1980s. 

Patenting has been widely used as an outcome measure of new product de-

velopment (see Henderson and Cockburn 1994 for an example). It can also be 

understood as an act of codifying important knowledge into a form in which it 

can be protected and used as a resource. Thus, patenting serves a dual purpose 

as an outcome of NPD and as a mean of codifying and protecting organization-

al knowledge gained through exploration (e.g. Rosenkopf and Nerkar 2001). It 

also creates a new resource for the company that can be leveraged in other 

projects or sold to third parties. 

Further development of the product refers to a routine to initiate a 

project to develop a launched product further. This can be perceived to be par-

allel to the routine of further developing an existing product or prototype iden-

tified to be pertinent to the ideation stage. For instance, after CORA was 

launched it was developed into MicroCora system and a variant that was sold 

to the FGGE project.  

The function of this routine is to update an existing offering and to make it 

more coherent with the needs of the customers. In some instances the routine 

is also used to enhance the launched product that had deficiencies. Therefore, 

the routine serves two purposes that both aim at making the product more 

coherent with the needs of the customers. 

Updating and further developing existing offerings was done for most of the 

offerings. It is lacking only from the NPD projects where either only one gen-

eration of the product was developed or where the product was superseded by 

a new generation of similar products such as in the case of RS 18 that was su-

perseded by new and more up-to-date radiosondes. 

Further development of a product can be conceived as a resource allocation 

decision to continue search activities on the vicinity of the launched product. 

Therefore, this activity can be perceived as continuation of development 

through local search by increasing search depth (e.g. Katila and Ahuja 2002). 

This kind of outcome transfers the core knowledge of the project from out-

comes back into ideation so that it can be further extended. Therefore, the 

problem-solving cycle (Clark and Fujimoto 1991) is continued to enhance the 

product. 

Investment into new production equipment refers to an investment in 

specific production technology that enabled mass-producing the offering. 

Therefore, it does not cover the general investments into production facilities 

and equipment that Vaisala did to a large extent during the period. Exercising 

this activity was commenced by the new product group based on the recogni-

tion that commercialization and/or mass production of the product was im-

possible without the specific investment. 

For instance, when the new sonde batteries were developed it was imperative 

to invest 100.000 FIM into a battery-making machine that enabled testing 

different permutations of the amount of active ingredients to find an optimal 

solution and to enable the mass production of batteries that could be used in 
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the radiosondes that Vaisala makes. This action characterizes use of the rule 

well. Investments into product specific equipment were associated only to very 

far-flung initiatives, namely new sonde batteries and HUMICAP of which both 

were beyond the immediate competence areas of the company. 

This type of activity can be perceived as the use of procedural heuristics 

(Bingham and Eisenhardt 2011) as it pertains to how the pursuit of an oppor-

tunity is executed. Investments into new production equipment can also be 

perceived as resource allocation decisions in which the management perceives 

that scaling up the production of the specific product can yield substantial 

benefits. Thus, this is largely an issue of optimizing resource allocation (Ma-

honey 1995). However, it is also a decision to invest in a specific path of devel-

opment, which is a long-term irreversible decision (Teece, Pisano and Shuen 

1997). 

Becoming part of the new product evaluation refers to an activity 

where the new product group incorporates the new product as a part of the 

product portfolio against which new products and product ideas are evaluated. 

This activity is executed within the new product group to modify the criteria 

used to evaluate new products. Its main purpose was to make sure that differ-

ent offerings would not directly compete with each other and new products 

could be developed to extend old offerings and product lines. 

Most of the developed products ended up being incorporated into new prod-

uct evaluation. This activity was missing only from products that had a distinct 

trajectory as either standalone products or as a single product family within a 

larger category of offerings. 

While the other outcome activities relate largely to resource allocation and 

actualization of the NPD into different outcomes such as product launches and 

patents, this activity relates to the augmentation of the knowledge base of the 

new product group. Therefore, it can be perceived as simplification cycling 

through elaboration (Bingham and Eisenhardt 2011) that updates and creates 

more comprehensive evaluation heuristics that the management uses when 

evaluating products during the evaluation stage. 

This concludes the section that identifies the main activities associated with 

the ideation, evaluation and outcome stages of new product development. Next 

I move into postulating mechanisms that the configurations of these activities 

could generate. 
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7. Postulating mechanisms  

The recurring activities presented in the previous section described the rou-

tines and simple rules related to ideation, evaluation and outcomes. As sug-

gested in the theoretical framework, this study aims to postulate mechanisms 

from the constellations of activities that take place in NPD projects in each of 

the stages. This section aims to fulfill this task. 

Altogether we have now explicated the activities undertaken in each of the 

NPD projects and abstracted categories of routines and simple rules that can 

describe them. The next step is to subject the cases to qualitative comparative 

analysis (QCA) (Ragin 1989) to determine how the configurations of routines 

and simple rules could constitute mechanisms. This is done by first coding 

each of the cases for the presence or absence of each of the activities to pro-

duce a truth table of the configurations.  

After a truth table has been generated for each of NPD cases, the cases are 

subjected to a minimization procedure provided by the Tosmana program 

(Cronqvist 2011). This gives the logically minimized configurations of activities 

that take place across the NPD cases vis-à-vis prime implicants. This is accom-

panied by case specific analysis to define which projects belong to a specific 

minimized configuration as some projects may contain concurrent explana-

tions across prime implicants. This procedure enables the identification of 

central and peripheral components of the mechanisms across cases. Therefore, 

each of the configurations depicts how the constellation of activities enables 

the process to proceed from initial conditions into an outcome. 

In depicting the configurations, I first describe the configuration of activities 

and the common denominators that the NPD projects share. After this, I move 

to postulating mechanisms that can underlie these configurations. 

 

7.1 Postulating ideation mechanisms 

 

Altogether five routines were identified in the previous section to be pertinent 

to the ideation stage. These routines were: 1) further development of existing 

product or prototype, 2) initiating a collaboration with a third party, 3) execu-

tion of a pre-study, 4) initiating a project to match customer needs and 5) ini-

tiating a development of a prototype. These routines or a constellation of them 
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were present in all of the 15 cases. Therefore, each of the NPD cases were cod-

ed for the presence and absence of the routines based on the NPD actions.  

One outcome condition was also coded which was the transfer of the project 

into evaluation stage. Each of the projects was transferred to evaluation stage 

and therefore none of the projects disintegrated during ideation. Table 8 pre-

sents a truth table of the NPD routines on the ideation stage. Altogether 12 

different configurations of NPD routines were identified. 

 
Table 8: Boolean truth table of ideation configurations 

 
 

No contrary configurations were identified and therefore all the NPD cases 

could be used for further analyses and no additional conditions were necessary 

to be introduced. The conditions were then analyzed for necessity and suffi-

ciency. On the level of configurations of conditions, each of the configurations 

is sufficient as they all enable the creation of a positive outcome. Neither of 

these configurations can be considered necessary, as there are other configura-

tions that can lead to the outcome. On the level of single conditions, no single 

condition can be deemed neither necessary nor sufficient, as no single condi-

tion alone is able to create a positive outcome (sufficient) and no single condi-

tion is present in all the configuration leading to successful outcome (neces-

sary).  

Next a Boolean minimization algorithm of the Tosmana program (Cronqvist 

2011) was applied to the truth table results. This generated logically minimal 

reduced expressions of the configurations of routines leading the NPD project 

to the evaluation stage. After this, the prime implicants were restructured 

based on case specific knowledge. This enabled excluding one prime implicant, 

further reducing the expressions and assigning cases to specific formulas 

based on case knowledge. The cases are assigned to specific prime implicants 

at this point to highlight the common characteristics between the projects. 

These assigned minimizations will also be further used in the next chapters 

when the postulated mechanisms are contextualized. Table 9 presents the pro-

cedure and findings.  
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Table 9: Boolean minimization table for ideation configurations 

These reduced equations state the combinations of central NPD routines both 

present and absent that lead to an NPD project from the beginning of ideation 

into the evaluation stage, covering the process of ideation.  As none of the for-

mulas led to failure there was no need to check for the consistency of the solu-

tions leading to failure. To better grasp each of the solution formulas and the 

postulated mechanism that underlies them, I next move to depicting them in 

detail. 

 

7.1.1 Local search mechanism 

 

The first formula for successful ideation contains the presence of further de-

velopment of existing product or a prototype and the absence of initiating col-

laboration with a third party and the execution of a pre-study. Specifically the 

formula can be stated as: 

 
 

This formula can be interpreted as explaining NPD projects that are firm-

internal projects where the focus is on developing a commercial stand-alone 

extension to an existing product or prototype. In explaining the projects as-
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signed to this prime implicant, the formula depicts a traditional extension of a 

product line or in one instance the extension of an existing prototype that had 

been in internal use into a commercial product. 

The ideation stage proceeds through the development of the existing prod-

uct. Thus no external collaboration or pre-studies are undertaken to under-

mine the process and the outcome it is intended to create. 

The mechanism that is postulated to underlie this configuration relates to lo-

cal search. The process begins from the recognition that there is an existing 

product or a prototype that could be enhanced. This raises awareness within 

the company above a threshold when a development project is initiated. The 

process ends when the project moves into the evaluation process conducted by 

the new product group.  From the perspective of the functional routines of the 

mechanism, central component of the mechanism is the further development 

of an existing product that appears to overpower all other routines. 

 

7.1.2 Exploratory search mechanism 

 

The second formula for successful ideation contains the presence of the execu-

tion of a pre-study and the absence of initiating the project to meet customer 

needs, and either the absence of further development of an existing product or 

the absence of initiating a collaboration to meet customer needs. Specifically, 

the formula can be stated as: 

 

This formula can be interpreted as explaining NPD projects that make use of a 

pre-study to orient the NPD project without the existence of a direct customer 

need. Therefore, the formula depicts the search for new kinds of solutions that 

could be developed into products in new product areas. 

The ideation stage proceeds through a number of different paths that charac-

terize the search for new solutions.  Despite the fact that the configurations 

before the minimization procedure included the presence of other factors, the 

search for a new solution through a pre-study is the main driver of this pro-

cess. 

The mechanism that is postulated to underlie this configuration relates to 

exploratory search. The process begins from the recognition that there is an 

emerging business opportunity to which a product could be developed. This 

raises awareness within the company above a threshold when a development 

project is initiated. This is followed a pre-study that gauges the ways in which 

the new opportunity could be grasped through the development of a new 

product. The process ends by moving the product idea to the evaluation pro-

cess conducted by the new product group.  

From the perspective of the functional components of the mechanism, two 

crucial notions can be made. Firstly, responding to an existing customer need 

appears in none of the configurations from which the minimization was made. 
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This indicates that the mechanism focuses solely on the development of a 

product to a possible new need and that these two routines are almost mutual-

ly exclusive. Secondly, while all other routines are present in the baseline con-

figurations, they have no central role and the execution of a pre-study drives 

the process. 

 

7.1.3 External knowledge embodiment mechanism 

 

The third formula for successful ideation contains the initiation of a collabora-

tion with a third party, initiating the development of a prototype, the absence 

of the further development of an existing product and either the absence of 

initiating the project to match customer needs or the presence of executing a 

pre-study. Specifically, the formula can be stated as: 

 

The formula can be interpreted as explaining NPD projects that capitalize on 

external knowledge in the ideation stage to produce a prototype that is not 

based on an existing product of the company. Therefore, the formula explains 

NPD projects where the organization exposes its NPD to external influences 

that are targeted towards the creation of a prototype that embodies these in-

fluences. 

The ideation stage proceeds through a number of paths that characterize the 

process of collaboration. Despite the fact that the configurations before the 

minimization procedure contained all other conditions besides the further 

development of existing product, the integration of external and internal 

knowledge into a prototype characterize this configuration.  

The mechanism that is postulated to underlie this configuration relates to 

exposing the organization to external influences and embodying these influ-

ences into a prototype. In all instances the process begins with a third party 

proposing collaboration with the focal company. When the collaboration is 

accepted, it is followed by the making of a prototype that incorporates 

knowledge from both Vaisala staff and the third party. The process ends by 

moving the prototype and associated knowledge to the evaluation process con-

ducted by the new product group.  

From the perspective of functional routines of the mechanism three crucial 

notions can be made. Firstly, initiating a collaboration with a third party ap-

pears to be mutually exclusive with the further development of an existing 

product. This indicates that in these kinds of instances Vaisala aims to guard 

their own intellectual property incorporated in products by not exposing them 

to third parties. Secondly, the execution of a prototype and the absence of ex-

isting customer need are present in the sub solutions. The presence of a pre-

study acts in these projects as a step in the ideation stage, where a pre-study is 

done to orient the development of the prototype.  The absence of an existing 

customer need characterizes the second sub solution by highlighting the no-
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tion that the product that is being developed falls beyond the immediate cus-

tomer base of the company and can be perceived as an attempt to extend oper-

ations into this area. Thirdly, while all other routines are present in the base-

line configurations, they have no central role and the execution of a prototype 

with a third party. 

 

7.1.4 Theoretical grounding for the mechanisms 

 

Altogether three different ideation mechanisms were postulated. All the mech-

anisms relate to how knowledge is created and used to generate product ideas 

and prototypes. Two of these mechanisms relate to the search beyond the im-

mediate knowledge domain and one relates to local search.  

The local search mechanism is closely related to previous NPD activities. 

This is done to search for solutions from the domain of current expertise, as 

has been suggested by Nelson and Winter (1982). The local search mechanism 

relies on the knowledge of a specific technological domain on which develop-

ment has been made. Therefore, it enhances the current technological 

knowledge in the specific area (Rosenkopf and Nerkar 2001) and incorporates 

this knowledge into the developed product idea that is later on subjected to 

evaluation. As an outcome, the ideation process leads to the generation of in-

cremental innovations that rely on exploiting local knowledge in new products. 

The two other mechanisms rely on exploring technologies that reside outside 

the immediate technological domain of the company but the way in which this 

exploration is conducted differs substantially. The exploratory search mecha-

nism focuses on probing new technological possibilities in fields where cus-

tomer needs did not already exist. Therefore, this kind of search relies primari-

ly on technological boundary spanning (Rosenkopf and Nerkar 2001). With 

regards to the external knowledge embodiment mechanism, the focal company 

relies on embodying the knowledge of a third part into a prototype that can 

later on be evaluated. This kind of search relies largely on organizational 

boundary spanning (ibid.) where the focal organization exposes itself to exter-

nal influences. This enables the organization to draw together the necessary 

competences to develop a new offering, as suggested by Van de Ven et al. 

(2008). Both of these ideation processes can lead to the creation of radically 

new innovations that rely on exploring new knowledge to generate product 

ideas and concepts. 

Delineating from March (1991), these three mechanisms also highlight the 

means through which Vaisala conducted exploration and exploitation in their 

NPD activities. Furthermore, Aspara et al. (2011) identified market/customer 

intelligence, brands/bonds and technologies/processes as the three resource 

classes through which exploration and exploitation can be conducted. Of these 

resource classes, ideation mechanisms rely mainly on technologies and pro-

cesses. Despite initiation of a project to match customer need was among the 

conditions used in the QCA, it appears not to have a central role in any of the 

identified mechanisms. Thus, the mechanisms focus on developing new tech-
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nologies from which new product ideas and concepts are developed. Therefore, 

the ideation stage can be said to be technology focused. 

Overall the mechanisms and their actualization in the NPD projects suggest 

that NPD was perceived as an efficient mode of using the resources of the 

company. Furthermore, the heavy focus on exploratory search is in line with 

the strategic goals of the company to broaden their offering portfolio during 

the period of inquiry. The decisions to venture into specific areas of develop-

ment were largely based on the new product groups’ perception as, for in-

stance, automatic weather stations were perceived important and therefore 

multiple projects were done on this area. 

Interestingly, the local search mechanism focuses largely on radiosondes and 

on products that were discarded later on during evaluation. This could be tak-

en to indicate that when NPD activities shift towards exploration, creating 

traction for local search can be challenging. However, local search provides 

coherence and orientation for the NPD activities that otherwise span both or-

ganizational and technology boundaries. 

Finally, it is apparent that the exploratory search mechanism and external 

knowledge embodiment mechanisms are adjacent in their capacity for creating 

change. They both enable the company to broaden its technology base but 

through different means.  

 

7.2 Postulating evaluation mechanisms  

Altogether five simple rules were identified in the previous section to be perti-

nent to evaluation. These were: 1) product evaluation, 2) competition evalua-

tion, 3) market evaluation, 4) product policy coherence and 5) risk evaluation. 

First, each of the NPD cases was coded for the presence and absence of the 

activities. One outcome condition was coded which was the decision to com-

mercialize the product and move it to the outcome stage. Failure to do so led to 

the termination of the project. Of the 15 projects 13 were chosen for commer-

cialization and moved to the outcome stage and two of the projects were ter-

minated at this stage. 

Table 10 presents a truth table of the NPD rules pertinent to the evaluation 

stage. Altogether 8 configurations of evaluation rules were identified. 

 
Table 10: Boolean truth table of evaluation configurations 
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No contrary configurations were identified and therefore all the NPD cases 

could be used for further analyses and no further conditions were necessary to 

be added. 

The conditions were then analyzed for necessity and sufficiency. On the level 

of configurations, the first six configurations can be considered sufficient as 

they lead to a positive outcome. None of these, however, can be considered 

necessary as there are alternate configurations that can lead to the same out-

come. On the level of a single condition, product evaluation is the only neces-

sary condition as it is present in all of the configurations that lead to a positive 

outcome. It, however, is not a sufficient condition as it alone is not capable of 

creating the outcome, i.e. lead the project into outcomes.  

Next a Boolean minimization algorithm of the Tosmana program (Cronqvist 

2011) was applied to the truth table results. This generated logically minimal 

reduced expressions of the configurations of rules leading the NPD project to 

either outcome stage or project termination. After this, the prime implicants 

were restructured based on case specific knowledge, which enabled assigning 

projects to specific formulas based on case knowledge. The cases were as-

signed to specific prime implicants at this point to highlight the common char-

acteristics between the projects. These assigned minimizations will also be 

further used in the next chapters when the postulated mechanisms are contex-

tualized. Table 11 presents the procedure and findings.  

 
Table 11: Boolean minimization table for evaluation configurations 

These reduced equations state the combinations of simple rules both present 

and absent that lead to an NPD project from the beginning of the evaluation 

stage either into outcome stage or project termination. This covers the process 

of evaluation. As one of the configurations led to failure, it was compared 
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against the formulas that led to success to reach a conclusion that the solutions 

are consistent. To better grasp each of the solution formulas and the postulat-

ed mechanism that underlies them, I next move to explaining them in detail. 

 

7.2.1 Policy coherent evaluation mechanism to existing market 

 

The first formula for successful evaluation consists of the presence of product 

evaluation, market evaluation and product policy evaluation. Specifically, the 

formula can be states as: 

The minimized formula of evaluation rules can be interpreted as explaining 

the selection of NPD projects where the management deems that a market for 

the product exists, the product itself is commercially viable and that it is co-

herent with the product policy of the company. Therefore, these products are 

deemed to be coherent with the kind of offerings the company wants to pro-

duce. In this type of evaluation the guiding idea is that the product follows the 

policy of developing technically excellent meteorological measurement devices 

and that a market for them exists. 

The mechanism that is postulated to underlie this configuration of rules is 

labeled policy coherent evaluation mechanism to existing market. The process 

consists of the evaluation of the product to determine if it meets quality stand-

ards, evaluation of the market to determine that there are customers that can 

appreciate the product and assessment that the product is coherent with what 

Vaisala as a company does. Therefore, the new product group tries to approx-

imate the external criteria that the identified customers would use in evaluat-

ing the product. The process ends when a decision is made to commercialize 

the product.  

From the perspective of functioning components of the mechanism one addi-

tional notion can be made. While competition evaluation is present in many of 

the raw configurations, it still is not minimized into the descriptive formula. 

This could be explained by the strong impact that the three rules together ex-

ert. 
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7.2.2 New market evaluation mechanism 

 

The second formula for successful evaluation consists of the presence of prod-

uct evaluation, market evaluation, risk evaluation and the absence of competi-

tor evaluation. Specifically, the formula can be states as: 

The configuration of evaluation rules can be interpreted as explaining a selec-

tion of NPD projects that were directed to new perceived markets and where 

the development risk had been alleviated through external financing. There-

fore, these products were perceived to help the company in extending into un-

sure new markets where risk mitigation through external financing has a dis-

tinct role in enabling the selection of the product. 

The mechanism that is postulated to underlie this configuration is labeled as 

new market evaluation mechanism. The process relates to expansion into new 

markets, which is explained by the lack of competitor evaluation and that the 

risk that arises from this is mitigated by external financing making risk evalua-

tion essential. Therefore, the mechanism incorporates product evaluation to 

assess the technical quality of the offering, market evaluation to determine 

that there is indeed a market need and risk evaluation to determine that while 

previous operations in the specific market did not exist, this risk could be alle-

viated by external financing. The process ends when a decision is made to 

commercialize the product. It is possible to speculate that the lack of competi-

tor evaluation could stem from the emerging nature of the market and tech-

nology, which inhibited making this kind of evaluation. Simultaneously, how-

ever, some kind of identifiable customer need already existed. 

From the perspective of functioning components of the mechanism one addi-

tional notion can be made. The presence of risk evaluation and the absence of 

competition evaluation could be complementary and subsequently incomplete 

market knowledge is alleviated by decreasing the development risk. Therefore, 

the lack of competitor evaluation is mitigated primarily through risk evalua-

tion and secondarily through the evaluation of market to determine that there 

is indeed customer need. 

 

7.2.3 Policy coherent internal evaluation mechanism 

 

The third formula for successful evaluation consists of the presence of product 

evaluation, competition evaluation, product policy evaluation and the absence 

of risk evaluation. Specifically, the formula can be stated as: 
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The configuration of evaluation rules can be interpreted as explaining selection 

of NPD project where the new product group deems the new product as being 

more efficient at fulfilling needs than the products of third party providers. 

The product is also deemed to be coherent with the product policy as it fits into 

the offering portfolio of the company. The absence of risk evaluation can be 

explained by the comparison with third party offerings that determines the 

superiority of own product in comparison to third party offerings and there-

fore separate risk evaluation becomes unnecessary. 

The mechanism that is postulated to underlie this configuration of rules is 

labeled as policy coherent internal evaluation mechanism. It relates to internal 

evaluation of own product versus third party offerings in fulfilling needs. The 

evaluation procedure consists of the evaluation of the product itself, the evalu-

ation of the products coherence with the product policy and comparison to 

third party offerings to determine whether it fills the needs better than the 

third party offerings. The process ends when a decision is made to commer-

cialize the product. 

From the perspective of functioning components of the mechanism one cen-

tral notion can be made. The presence of competition evaluation and the ab-

sence of risk evaluation appear to be complementary which could be explained 

by the comparison of own offering to third party offerings to determine its 

suitability. Counterpart of this combination is present in the new market eval-

uation mechanism. 

 

7.2.4 Project termination mechanism 

 

The formula for negative evaluation and project termination contains the ab-

sence (or the failure of the evaluation to lead into positive outcome) of product 

evaluation, market evaluation, product policy evaluation and competition 

evaluation. Specifically the formula can be stated as: 

 

This formula can be interpreted as explaining a NPD project where the product 

met none of the evaluation criteria except risk evaluation that was present in 

some of the cases but was not minimized into the formula. Therefore, the NPD 

projects failed in almost all aspects of evaluation. This is interesting as partial 

success is completely absent from these cases. Thus the projects could be 

deemed as total failures when they were evaluated. 

The evaluation stage proceeds in a straightforward manner as the different 

evaluation rules are applied during a short period of time. In some instances, 

such as when the electronic microscope was evaluated, the evaluation occurs 

during a single meeting where the new product group goes through the differ-

ent evaluation rules and then decides to terminate the project. 

The mechanism that is postulated to underlie this configuration relates to 

failure in ideation. The process begins when product development is deemed 
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to have proceeded to a stage where enough information has been gathered for 

the product to be evaluated. This puts the project into the agenda of the new 

product group, which then decides on the future of the NPD project. Through a 

meeting or a series of meetings the new product group goes through the differ-

ent evaluation rules which leads them to deem the project unfit for commer-

cialization and the project is subsequently terminated.  

From the perspective of the functional components of the mechanism, the 

minimized configuration does not include a single present condition. There-

fore, the projects could be deemed to have failed in all areas of evaluation. The 

only condition that is not minimized into the configuration relates to risk eval-

uation. Overall, this mechanism depicts the escalation of failure that had been 

allowed to continue to either making of a prototype with the help of external 

financing as is the case with CK 12 aviation radiophone and Personal Dust 

Sampling Pump or the termination of a project at a very early stage as it the 

case with the electronic microscope. 

 

7.2.5 Theoretical grounding for the mechanisms 

 

First, it is noteworthy that these mechanisms are a more homogeneous group 

compared to the ideation mechanisms that were very varied in their form and 

content. This might stem from the notion that evaluation as a function is more 

structured and formal. What this stage yields is configurations of evaluation 

rules that the managers apply when evaluating products and how these config-

urations can be typified.  

It has also to be noted that each of the evaluation mechanisms that led the 

product into outcome stage included product evaluation. This is a strong indi-

cator that the product itself creates grounds for its commercialization. Thus, it 

could be said that when managers deploy resources to ends they perceive most 

efficient, as suggested by Mahoney (1995), the viability of the product is on 

which they begin to configure the product to specific ends. Furthermore, prod-

uct characteristics have been identified in the extant literature as a key success 

factor for new product performance (Henard and Szymanski 2001), which is 

also supported in the light of present findings. 

These evaluation mechanisms relate largely to the pursuit of evolutionary 

and technical fitness by the management, which has been highlighted in the 

dynamic capability literature (e.g. Helfat et al. 2007; Teece 2007). Policy co-

herent evaluation mechanism to existing market and new market evaluation 

mechanism are directed towards increasing the evolutionary fitness of the 

company. Both of these strive towards extending the presence of the organiza-

tion in both existing and new markets. The policy coherent internal evaluation 

mechanism is directed at increasing the technical fitness of the company by 

increasing efficiency in contrast to competitors. The final mechanism embod-

ies the management’s realization that the products neither increase evolution-

ary or technical fitness and therefore the projects have to be discarded. 
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Policy coherent evaluation mechanism to existing market increases evolu-

tionary fitness by providing offerings to markets that the company knows or is 

operating in and is therefore aimed at increasing the growth of the company. 

This follows the suggestion of Helfat et al. (2007) of how dynamic capabilities 

create performance by inducing evolutionary fitness. The triad of product 

evaluation, market evaluation and product policy evaluation are primarily fo-

cused on fitting the product to the company and the market. This is done by 

selecting products that provide both internal fit with what the company does 

and external fit with the market environment. Therefore, it enables aligning 

products in relation to existing offerings of the company but also to the possi-

bilities that the managers see to exist in the market. This follows the sugges-

tion of Clark and Wheelwright (1993) that projects are not island in themselves 

but that they interact with other projects and that they have to match the oper-

ating organization to be effective. Therefore, what the managers aim at is at-

taining simultaneously internal and external fit (Siggelkow 2001). 

The new market evaluation mechanism relates to selecting products to new 

market with risk mitigation. This incorporates the idea of evolutionary fitness 

through focusing on expansion into new markets. This follows the suggestion 

of Helfat et al. (2007) on how dynamic capabilities create performance by in-

ducing evolutionary fitness through growth. The mechanism incorporates the 

presence of product evaluation, market evaluation and risk evaluation in addi-

tion to the absence of competition evaluation. Selection of these projects for 

commercialization can be described as what Eisenhardt and Brown (Brown 

and Eisenhardt 1997; Eisenhardt and Brown 1998) refer to as probes – tests of 

new and possible markets with low cost projects. Nature of the projects mini-

mized in this configuration after case specific analysis also upholds this, as 

ELSA was an initiative to pursue opportunities in the weather satellite busi-

ness, CORA was a project to tap into the emerging market of OMEGA radio 

navigation technology, and finally SODAR was a project to expand into weath-

er radar business. Thus all the projects had far-reaching goals.  By using exter-

nal financing in the projects, Vaisala was also able to keep costs of the projects 

down, which also follows the suggestions Eisenhardt and Brown (Brown and 

Eisenhardt 1997; Eisenhardt and Brown 1998) with regards to probes. 

The third evaluation mechanism, labeled as policy coherent internal evalua-

tion mechanism, incorporated product evaluation, competition evaluation and 

product policy evaluation in addition to the absence of risk evaluation. This 

mechanism is directed towards increasing technical fitness of the company by 

enhancing the operational capabilities of the organization. In the project, 

which is left in this prime implicant after case specific evaluation, this is at-

tained through cost efficient production of radiosondes. This is in line with the 

suggestion of Helfat et al. (2007) that technical fitness is manifested in how 

efficiently the company is able to produce its offerings.  

The final mechanism embodies the absence or negative outcome from prod-

uct, market, competition and product policy evaluations. When the product is 

incapable of increasing neither evolutionary nor technical fitness of the com-

pany, the product development project is terminated. 
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Overall, it is possible to conclude that the identified mechanisms embody the 

managers’ pursuit to increase the evolutionary or technical fitness of the com-

pany through the selection of products that are capable of inducing these ef-

fects. Thus, evaluation pertains largely to the managers’ decisions of resource 

allocation to causes they perceive efficient. To do this, they exercise different 

combinations of evaluation rules. How different outcomes are pursued de-

pends on the mechanism in question. 

 

7.3 Postulating outcome mechanisms 

 

Altogether five recurring activities were identified in the previous section to be 

pertinent to the outcome stage. These were: 1) product launch, 2) adding 

product to evaluation portfolio, 3) further development of the product, 4) pa-

tenting of the product or its component and 5) investing into production 

equipment. These activities were present in 12 of the project as three NPD pro-

jects were terminated in the evaluation stage. 

Table 12 depicts a truth table of the NPD activities on the outcome stage. Al-

together 8 different configurations of NPD activities were identified to exist in 

the outcome stage. 

Table 12: Boolean truth table of outcome configurations

No contrary configurations were identified and therefore all the NPD projects 

could be used for further analyses and no new conditions were added to solve 

the contradictions. The conditions were then analyzed for necessity and suffi-

ciency. On the level of configuration, each of the configurations is sufficient as 

they generate outcome(s). However, none of these is necessary, as other con-

figurations can constitute outcomes as well. On the level of single conditions, 

product launch is the only necessary condition as it is present in each of the 

configurations. It can be also considered a sufficient condition as it alone is an 

outcome in the case of SODAR. Thus, on the level of single conditions, product 

launch appears to be central as it alone is an outcome. 

Next a Boolean minimization algorithm of the Tosmana program (Cronqvist 

2011) was applied to the truth table. This generated logically minimal reduced 

expressions of the configurations of outcome activities. After this, the prime 
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implicants were restructured based on case specific knowledge which enabled 

assigning projects to specific formulas based on case knowledge. The cases 

were assigned to specific prime implicants at this point to highlight the com-

mon characteristics between the projects. These assigned minimizations will 

also be further used in the next chapters when the postulated mechanisms are 

contextualized. Table 13 presents the procedure and findings. 

Table 13: Boolean minimization table for outcome configurations 

These reduced equations state the combinations of central NPD activities both 

present and absent that constitute outcomes and cover the process of out-

comes. To better grasp each of the solution formulas and the postulated mech-

anism that underlies them, I next move to explaining them in detail. 

 

7.3.1 Product launch mechanism 

 

The first formula for a successful outcome consists of the presence of product 

launch and the absence of patenting and investing into new production 

equipment. Specifically, the formula can be stated as: 

 

The configuration of outcome activities can be interpreted as explaining the 

outcome of selected NPD project only on the basis that they have been 

launched through exercising product launch routine. Therefore, product 

launch alone induced an outcome.  

The mechanism that is postulated to underlie this configuration is labeled 

product launch mechanism. Launch of the product alone creates new produc-
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tion routines, ties resources of the company in producing the specific offering 

and in many instances servicing them for a number of years. The process be-

gins from the point where evaluation of the product has been made and ends 

into a point where the product is officially launched into the market. As a re-

sult of this, the company has to manufacture and service the equipment that 

they have just launched which affects the future production activities of the 

company. Therefore, the product launch routine affects mainly the production 

resource allocation of the company, as it does not result into intellectual prop-

erty in the form of patent or investment into new production equipment. Both 

of these are absent conditions in the formula. Also what is noteworthy that 

these products do not have a large role in extending the knowledge base of the 

company or the way in which Vaisala would develop products in the future.  

From the perspective of the functional components of the mechanism, prod-

uct launch alone appears to be enough to lead into an outcome. All the other 

possible activities that are present in the raw configurations appear to be sec-

ondary to the single routine of product launch. 

 

7.3.2 Standalone product launch and redevelopment mechanism 

 

The second outcome formula consists of the presence of product launch and 

further development of the product and the absence of adding the product to 

the evaluation portfolio and patenting of the product. Specifically, the formula 

can be stated as: 

 

The configuration of outcome activities can be interpreted as explaining the 

launch of standalone products that were then further developed by the compa-

ny. However, the absence of patenting and influence on the development of 

future products rules out the possibility that the products would have had im-

pact on other products or the knowledge base of the company. 

The mechanism that is postulated to underlie this configuration of outcome 

activities is labeled standalone product launch and redevelopment mechanism. 

The process beings at the point when evaluation of the project has been made. 

This first leads up to the launch of the product and thereafter to further devel-

opment. Therefore, the mechanism affects the company through altering the 

day-to-day production routines and consumes both production and NPD re-

sources (and affects therefore the future use of resources that the company 

has).  

From the perspective of the functional components of the mechanism the 

product launch in association with further development, which opens up a 

unitary technological trajectory that the company thereafter follows. However, 

this trajectory still proliferates further but remains rather rigid. 
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7.3.3 Future evaluation altering product launch mechanism 

 

The third outcome formula consists of the presence of product launch, adding 

the product into the new product evaluation, and the absence of investment 

into production equipment. Specifically the formula can be stated as: 

 

The configuration of outcome activities can be interpreted as extending the 

current offering portfolio with a new offering and steering the future NPD ac-

tivities by adding the product into the new product evaluation. Therefore, the 

product alters the production routines of the company as new types of prod-

ucts are being manufactured but also the rules of the new product group are 

altered when evaluating NPD projects. However, the absence of investment 

into production equipment can be interpreted as highlighting that the product 

itself does not create a rigid trajectory that is tied to production equipment of 

the company. 

The mechanism that is postulated to underlie this configuration of activities 

is labeled future evaluation altering product launch mechanism. It pertains to 

the launch of a product and the altering effect that the launch has on the future 

new product evaluation. The process begins when evaluation of the product 

has been made. This leads to the launch of the product, which is accompanied 

by adding the product into product evaluation by the new product group to 

update the evaluation procedure. Therefore, the mechanism affects the pro-

ductive resource allocation and production routines as well as the evaluation 

rules of the new product group. Therefore, this mechanism has an impact on 

how the company conducts new product evaluation in the future.  

From the perspective of functional components of the mechanism the prod-

uct launch in association with the product being added to the evaluation of 

new products alters how the company evaluates its new products in the future 

and therefore the overall technological trajectory the company is moving in. 

 

7.3.4 Trajectory altering product launch mechanism 

 

The fourth outcome formula consists of the presence of product launch, add-

ing the product into the new product evaluation, further development of the 

product and patenting of the product. Specifically the formula can be stated as: 

The configuration of outcome activities can be interpreted as instances where 

the product was launched and it also altered the intellectual capital and future 

product development. The products altered the intellectual capital by creating 

a new resource (patent), affected how new products would be evaluated in the 
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future and also created a distinct trajectory for the product through the further 

development of it. 

The mechanism that is postulated to underlie this configuration of outcome 

activities is labeled trajectory altering product launch mechanism. It relates to 

the launch of a product that alters the intellectual capital of the organization 

through patenting, affects the future product development through further 

development of the product and the future evaluation of new products. The 

process begins from the point when evaluation of the product has been made. 

This leads to the launch of the product, accompanied by further development 

of the product, patenting of the product or a part of it and adding the product 

to the future evaluation of new products. Therefore, the mechanism affects the 

production routines of the company, NPD activities through the further devel-

opment of the product, resource base of the organization by lending it a patent 

and also affects how the new product group evaluates new products.  

From the perspective of functional components of the mechanism, this 

mechanism has the broadest impact as it affects both the intellectual capital 

and operational procedures of the company. Therefore, it creates the broadest 

single impact on the company of these outcome mechanisms. 

 

7.3.5 Theoretical grounding for the mechanisms 

 

The outcome mechanisms reveal the impact that specific product development 

projects had on the company. From the outset product launch routine is the 

common denominator between all the mechanisms and it can also function 

alone as a mechanism. Therefore, all of the mechanisms have an impact on the 

operational capabilities of the organization by at least altering production ca-

pabilities. This is in line with the suggestion of Winter (2003) that dynamic 

capabilities alter the operational capabilities of the company. Each of these 

mechanisms could be perceived as a manifestation of reconfiguring as desired 

which was earlier highlighted as the function of dynamic capabilities (see Zah-

ra, Sapienza and Davidsson 2006) as they alter how production of goods is 

done. However, the mechanisms can induce much more than just reconfigura-

tion of production, as they can affect the knowledge base of the company in 

multiple forms and future product development activities by altering the eval-

uation rules. 

The product launch mechanism induces the baseline effect on the organiza-

tion – product launch. Actualization of this mechanism can therefore be per-

ceived as success in reconfiguring as desired (Zahra, Sapienza and Davidsson 

2006). However, it does not induce any other changes on the organization. 

Standalone product launch and redevelopment mechanism incorporates the 

reconfiguration as desired but also affects future product development. There-

fore, it also induces new search activities in the domain of current expertise, as 

has been suggested by Nelson and Winter (1982). It also enhances current 

technical knowledge in a specific area (Rosenkopf and Nerkar 2001) and 

breeds more variation in this area without affecting other products or product 
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areas. This can be said to affect the ideation phase of the new product devel-

opment capability by providing move options. In doing so, it can be conceptu-

alized as experience accumulation (Zollo and Winter 2002) that spark the ac-

tualization of new search routines within the company. 

The future evaluation altering product launch mechanism induces reconfigu-

ration as desired but also affects how future products are evaluated vis-à-vis 

how evaluation functions. Therefore, it affects evaluation of new products by 

providing new conditions on which the internal and external fit of products 

can be evaluated. Therefore, through this mechanism the new product group 

does simplification cycling through elaboration (Bingham and Eisenhardt 

2011) to update evaluation criteria of new products. In practice the new prod-

uct group adds the new product into the product portfolio against which new 

products are evaluated in the evaluation stage. This can enhance the evolu-

tionary fitness of the company by providing better grounds for evaluating 

products and thus enhancing the evaluation phase of the new product devel-

opment capability through updating. In doing so, it also represents a form of 

knowledge articulation mechanisms that Zollo and Winter (2002) identified as 

being central for the development of dynamic capabilities as it alters how eval-

uation functions. 

Finally, trajectory altering product launch mechanisms fulfill reconfiguration 

as desired but alters also future ideation and evaluation. It affects future idea-

tion by providing new resources to it through patenting and new grounds for 

ideation in the form of further development of the product. It also affects fu-

ture evaluation of new products by providing new conditions on which the 

internal and external fit of a product can be evaluated in the form of simplifi-

cation cycling through elaboration (Bingham and Eisenhardt 2011). Both of 

these enhance the evolutionary fitness of the company by altering both idea-

tion and evaluation stages of the new product development capability. Deline-

ating from the previous discussion, this mechanism embodies the experience 

accumulation mechanism (Zollo and Winter 2002) in the form of new search 

activities and the knowledge articulation mechanism (ibid.) in the form of al-

tering how future products are evaluated.  

To draw this discussion together, each of the mechanisms lead to reconfigu-

ration as desired. However, apart from the product launch mechanism, each of 

the mechanisms has a distinct impact on the development of the new product 

development capability by either affecting ideation or evaluation. Thus, these 

mechanisms induce what Zollo and Winter (2002) would label replication – 

diffusing the newly created knowledge to the organization. Depending on the 

mechanism in question, this can take many roles. 

Now that I have outlined mechanisms for ideation, evaluation and outcomes, 

it is time to move into depicting how these mechanisms function together. 

First, I discuss how the mechanisms together can help us understand product 

development on the project level in the next chapter, which is followed by an 

examination of how the mechanisms explain organizational change in the sub-

sequent chapter. 
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8. Understanding new product devel-
opment capability on the project level 

Now that I have postulated mechanisms for ideation, evaluation and out-

comes, it is timely to examine how these mechanisms function on the NPD 

project level. This yields us an understanding of how the new product devel-

opment capability is actualized through the NPD projects and how this func-

tions. In doing so, I first examine how the new product development process 

can be understood. This is followed by considerations of the roles of different 

mechanisms in actualizing the capability on the project level. Finally, I look at 

the capability as a manifestation of success paths through which new products 

are developed. 

 

8.1 New product development capability as problem solving pro-
cesses 

 

Brown and Eisenhardt (1995) identified three main approaches for researching 

new product development. These were the rational plan approach that sees 

development as rational transformation of inputs into outputs, the communi-

cation web approach that seeks to understand success via communication that 

takes place, and the disciplined problem solving approach that focuses on the 

processes through which successful products are developed. In researching 

organizations’ capability to develop new products, all of these approaches have 

received a fair amount of attention. The current research primarily subscribes 

to the last stream of research as my focus is on understanding the processes 

through which new products are developed and embodied in distinct mecha-

nisms, each of which address a distinct problem. 

From this perspective, ideation can be seen as a problem solving activity to 

garner ideas and thereafter create a product concept or a prototype that em-

bodies this idea. I doing so, ideation depicts how these problems are addressed 

either through creation or application of knowledge (Iansiti 1998). The differ-

ent ideation mechanisms lend paths for creating a product concept that speci-

fies the function, structures and message that the product would embody 

(Clark and Fujimoto 1989) and product planning that translates the concept 

into specific facets of the product (Clark and Fujimoto 1991). Each ideation 
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mechanism has a distinct function, as on one hand local search is inherently 

aimed at improvement through further development of existing products or 

prototypes. Exploratory search and external knowledge embodiment mecha-

nisms, on the other hand, are guided by a vision to extend operations into a 

new market by generating knowledge of a specific domain and creating prod-

uct concepts/prototypes to them.  

Whereas ideation embodies the initial concept of the product, the different 

evaluation mechanisms define how the product could be established into the 

offering portfolio of the company, revealing the vision of the management on 

the role of the product. This is guided by the company policy of either provid-

ing solutions to meteorological measurement problems or creating products 

that are new to the market. Based on this, the policy coherent evaluation to 

perceived market and policy coherent internal evaluation appear to embody 

the first principle and the new market evaluation appears to embody the se-

cond principle. Therefore, the minimized configurations of simple rules define 

how the management perceives the product as a possible part of the offering 

portfolio of the company. What is also noteworthy is that the pervasiveness of 

policy coherent evaluation to existing market emphasizes the centrality of 

evaluating product integrity (Clark and Fujimoto 1991) with regards to both 

internal integrity (how the product functions in itself) and external integrity 

(how the product fits customer needs) which is then augmented with consider-

ations on product policy coherence that upholds both of these dimensions. 

Based on these notions, it is possible to suggest that each product goes 

through two stages of visioning on what the product would be. First, in the 

kind of ideation is undertaken and secondly in how the product is evaluated as 

a possible part of the offering portfolio. It also highlights the role of manage-

ment in both ideation and evaluation as their role in ideation is to give initial 

direction as to how the idea could be conceptualized and next during evalua-

tion in positioning the product into the offering portfolio of the company. 

 

8.2 The role of different mechanisms in new product develop-
ment capability 

 

Each set of mechanisms has a distinct function in actualizing the new product 

development process that I wish to explore here. In doing so, I begin from ide-

ation mechanism, proceed to evaluation mechanisms and end the discussion 

to outcome mechanisms. 

The three ideation mechanisms can be conceptualized as enabling either the 

strengthening of the current knowledge base of the company (local search), 

widening the knowledge base (exploratory search), or creating pockets of 

knowledge outside the current knowledge base (external knowledge embodi-

ment). This affects the outcomes that the mechanisms can generate. Local 

search appears only to deepen the current technological knowledge, which can 

explain why they only lead to either product launch or project termination. 
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Therefore, the immediate knowledge domain can only provide small im-

provements that do not have a substantial impact on the company and its fu-

ture product development.  

External knowledge embodiment appears to be capable of resulting in all dif-

ferent forms of outcomes. The meager outcomes in some instances can be at-

tributed to the challenges that arise from collaboration. Especially two factors 

seem to affect the outcomes external knowledge embodiment can generate. 

Firstly, timing appears to be central as it hindered the outcomes of both SO-

DAR and the Personal Dust Sampling Pump projects, leading them either into 

project termination or only to product launch. This coincides with the notion 

that speed is an important factor for the successful utilization of absorptive 

capacity (Zahra and George 2002). Secondly, capacity of the third party also 

has an impact on the outcomes external knowledge embodiment can generate. 

This is well exemplified in the development of the Personal Dust Sampling 

Pump in which University of Tampere was incapable of fabricating the product 

in a sufficient form. Research quality has also been identified in the absorptive 

capacity literature as being a central factor for successful collaboration (Bish-

op, D’Este and Neely 2011). These both are natural challenges when working 

with third parties in new product development. When both of these challenges 

can be mitigated the propensity of success can increase.  

Exploratory search appears to have a tendency to always induce change in 

the organization, whether creating possibilities for new ideation, affecting how 

projects are evaluated or both. Therefore, it has the largest potential to affect 

product development activities of the organization and the product develop-

ment process itself. As the organization conducts the search, the propensity of 

success and effects on the organization itself can be greater than if a third par-

ty would be involved. 

Evaluation mechanisms induce stability to the organization and the new 

product development process by tempering the impact that proliferating 

search could have. Thus, evaluation aligns these activities to the organization. 

A strong indication of this is that the most frequent mechanism was policy 

coherent evaluation to existing market. Therefore, the interrelationship of pro-

lific search combined with strict evaluation appears to enable the creation of 

new and different offerings that are still aligned with the company. Effective 

evaluation also enables the termination of projects that are not perceived to be 

efficient use of the productive resources of the company, which follows sugges-

tions of Mahoney (1995) on the role of management in optimizing resource 

allocation. 

The ideation and evaluation stages appear to have a very different focus in 

the new product development process. Whereas search activities are intensely 

technology oriented and none of the mechanisms directly incorporate re-

sponding to customer needs, the needs of the customers are central in the 

evaluation stage. To contrast, Danneels (2002) highlighted that successful new 

product development stems from the linking of technological competences 

with customer competences. In the current study linking these competences 

rather appears to be sequential as technological competences are exercised 
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first and after this the customer competences are used to evaluate the product. 

It is possible to speculate whether this sequential use of the competences 

opens up a wider search space for the company and enables the development 

of products that customers are not yet capable of articulating. If so, this could 

enable the company to gauge wider range of technological opportunities than 

would be possible by just following the immediate needs of the customers. Ef-

fective and customer focused evaluation could thereafter ensure the selection 

of products that indeed provide benefits to customers. In many instances the 

development of the product was started and after initial development had been 

made a prospective customer for the product was found. Therefore, this calls 

into question whether customers are even able to articulate their needs before 

some kind of initial solution is provided to them in markets where the offer-

ings are complex and oftentimes completely new.  

The outcome mechanisms enable parsing out the impact that specific prod-

ucts have on the company. Excluding the product launch mechanism, each of 

the mechanisms resulted into learning and change in the organization. There-

fore, outcomes can be perceived as a learning process and a feedback loop 

through which the managers learn from their past decisions and alter their 

future activities. On one hand, this can be understood as simplification cycling 

(Eisenhardt, Furr and Bingham 2010) through which managers alter product 

evaluation rules. Outcomes also alter future product development through 

further development of the launched products. In this manner outcomes can 

affect both ideation and evaluation. This enables exercising the new product 

development capability as a cyclical process, as outcomes feed the process with 

new ideas and adjusts the evaluation criteria and therefore enhance the new 

product development process. 

Each set of new product development activities identified in this research 

have received attention in the extant literature in one way or another. Despite 

this, how the mechanisms function together has received only scant attention. 

Zollo and Winter (2002) have extensively discussed how dynamic capabilities 

change through learning and Rosenkopf and Nerkar (2011) have discussed 

different forms of search but an integrative perspective has still been missing. 

This is what I have tried to provide here by explicating the role of ideation, 

evaluation and outcome mechanisms in actualizing new product development 

capability. From this examination I would like to highlight that neither idea-

tion, evaluation nor outcome mechanisms alone are sufficient in explaining 

how the new product development capability functions but rather they have to 

be examined together to get a broader picture of how organizations develop 

products and how this activity is able to change the organization itself. Howev-

er, I do realize the challenges of accomplishing this task within the confines of 

a journal article, which is the dominant mode in which these issues have been 

discussed. 

What is also noteworthy is that many of the mechanisms share common fea-

tures. This raises the question whether slight alteration of activities can bring 

about large changes in the mechanisms. This could indicate that different po-

tential mechanisms can reside in a capability without them being constantly 
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actualized. This would mean that the capability in itself could be extended 

through the introduction of new activities that can unlock potential mecha-

nisms within the capability. This can partly be seen in the present findings as 

local search was extended with new activities that gave rise to exploratory 

search and external knowledge embodiment mechanisms. This provides an 

illustrative example to the idea brought up by Loasby (2010) that 

“…effectiveness of any particular capability depends both on the elements that 

are included and on the particular ways in which they are connected: the com-

bination may be worth more than the sum of its elements – or less, as has been 

often discovered” (p. 1308). 

Now that I have explicated the role of different kinds of mechanisms, it is 

timely to move into depicting how the different mechanisms in combination 

with each other actualize the product development process. This is where I will 

proceed next. 

 

8.3 Success paths of new product development 

 

Now that I have discussed the characteristics of different mechanisms, I can 

proceed to depicting how these mechanisms function as sequences and pro-

vide explanations of the specific NPD projects. This enables me to uncover 

what Woodside and colleagues (Woodside, Ko and Huan 2012) have labeled 

key success paths – how sequences of different elements are sufficient in ex-

plaining an outcome. Therefore, this enables us to understand the different 

ways in which the new product development process is actualized. To do so, I 

proceed from ideation mechanisms into depicting the evaluation and out-

comes to highlight paths through which the capability is actualized on project 

level. I do this in turn for each of the ideation mechanisms starting from local 

search, followed by external knowledge embodiment and finally exploratory 

search mechanism. In presenting the key success paths, I first provide a graph-

ical representation of the possible mechanism paths and thereafter explain 

them. 
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Figure 9: Sequence of mechanisms starting from local search 

 

Figure 9 depicts the sequences of mechanisms that local search can induce. 

The local search mechanism produces two possible paths, one leading to pro-

ject termination in the evaluation stage and the second leading to product 

launch mechanism. Based on the paths it is possible to note that local search 

was only capable of leading to either project termination or launch of a prod-

uct that did not have any impact on the other NPD activities of the company. 

Therefore, local search projects of the company inherently breed stability (but 

also failure) as they are incapable of altering how the organization conducts 

new product development activities. The projects that resulted into a product 

launch mechanism were extensions to an existing product line and therefore 

did not induce more significant effects. This is further emphasized by the no-

tion that they were evaluated as policy coherent products to existing markets. 

The two terminated projects were both discarded at the early stages of devel-

opment as the gains yielded by completing the projects were perceived to in-

duce only meager outcomes for the company, draining resources that could be 

used for more efficient causes. This follows the suggestions of Mahoney (1995) 

that managers try to optimize the resource allocation decisions of the compa-

ny. In effect this supports the notion that the management is capable of as-

sessing projects and willing to terminate the projects they see unfit for the 

company. 

Local search appears to have a tendency to breed terminated projects or pro-

jects that extend an already existing product line. Thus, local search does not 

appear to be a strong driver of success when a project is identified as a central 

NPD project. Local search appears to be a possible core rigidity of the company 

(Leonard-Barton 1992) as all the products are based on existing products or 

technologies of the company and give no new direction for new product devel-
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opment activities. Next I proceed into depicting the success paths that external 

knowledge embodiment can generate. 

 

Figure 10: Sequence of mechanisms starting from external knowledge em-
bodiment 

 

Figure 10 depicts the sequences of mechanisms that external knowledge em-

bodiment mechanism can induce. External knowledge embodiment is capable 

of yielding all possible forms of outcomes as well as project termination during 

the evaluation stage. With regards to evaluation, the paths include all other 

evaluation mechanisms except policy coherent internal evaluation mecha-

nisms. This highlights the role of collaboration that is inherently directed to-

wards creating new market offerings rather than increasing the internal effi-

ciency of the company. The paths underline the unstable nature of collabora-

tion process that can yield both trajectory altering change as well as project 

termination. The only terminated project can be explained through the inca-

pacity of the third party in fabricating a product that would have been per-

ceived as worthwhile to pursue further. The NPD project that leads to product 

launch mechanism was selected as a probe (Brown and Eisenhardt 1997; Ei-

senhardt and Brown 1998). The reason behind why the product led only to 

product launch mechanism can be traced back to the timing of the use of the 

probe. The launch of the product stalled for six years and therefore was not 

able to gauge the market potential as the market had already formed. All the 

other projects led the product to be incorporated into the future development 

activities of the company either in the form of further development or altera-

tion of future product evaluation. 

External knowledge embodiment mechanism appears to have varied effects 

on the company, ranging from project termination into trajectory alteration. 
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This can be largely attributed to the notion that the company is dependent on a 

third party in the development of the product. Two factors appear to affect the 

meager impact that some of the projects had. Firstly, timing appears to be cen-

tral as it hindered the outcomes of both SODAR and the personal dust sam-

pling pump, leading them either into project termination or only product 

launch. Secondly, incapacity of third parties to provide what was intended 

hindered the effect of this mechanism. This is well exemplified in the devel-

opment of the Personal Dust Sampling Pump in which the University of Tam-

pere was incapable of fabricating the product in a sufficient form. These both 

are natural challenges when working with third parties in new product devel-

opment. In projects where these two factors function properly, it is possible to 

reach outcomes that result in changes in the new product development of the 

company. Next I proceed into depicting the success paths that exploratory 

search can generate. 

 

Figure 11: Sequence of mechanisms starting from exploratory search 

 

Figure 11 depicts the sequences of mechanisms that exploratory search can 

generate. Exploratory search appears to have a tendency to induce change in 

the organization, whether creating possibilities for new ideation, affecting how 

projects are evaluated or both of them. Therefore, learning within the organi-

zation always appears to accompany further changes, whereas absorbing ex-

ternal knowledge can in some cases be only embodied into a single product. 

Exploratory search therefore drives the organization to change one way or the 

other. 

Identification of these success paths does not provide a rule for riches as dif-

ferent ideation and evaluation mechanisms can combine to provide very dif-

ferent outcome mechanisms. These non-linear success paths that the mecha-
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nisms form together do not provide a linear process that the rational plan ap-

proach to new product development would assume, but rather a mode of oper-

ating that leans towards disciplined problem solving (see Brown and Eisen-

hardt 1995) in which the ideation and evaluation both induce some kind of 

vision on what the product could be. These findings also raise the point that 

the mechanisms are not highly interdependent and therefore they can combine 

quite freely. This is in line with the suggestions of Van de Ven and colleaques 

(Van de Ven et al. 2008) that innovation processes rarely follow strict linear 

paths. This also provides evidence of the fungibility of dynamic capabilities 

that has been highlighted by Eisenhardt and Martin (2000) as different mech-

anisms can be substituted with each other to reach the same outcome. 

While the success paths highlight the fungibility of the new product devel-

opment capability, some general tendencies can be drawn. Firstly, local search 

is only able to generate either terminated projects or launched products that 

have no other impact. Therefore, local search in itself is only able to extend 

existing product lines and not create more pertinent changes in the organiza-

tion. Secondly, external knowledge embodiment is capable of inducing all dif-

ferent forms of outcomes, where incapacity of the third party and incorrect 

timing appear to be hindering factors for the creation of more widespread im-

pact. Finally, exploratory search appears to have a tendency to always change 

the organization in some way. This is logical as when an organization learns 

new ways of operating, its trajectory is altered through learning. 

Now that I have examined how the mechanisms function on the new product 

development project level, it is timely to examine how they function on the 

aggregate level to change how the organization operates. This is where I will 

proceed next. 
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9. Understanding new product devel-
opment capability on the firm level 

Now that I have examined the role of different ideation, evaluation and out-

come mechanism and how they combine to explain new product development 

capability on the project level, it is timely examine how the new product devel-

opment capability functions on the firm level. In doing so, I first focus on or-

ganizational change with regards to organization strategy and structure and 

how they affected the way in which the capability was exercised. This is fol-

lowed by a depiction of how exercising the capability in itself changed 

throughout the period. Finally, I will focus on how the utilization of the capa-

bility led Vaisala to become a multiproduct firm. 

 

9.1 Organizational change and new product development capa-
bility 

 

It is inherent in the dynamic capability discussion that a firm is an actor that is 

not only a taker of what the environment provides but also an active entity 

which is capable of shaping its own future (Teece, Pisano and Shuen 1997; Ei-

senhardt and Martin 2000). This highlights the role of managers in actualizing 

change processes of the organization (Augier and Teece 2009; Teece 2007; 

Teece and Pisano 1994). Teece, Pisano and Shuen (1997) in their seminal arti-

cle highlighted that exercising dynamic capabilities is a form of strategy that 

emphasizes efficiency through renewing competences to achieve greater con-

gruency with the business environment. Therefore, it is also timely to examine 

how the organization and strategy of Vaisala changed throughout the period. 

At the early stages of the period of inquiry Vaisala operated in a single mar-

ket with a number of highly similar products and the product development was 

aligned towards keeping up a good position in the market. This could be per-

ceived as maintenance of high technical fitness (Helfat et al. 2007). It was at-

tained by the constant development of new radiosondes and by partaking in 

international sonde comparisons where the Vaisala products were oftentimes 

labeled as reference sondes in the market. This is what happened, for instance, 

to RS 16 which was the predecessor of RS 18. This can be perceived as a situa-
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tion in which the company exercised its core capability (Leonard-Barton 1992) 

in designing and producing high quality radiosondes. 

At the beginning of the 1970s the management became aware of the risk that 

their core capability could turn into a core rigidity and hamper the future suc-

cess of company. These events together generated legitimization for the pur-

suit of previously distant opportunities. A number of critical events can be per-

ceived to have driven the organization to these changes. 

The first critical event that led to these changes was the death of the founder 

(and CEO) of the company Vilho Väisälä and the appointment of new CEO 

Yrjö Toivola. Toivola had been the deputy managing director of the company 

since 1963 and he had previously also been the research and development di-

rector of the company. Yrjö Toivola had a strong personal goal in making the 

most out of the technological potential of the company. As Michelsen (2006, p. 

140) noted, “he had an insatiable appetite for new technology”. Following 

Schroeder et al. (2000), these events can be perceived as an internal shock 

that could be speculated to have initiated the change and led to the prolifera-

tion of new product development projects aimed at expanding into new mar-

kets through product development. While, it had been previously known that 

operating in a single market was a risk, this shock stimulated people to con-

front the issue. 

The second critical event was the transformation of the new product devel-

opment organization. In 1969 the product development department was trans-

formed into a project management organization where people were assigned to 

specific projects. This streamlined the department that had previously been 

growing rapidly. As a consequence the department had also been suffering 

from a lack of clear responsibilities and that projects were handed over from 

person-to-person as distinct tasks were completed. This was to be amended by 

the change in the new product development organization. This change coin-

cides with the notion of Schroeder et al. (2000) that innovation initiatives of-

tentimes require the restructuring of the organization for the projects to mate-

rialize. 

The changes in the new product development department were followed by 

the founding of the new product group in 1971 that supervised new product 

development projects. Its task was to decide on activities related to new prod-

uct development such as what products would be developed and how they 

would be prioritized. Therefore, responsibility for supervising new product 

development was moved from head of the product development department 

into being a responsibility of the new product group. This centralized the pow-

er to the top management of which the new product group consisted of. These 

two organizational changes altered the architecture of the development pro-

cess (Clark and Wheelwright 1993) and increased the direct involvement of top 

management in making new product development related decisions that has 

been highlighted in the Minnesota Innovation Research Program studies 

(Schroeder et al., 2000) as a frequently occurring phenomenon in innovation 

initiatives. Furthermore, it could be speculated that centralization of new 

product development under one instance increased the efficiency of develop-
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ment, as suggested by Adler et al. (1995).  Centralizing decision-making under 

the control of the top management could have also alleviated challenges that 

may arise when resource controllers and managers of new product develop-

ment activities are two distinct parties (Dornblaser et al., 2000; Van de Ven 

and Polley 1992). 

The third critical event happened at the end of 1971 when a new research and 

development plan was laid out for a period from 1972 to 1982. In the plan it 

was explicitly stated that Vaisala had to span beyond the radiosonde market if 

it wanted to ensure its survival. This can be perceived as a vocalization of the 

change efforts that the new CEO and the organizational changes strived to-

wards. Overall, the research and development plan can be conceptualized to be 

an aggregate project plan (Clark and Wheelwright 1993) that depicted how 

new product development should be conducted during the decade and which 

outlined the new development strategy. Therefore, it depicted the means 

through which new products should be developed and the goal towards which 

the company should strive towards i.e. the expansion into new markets beyond 

radiosondes. In line with the idea of aggregate project plan (Clark and Wheel-

wright 1993), the plan also laid out projects that would be developed during 

the planning horizon such as ground equipment for radiosondes and automat-

ic weather stations. 

As a result of these changes, from 1972 onwards the organization embraced 

two new concurrent search strategies depicted by the exploratory search 

mechanism and external knowledge embodiment mechanisms that altered 

how the organization exercised its new product development capability. Ra-

tionale behind the two concurrent strategies could be attributed to the need for 

change in which external knowledge embodiment was a mode of search that 

could not be directly managed, whereas the organization itself could be steered 

to focus on exploratory search. These two can be perceived to complement 

each other as they both expand the possible search space of the company and 

therefore aid the company in its attempt to expand beyond its current market. 

Using both inside and outside sources of technology are not mutually exclusive 

but rather they can both have a role in the broader technology strategy (Clark 

and Wheelwright 1993).  These strategies and the shift towards them could 

provide one answer to the question Greve (2013) posed on whether organiza-

tions pursue multiple strategies and how this could function. As it is ex ante 

not possible to predict what products could be successful, the use of different 

means and intensity of search had to be increased. This converges with the 

notion of Tripsas and Gavetti (2000) that search processes are connected with 

the how the managers see the new search space. From this perspective both of 

the new search strategies tackle the same issue but from a different perspec-

tives. Subsequently, both of the new search strategies could be understood as 

different forms of feedback strategy, whereas the old strategy rather embodied 

a momentum strategy. These follow the suggestions of Greve (2013) in classi-

fying different strategies.  

The change of the organization can be understood as a realignment of organ-

izational form by changing the configuration of structures and products that 
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define the organization as an entity (Rindova and Kotha 2001). In light of the 

current evidence, the organizational form was realigned when the new CEO 

was appointed and the need for change was vocalized in the new research and 

development plan. This change in management appears to be the centrifugal 

change out of which the other changes proliferated from. Organization struc-

tures were changed by reorganizing the new product development department 

to a project organization and by instating the new product group to supervise 

its activities. What resulted from these was a change in the new product devel-

opment processes, which are highlighted by the emergence of two new search 

mechanisms – exploratory search and external knowledge embodiment. They 

reveal the means through which the organization tried to achieve its new goals. 

This follows the notion of Greve (213) that capabilities depict what organiza-

tions do, whereas strategy depicts what the capabilities are intended to do. 

Morphing of the organizational form drove the change in the new product de-

velopment capability. Therefore, change in strategy and the new product de-

velopment organization was what realigned the new product development ca-

pability towards the search for new opportunities. This follows the notion of 

Clark and Wheelwright (1993) that creating a development strategy and 

changing the development process can act as starting points for building a ca-

pability. The role of management in this process was central as they were the 

architects of this change and the change process in itself highlights how they 

constructed the capability. This follows the notion of Makadok (2001) that the 

primary contribution of managers in building capabilities is to act as the archi-

tects that construct them. 

At the end of the period of inquiry, Vaisala also did a similar transformation 

as the organization was changed into a matrix organization and the central 

new product group was dissolved into each of the four product areas. This was 

preceded by a change in strategy which emphasized keeping the current prod-

uct areas and developing new applications to them. Therefore, the period of 

inquiry can be seen as a phase through which the company tried to realign 

itself to the market by altering its strategy, structures and the capabilities that 

follow from them. When this transformation was perceived by the manage-

ment to be completed, the organization changed to a new structure that em-

phasized stability and efficiency. Following Rindova and Kotha (2001) the pe-

riod and the changes that Vaisala did can be conceptualized as continuous 

morphing by changing the organization structure that enabled the company to 

exercise its dynamic capability in a new way. When the managers perceived 

that the change process had been completed and the organization had been 

realigned to the market, the organization transformed into a new form that 

emphasized exploitation of the generated opportunities. 
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9.2 Transformation of the new product development capability 

 

Now that I have examined changes that led to the transformation of the organ-

ization, its strategy and how these changes drove changes in the new product 

development processes, it is timely to examine how new product development 

mechanisms depict these changes. Figure 12 presents a graphical illustration 

of the timeline of the studied period and how each of the ideation, evaluation 

and, outcome mechanisms manifest during this period.  

It should be also noted that five additional events were placed on the time-

line accompanied by three notions on the changes that exercising the capabil-

ity generated. The events pertain to the appointment of a new CEO who em-

phasized the need to develop new products, the emergence of an official new 

product group to supervise development, the explicit recognition that Vaisala 

had to span beyond the radiosonde market (made in the research and devel-

opment plan in 1971), the transformation of the production organization in 

1976 and the transformation of the organization in 1981. 
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Figure 12: Manifestation of the mechanisms throughout the period of inquiry
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The three key events at the early stages of the period of inquiry created impe-

tus for the development of new products. This follows the suggestion of 

Schroeder et al., (2000) that a shock such as change in management or finan-

cial crises can propel innovations into flight. What this shock generated was a 

sudden increase in exploratory search, leading to the reduction of local search 

to only one project after the recognition of the need to expand into new mar-

kets and even that project was terminated in the evaluation stage. Thus, it ap-

pears that local search was largely traded in for exploratory search. This con-

vulsion of search for completely new products lasted only four years as after 

1976 only one major exploratory search project was initiated. This does not 

indicate that local search was completely suspended but rather that the central 

NPD projects were directed towards expansion into new knowledge domains. 

This change is well exemplified by a notion made in the research and devel-

opment plan for 1972-1982: 

 
“Product ideas have to be sieved through as a group work. In the idea genera-

tion, we could use systematic and thorough search one business domain at a 

time.” Research and development plan 1972-1982 (p. 4), dated 1.11.1971 

With regards to external knowledge embodiment, the rate of projects also in-

creased after 1972 as Vaisala aimed to deepen their collaboration with third 

parties. This is exemplified well by a notion made in the research and devel-

opment plan for 1972-1982: 

 
“As general notion with regards to new product development activities, let it 

also be marked down as a fact that a small company (like Vaisala) has a weak-

ish competence base (maybe except meteorology and sondescience) so we 

have to advance cooperation with “wiser” [parties] such as HUT, VTT, con-

sultants etc.” Research and development plan 1972-1982 (p. 4), dated 1.11.1971 

The role of third parties in new product development of the focal company 

could also have another significant effect on development activities. A small 

company such as Vaisala has a limited capacity for development at any given 

point in time. If we follow the idea of Adler et al., (1995) that new product de-

velopment organization consist of limited engineering resources that can only 

undertake a certain number of jobs at a time, then third parties can temporari-

ly augment the resource base by extending the amount of work that can be 

undertaken at a given point in time. This in turn can be used to augment the 

search space that the focal company can gauge. Therefore, usage of third par-

ties in the development of new product ideas can temporarily expand the 

search capacity of the company.  

However, it must be noted that while the company had extensive collabora-

tion with external research institutions, it was usually the third parties that 

approached Vaisala with new projects. Thus, projects with third parties were 

something that could not be directly increased but instead the propensity for 

collaborations could be increased by deepening relationships. This mechanism 
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therefore is contingent on third parties and out of reach for direct managerial 

actions. 

The convulsion of exploratory and boundary spanning search could be ex-

plained by the notions that ideas tend to proliferate into several ideas during 

the innovation process (Schroeder et al., 2000). This could explain why nu-

merous projects were undertaken to develop automatic weather stations and 

to expand the sounding line. What is more, Van de Ven and Polley (1992) also 

suggested that actions can create new goals. This could explain, for instance, 

the way in which automatic weather stations were developed as the successful 

development of a single weather station was continued by a new project that 

expanded into a new area in the automatic weather station market and there-

fore led into new development projects. Therefore, the first projects in new 

product areas could have created momentum for the execution of subsequent 

projects. 

In the early stages of the period of inquiry Vaisala exercised local search to 

keep a strong foothold in the radiosonde business. After realizing the need to 

grow beyond the radiosonde market the traditional sonde business was still 

considered important, as it was cheap compared to other options. It was also 

perceived to provide either a stable market or a market with minor growth. 

The only major project in this domain was initiated in 1977 when the develop-

ment of RS 80 was initiated through exploratory search. It eventually became 

the standard radiosonde for the company. Especially with regards to extending 

the sounding line to ground equipment, the development process can be per-

ceived as linking the newly developed equipment with the already existing ra-

diosondes.  This follows the suggestion of Schroeder et al., (2000) that the old 

and new innovations exist side-by-side and they are linked and integrated with 

each other. 

With regards to the evaluation mechanisms, no clear changes can be seen. 

This could be interpreted in the light that the managers did already have eval-

uation rules that they utilized to select projects for commercialization. This 

could be based on the notion that the new product group consisted of the top 

management of the company who already had previous experience in evaluat-

ing and selecting projects for commercialization. However, it is noteworthy 

that policy coherent evaluation to an existing market is the dominant form of 

evaluation. In conjunction with the large changes in ideation, this evaluation 

mechanism could be speculated to induce stability to the company by enabling 

the commercialization of products that fit both the company and the market it 

was intended for. Furthermore, Van de Ven (1986) has suggested that in com-

plex decision-making situation people are prone to retain certain evaluation 

criteria, which in the current study can be understood though the evaluation 

mechanisms that repeat over time. 

The differing search mechanisms and more stable evaluation mechanisms 

provide interesting insights into how these processes are structured. This in-

terplay of ideation and evaluation appears to provide the organization an op-

portunity to incorporate structured and less structured elements into the new 

product development process. Therefore, the search for new product ideas and 
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concepts can function on a less structured basis  and drift towards new direc-

tions which was what happened when the organization started to search for 

new types of products, whereas evaluation is a more formal process of exercis-

ing evaluation rules that cluster to certain mechanisms and remain fairly con-

stant throughout time. Eisenhardt, Furr and Bingham (2010) discussed how 

organizations balance between efficiency and flexibility through the structures 

that govern action and how organizations drift towards efficiency through 

structuring. The interplay of ideation and evaluation in the present study pro-

vides an example of how the destabilization and change in one component of a 

process can alter the whole process and therefore increase flexibility of new 

product development. Furthermore, if the processes are understood as config-

urations, as is done in this study, flexibility increases through the way in which 

different activities are combined throughout the new product development 

process. Therefore, the way in which activities are combined becomes central 

and can mitigate the downsides that structures can cause. 

With regards to outcomes, two central notions can be made. Firstly, projects 

that led into only a product launch mainly occurred at the early stages of the 

period as local search projects were drawn to a close. SODAR, in this respect, 

deviates from the other projects but this can mainly be attributed to the lag 

that its introduction took, which decreased its potential as a probe. Therefore, 

after 1972 only one project did not change the new product development by 

either altering ideation or evaluation. 

Secondly, what is interesting is that future evaluation altering product and 

trajectory altering product launch mechanisms appear to mainly cluster to a 

period from 1974-1976 when products aimed at new markets were commer-

cialized. This can be understood as a period of readjustment of evaluation 

rules when the wave of products intended for new markets were introduced. 

Thus, there appears to be time lag in the updating of evaluation rules. This 

adds an interesting boundary condition for the effectiveness of evaluation 

rules as they are updated when the product development project is drawn to a 

close and the outcome of the evaluation can be evaluated. This might not be so 

crucial in entering new markets that Bingham and Eisenhardt (2011) studied 

as the pace can be less hectic but in context where exercising evaluation rules 

are frequent, the rules may be not as up to date and therefore affect the evalua-

tion process. 

These changes highlight the possibility of the organization to realign its 

search efforts completely by realizing the potential residing in its capability to 

develop products. This coincides with the notion of Loasby (2010) that the 

potential of a capability is only demonstrated in performance but it does not 

shun away the potential that a capability has that is not constantly actualized, 

giving capabilities potentiality to match changing circumstances.   

To conclude, whereas on the project level, the mechanisms appear to be very 

fungible and have few recurring patterns, such is not the case with the actual-

1 This can be seen from the varied raw configurations that the ideation stage truth ta-
ble contained which are still minimized into concise prime implicants used to postu-
late mechanisms. 
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ization of the mechanisms on the firm level. Most significantly this is mani-

fested in the change of ideation mechanisms towards exploratory search and 

external knowledge embodiment.  

 

9.3 New product development capability and the emergence of a 
multiproduct firm 

 

New product development capability was defined in terms of the processes 

through which a company develops new products. From the outset, this does 

not take into account what kind of role the products have for the company. 

However, as is evident from the findings, the capability also enabled Vaisala to 

transform into a multiproduct firm with three distinct product lines. There-

fore, it is timely to analyse the rationale of how utilizing the capability can set 

companies into such a trajectory. In doing so, I draw from the ideas presented 

by Teece (1980; 1982) on the emergence of a multiproduct firm that is based 

on the idea of efficiency. 

At the beginning of the 1970s the managers of Vaisala recognized the need 

for seeking growth beyond the radiosonde market, as it would no longer enable 

fast growth. This was explicitly stated in the research and development plan 

for the decade. Therefore, the managers recognized the limits of growth that 

their current market imposed on them and the possibility of seeking growth 

elsewhere. This converges with the notion of Teece (1982) that companies seek 

growth by diversifying beyond immediate markets when their existing market 

no longer provides enough fast growth. Therefore, the growth-seeking motive 

provides one answer as to why Vaisala was to expand beyond the radiosonde 

market. Exploratory search and external knowledge embodiment were the 

means to achieve this outcome. However, minimization of risk related to oper-

ating in a single market was also a contributing factor in this decision, as it had 

been long known that operating in a single market posed a threat to the com-

pany. 

In assessing how Vaisala was to address the challenge of expansion, the 

management perceived that the company could use its knowledge of products 

and product development in other areas besides making radiosondes. In doing 

so, they recognized that the boundaries of searching for new product opportu-

nities would be limited to the meteorology market. This follows the suggestion 

of Teece (1982) that in any given time the knowledge of the company could be 

directed to several different ends. Limiting the search activities to a specific 

market would enable the company to utilize intrafirm transfer of knowledge to 

aid in the development of new business areas, as was suggested by Teece 

(1980). In doing so, the previous knowledge in how to develop radiosondes 

could be leveraged when developing automatic weather stations and also when 

ground equipment for radiosondes was developed. Therefore, utilization of 

knowledge also relates to the transfer of knowledge with regards to the means 

through which products can be developed. 
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Based on the research and development plan laid out for the 1970s, it is also 

possible to understand how the expansion was to be made. It is evident that 

the company would diversify primarily through de novo entry as the firm-

internal search for new products was constantly highlighted as the mean 

through which this expansion was to be made. This took effect in the form of 

using exploratory search to expand into new product areas. Therefore, it can 

be speculated that exploratory search was perceived as being more efficient 

use of the companys’ resources than local search. If we look at the success 

rates of these two search strategies during the period, it appears that explora-

tory search could yield more consistent success, at least with regards to prod-

ucts that were launched.  

However, Vaisala also collaborated with third parties to develop new prod-

ucts such as ELSA and HUMICAP. These projects appear to lie somewhere 

between market transactions and company-internal actions. This type of inter-

action between two parties could mitigate the challenges related to knowledge 

transfer, while simultaneously augmenting the search capacity of the company. 

Therefore, what they provide is an influx of knowledge that the focal company 

would not have been able to generate by itself. Simultaneously, they also ex-

tend the array of search activities as third parties utilize their knowledge of 

how to develop products for the benefit of the focal company. 

In addition to providing an overview of what drove Vaisala to become a mul-

tiproduct firm, the development of each of the three product lines followed a 

unique lineage. Therefore, a closer examination of them can provide us with 

additional insight into how multiproduct firms emerge. Overall, what the fol-

lowing analyses highlight is that efficiency, which was noted by Teece (1980; 

1982) as the central reason for the emergence of a multiproduct firm, is not 

only about how organization is internally arranged but also how congruent the 

actions of the organization are with its operating context and its changes. 

 

The sounding line  

 

The development of the sounding line largely follows the idea of Teece (1980; 

1982) that intrafirm transfer of knowledge of products and ways to develop 

products can give rise to a multiproduct firm. As a concequence complemen-

tary technological knowledge can be used to develop products in associated 

product areas (Helfat 1997), which can be seen from the interrelationships that 

the products in this product line had. What this kind of diversification enables 

is that the company can exploit knowledge generated in one area to the other 

areas as well, while simultaneously exploring for new possible products in the-

se areas. What this resulted into was that the sonde line was augmented with 

ground equipment that could be jointly developed with radiosondes and sub-

sequently each product area could benefit from each other. Eventually this led 

the product line into being split into two sublines: sonde line and equipment 

line. Therefore, the development of closely related products can increase the 

efficiency of product development as the knowledge can be leveraged in multi-

ple fronts. 
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While the previous discussion highlights how intrafirm knowledge transfer 

can explain the emergence of this product line, customers and their needs 

could have also contributed to the emergence of these product lines. If we fol-

low the notion that organizations are efficiency driven, the way in which they 

serve their customers can also increase their efficiency. The rationale behind 

this argument is as follows: A single product company can rarely fully serve a 

market or a customer, especially in markets where multiple products can be 

combined together to serve customer needs. As customers can demand sys-

tems and not only components (Teece 2007), it may necessitate becoming a 

multiproduct firm in order to respond to these customer needs. While custom-

ers themselves can combine different offerings together to make systems, con-

ducting such integration in part by the seller can lower the risk for the buyer 

and present a profit opportunity for the seller. Therefore, provision of systems 

in which the functional components share mutual interdependence can act as 

a rationale for becoming a multiproduct firm. This can be seen in the devel-

opment of the sounding line, which ended up consisting of both radiosondes 

and ground equipment that could be used together. For instance, without the 

capacity to provide such systems Vaisala would not have been selected to pro-

vide the equipment for the FGGE project run by WMO that provided a quarter 

of the turnover of Vaisala in 1977. Also the existing customers for radiosondes 

present the company with an opportunity to cross-sell ground equipment. 

Therefore, responding to customer needs could also provide one rationale for 

the emergence of a multiproduct firm. While responding to customer needs is 

not central routine in any of the search mechanisms, the interrelationships 

between different products could indicate this as a rationale for diversification 

as the products were made compatible with each other. 

 

Automatic weather station line 

 

From the outset, the development of the automatic weather station line ap-

pears to follow the idea of utilizing fungible organizational knowledge (Teece 

1982) and intrafirm transfer of knowledge (Teece 1980) to develop new prod-

ucts. The development of the first automatic weather station (Kemi lighthouse) 

was largely aided by knowledge on how to make different kinds of meteorolog-

ical measurement equipment. 

However, as the dynamic capability concept in itself was conceived to explain 

how organizations are capable of either matching or creating market change 

(Eisenhardt and Martin 2000), one could speculate whether technological and 

market changes contributed to the development of this product area. This is 

especially interesting from the perspective that Teece, Pisano and Shuen 

(1997) have suggested in which dynamic capabilities enable increasing effi-

ciency of the company by increasing congruency of the focal companys’ actions 

with the operating context. 

Vilho Väisälä had already tried to build an automatic weather station in the 

1950s and 60s but suitable technology did not exist at that time (Michelsen 

2006, p. 146). However, when technological possibilities and market for these 
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products emerged, Vaisala started developing the product line. Therefore, this 

can be understood as an act of matching market changes. In this sense, contex-

tual changes could drive companies towards becoming multiproduct firms, 

especially in markets where technological change necessitates that a company 

keeps up with the changes of the market. Therefore, the changing business 

context could push an organization towards becoming a multiproduct firm for 

it to be better aligned with the market and to keep up with the market. 

 

Humidity measurement line 

 

The development of the humidity measurement line deviates largely from the 

other two product lines in its underlying logic. If we follow the assumption that 

managers are profit-seeking (Augier and Teece 2009; Teece 1982) and that 

they try to capture opportunities that rise from the absence of certain markets, 

then the profit opportunity that rises from capturing these opportunities can 

create impetus for becoming a multiproduct firm. The development of the hu-

midity measurement line largely follows this logic as HUMICAP was developed 

through external knowledge embodiment that opened up an economic oppor-

tunity that the managers were capable of understanding and seizing.  

The product line was initiated by a single product that embodied external 

knowledge and enabled Vaisala to span into a totally new product area, which 

the company could not have done on its own. This leads us to question wheth-

er the product and the product line was an anomaly? While the humidity 

measurement product line consists of a single product, similar attempts were 

also made with products such as ELSA and SODAR in the sounding line and 

with the Personal Dust Sampling Pump project. These projects focused on 

knowledge absorption (Zahra and George 2002) through which external 

knowledge was acquired, assimilated, transformed and exploited by the focal 

company. What these projects therefore provided was profit opportunities in 

which the company could leverage third party knowledge. 

These kinds of joint development projects with third parties appear to lie 

midway between market transaction and company-internal action as was not-

ed before. What they enable is the acquisition of external knowledge and the 

use of this knowledge for entering into new markets. Therefore, they enable 

the company to tap into exogenous developments in science and technology 

that Teece (2007) highlighted as being one form through which companies 

sense new opportunities. At the same time as the external knowledge embodi-

ment projects were aimed at the development of a prototype, the challenges 

associated with transferring knowledge between the parties can be mitigated 

as the knowledge is embedded in the prototype. This can be understood as a 

form of assurance that the project will yield what was intended.  

This concludes the discussion on new product development capability at the 

firm level. Next we will proceed to the discussion section. 
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10. Discussion 

10.1 What the new product development capability enables 

 

At this point, we transition into discussing what the capability enables the 

company to achieve. In doing so, I wish to focus on two main factors, firstly the 

evolutionary and technical fitness that the capability provides and secondly on 

the rationale of diversification into new markets. 

In assessing how well a capabilities function, Helfat et al. (2007) proposed 

two yardsticks: evolutionary fitness and technical fitness. Evolutionary fitness 

was conceptualized as how well the company is able to survive and possibly 

grow by modifying its day-to-day activities (ibid.). As Vaisala largely traded 

local search for exploratory search and external collaboration in the new prod-

uct development process, it is evident that they tried to realign themselves to 

the meteorology equipment market but also span beyond it. These efforts were 

mainly successful as most of the developed products were launched to the 

market. This is in line with the notion made earlier that the effects of dynamic 

capabilities have to be associated with the capability of the organization to 

reconfigure as desired because using performance as an outcome would neces-

sitate the presence of dynamic capabilities in all high performing companies 

and result in performance tautology (Zahra, Sapienza and Davidson 2006). 

Through these considerations it can be concluded that new product develop-

ment capability can enhance evolutionary fitness. 

Eisenhardt and Martin (2000) stressed that when assessing the function of 

dynamic capabilities focus has to be given on the outcomes they generate. 

Thus, if we look at the how the company evolved, we can note that Vaisala was 

able to grow its turnover tenfold during the period, stay profitable after 1971 

and expand from one product line into three product lines. While direct evi-

dence on the performance impact of the new products cannot be given, they 

certainly had an important role as year after year the role of new products were 

emphasized in the annual reports as a major contributor to growth. Also from 

this perspective it could be said that the new product development capability 

enabled the company to increase its evolutionary fitness.  

At this point, it could also be asked why Vaisala sought to expand into new 

markets instead of trying to excel in the radiosonde market, which was the 

second issue I wanted to discuss. An answer to this question can be provided 

from considerations on the rationale behind a multiproduct firm. Following 
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the suggestions of Teece (1980; 1982) this expansion was done to seek faster 

growth by using intrafirm transfer of knowledge with regards to technology 

and how to develop new products, and therefore the expansion was primarily 

sought through de novo entry. These factors concentrate primarily on how the 

organization is internally organized for efficiency. 

In addition to these findings, I explored additional explanations for the 

emergence of a multiproduct firm. Whereas the factors that Teece (1980; 

1982) proposed largely focus on endogenous reasons for the emergence of a 

multiproduct firm, I highlighted three complementary explanations that stem 

from exogenous reasons that could explain the emergence of a multiproduct 

firm. These were: 1) responding to customer needs, 2) responding to contextu-

al changes and 3) capturing profit opportunities. These all relate to how effi-

ciently an organization operates in its context.  

Whereas Teece (1980; 1982) stressed the internal efficiency of an organiza-

tion as a driver for the emergence of a multiproduct firm, they way in which a 

company aligns itself to external changes and opportunities could also result in 

the emergence of a multiproduct firm. Therefore, the first two factors relate to 

how efficiently an organization aligns itself with the market, whereas the third 

factor relates to how efficiently and organization utilized opportunities in the 

market. These factors have been highlighted by Teece (2007) as modes of 

sensing market opportunities with regards to customer needs, tapping into 

supplier and complementor innovations and tapping into the developments in 

exogenous science and technology. Therefore, one could raise the question 

whether the transformation into a multiproduct firm could also stem from 

factors that enable a company to operate more efficiently within its operating 

context. 

 

10.2 Routines, simple rules, mechanisms and capabilities 

 

There is a persistent conundrum in the dynamic capability discussion that re-

lates to how structures such as routines or simple rules enable a company to 

change. As Eisenhardt and Bingham (2010) noted, organizations tend to drift 

towards more structures that increase efficiency on the cost of flexibility. This 

would result in the weakening of dynamic capabilities that focus on altering 

structures. If dynamic capabilities function through actions that are guided by 

structures, how can they induce change? In this section I try to outline one 

possible answer that amends this contradiction. 

Both the simple rule and routine perspectives already provide some answers 

to this question. First, routines have been conceptualized to contain both os-

tensive and performative elements (Pentland and Feldman 2003). Therefore, 

exercising a routine always breeds variability as the performance of a routine 

differs between instances. Secondly, the simple rule perspective stresses that 

the rules provide a semi-structure to guide action and therefore there is both 

variability in exercising the rules as well as simplification cycling that alters 
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the rules (Bingham and Eisenhardt 2011). These certainly provide one piece of 

the puzzle. However, the second question that arises is: If we look at the rou-

tines and simple rules only from the perspective of structure, how could they 

enable change? This is a relevant question as we rarely incorporate variability 

in how a specific type of activity is defined and rather focus on the repetitive 

elements. 

On one hand, Winter (2003) defined dynamic capabilities as consisting of 

routines, inferring a relationship between a capability and routine. On the oth-

er hand, Bingham and Eisenhardt (2011) stress that managers develop portfo-

lios of simple rules with which they make decisions and that these form the 

microfoundations of dynamic capabilities. These both posit that there can be a 

number of different structures that together constitute a capability. What the 

postulated mechanisms highlight is that in many instances the co-presence of 

different routines/rules formed the new product development mechanisms. 

For instance, in the external knowledge embodiment mechanism the produc-

tion of a prototype can be perceived to increase the effectiveness of the routine 

of collaboration. Interestingly, some routines appear not to be central in any of 

the mechanisms, such as initiation of a project to match customer need in the 

ideation stage, while in some of the projects it was still exercised. It is possible 

to speculate that if the market would be more mature and stable, this routine 

could become more central. 

Based on these thoughts, could it be that routines and simple rules both of 

which are guided by a structure have combinatory effects that enhance or de-

crease their effectiveness? If so, the mechanism oriented perspective could be 

a way to build a meta-layer between recurring activities and capabilities to 

increase our understanding of how routines/simple rules create capabilities 

through their combinatory and mutually reinforcing effects. The ability to 

combine different capabilities has already been noted as being a particularly 

important capability (Loasby 2010) and therefore it can be speculated whether 

if this logic should also be applied to how the capabilities themselves are con-

structed. Some indications of this kind of perspective have already been made 

as Salvato (2009) already noted that capabilities function as collectives. 

If the amalgamate of structures creates a platform for change, do managers 

have an active role in configuring structures? The dynamic capability discus-

sion has highlighted the role of managers in combining and integrating re-

sources and capabilities (e.g. Augier and Teece 2009; Galunic and Eisenhardt 

2001). This appears to be at least partly true with regards to the mechanisms 

examined here as for example collaboration in the studied projects was chan-

neled mainly towards building a prototype. By doing so, the managers strived 

to attain concrete benefits from the collaboration.  

I wish to add a caveat to these suggestions as the creation of change extends 

in the present study primarily to ideation. Therefore, examining how struc-

tures combine together and create change through mutually reinforcing effects 

warrants further study. Furthermore, this serves as an opening on the discus-

sion of the role of mechanisms in the dynamic capability discussion to which I 

move next. 
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10.3 Mechanism-based theorizing in the capability perspective 

 

The extant mechanism-based theorizing in the dynamic capability discussion 

is largely aimed towards complementing the prevalent rational plan approach. 

In doing so, it provides theoretical mechanisms through which inputs are 

transformed into outputs. Therefore, mechanisms such as resource allocation 

(Tripsas 1997), pace of experience (Eisenhardt and Martin 2000), capability 

building (Makadok 2001) and experience accumulation (Zollo and Winter 

2002) have been proposed. These all embody the idea of a mechanism as a 

piece of theory that explains a component process of a larger system, a per-

spective to mechanisms highlighted by Stinchcombe (1991). In doing so, the 

mechanism functions as a theorized automaton that transforms inputs into 

outputs. 

When extant mechanisms are compared to the mechanisms that have been 

postulated in this study, a number of points of divergence appear that are dis-

cussed here. In the extant literature mechanisms are used as means to opera-

tionalize a top-down approach to theorizing in which mechanisms fill gaps in 

the larger theory. Conversely, my approach has rather been one that starts 

from the bottom and builds upwards. Thus, I argue that the present approach 

can highlight some challenges related to the prevalent theorizing on mecha-

nisms related to capabilities. 

When I compare the mechanisms postulated in this study to the extant 

mechanism theorizing in the capability discussion, I can highlight that the cur-

rently postulated mechanisms pertain to more micro-level phenomena and get 

us closer to how an organization functions. From this perspective mechanisms 

are rather empirically grounded representations that describe how processes 

come about and generate outcomes. When we keep in mind that mechanisms 

are fungible, this raises a question on the extant mechanism related theorizing. 

Are the theorized mechanisms only categories of mechanism that describe 

processes on a very abstract level? I would suggest that the mechanisms that 

have been identified in the extant literature mainly pertain to abstract catego-

ries of mechanisms rather than specific mechanisms that can produce the in-

tended transformation. Therefore, empirical fieldwork on the different mecha-

nisms can yield a more nuanced perspective of the mechanism that enables 

organizational transformations. 

Based on my findings I suggest that the mechanism-oriented research in the 

capability discourse could benefit greatly from also focusing on micro-

mechanisms. This would enable building empirically grounded examinations 

of the micro-mechanisms that underlie dynamic capabilities. It would also 

complement the studies that use mechanisms solely as a tool for abstract theo-

rizing. For instance, while ideation, evaluation and outcomes each could be 

labeled as higher order mechanisms, a more nuanced examination can reveal 

the different forms of mechanisms that pertain to each of the three stages. 

By using mechanism as abstract conceptualizations, we can broadly under-

stand the transformation that the mechanisms entail. However, this abstract 

conceptualization of mechanisms easily masks the fact that mechanisms can 
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be fungible (different mechanisms result into the same outcome). Thus, under 

these very abstract mechanisms lie a plethora of more nuanced forms of the 

mechanism that can describe different modes of how the mechanism func-

tions. For instance, many of the identified evaluation mechanisms lead from 

identical initial conditions into identical outcomes and therefore one could 

conflate them into a single evaluation mechanism. This, however, would lead 

us to overlooking the nuances that distinguish each of the mechanisms and the 

actual process where the different components have varying roles. Therefore, 

based on my findings I argue that many of the identified mechanisms in the 

capability discourse could be looked from a more micro-level approach to dis-

tinguish the different mechanisms that are conflated into these higher order 

mechanisms. This would also ground the mechanisms closer to events. 

The extant mechanism discussion uses mechanisms as kind of stable entities 

that transform inputs into outputs and largely withholds from theorizing of the 

components that constitute the mechanism. The current approach uses con-

figurations of recurring activities to postulate mechanisms that in different 

combinations can give rise to different outcomes. It is specifically these emer-

gent potentials that I perceive to be what dynamic capabilities aim to explain 

as the central promise of the discussion has been to understand how new and 

innovative forms of competitive advantage can be created (see Teece, Pisano 

and Shuen 1997). How this could be attained was already highlighted in the 

previous subsection on how mechanisms could be used as a meaningful meta-

level between routines and capabilities to understand the effects that the co-

presence of different mechanisms could have. 

In understanding how dynamic capabilities function, different authors have 

used various kinds of constitutive components to depict what factors give rise 

to dynamic capabilities. Teece (2007) identified capacities as microfounda-

tions of dynamic capabilities, Winter (2003) utilized routines as the constitu-

tive elements of capabilities and Eisenhardt and Martin (2000) lean towards 

simple rules. I would argue that the focus on mechanisms could provide a val-

uable integration of these perspectives. It would enable us to identify recurring 

activities as the baseline from which capabilities are built. Studying how these 

activities are combined together enables us to understand the processes 

through which these activities are combined. This, in turn, can be explained by 

the mechanisms that depict the processes. By doing so, we could also examine 

whether certain combinations of activities have complementary effects. These 

mechanisms together depict how capabilities are actualized. This perspective 

also clearly distinguishes capabilities, mechanisms and recurring activities into 

their own domains and forms a hierarchy. Therefore, a mechanism-oriented 

approach could be used as an integrative starting point for further inquiries 

that bridges the different domains of interest. This would, however, necessitate 

that mechanisms are also used in empirical fieldwork so as to avoid the prob-

lem of them only theoretically explaining the connection between antecedents 

and outcomes. 

This concludes the discussion section in which I have tried to explicate what 

kind of outcomes the new product development capability can induce and how 



Discussion 

168 

the interplay of routines, rules, mechanism and capabilities can deepen our 

understanding of the inner workings of dynamic capabilities. Next I proceed 

into the conclusion section to draw together the findings of this study.  
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11. Conclusion 

Our journey is at an end and now it is timely look back at what has been done. 

In doing so, we first take a look back at the research questions and explicate 

the theoretical contribution of this study. This is followed by managerial impli-

cations. Lastly, I discuss the shortcomings that this research might have and 

what future avenues for research might have been opened. 

 

11.1 Research contributions 

 

At the beginning of this inquiry I set out to understand how dynamic capabili-

ties, specifically the capability to develop new products, function through the 

mechanisms that animate these change processes. At that point I already not-

ed that the mechanism discussion in the dynamic capability discussion has 

been theoretically driven and empirical studies that embrace this perspective 

are lacking. Therefore mechanisms have been used as abstract pieces of theory 

through which inputs are transformed into outputs. To investigate the func-

tioning of mechanisms of new product development capability, I outlined 

three research questions that I sought to address. Now it is timely to address 

these questions in light of the findings. 

The first question that I set out to answer related to the kinds of mechanisms 

that pertain to the new product development capability. Through the empirical 

inquiry I was able to postulate altogether 11 different mechanisms that pertain 

to the ideation, evaluation and outcome stages. Table 14 presents these postu-

lated mechanisms.  
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Table 14: Postulated mechanisms 

In addition to postulating the mechanisms, I also examined the nature and 

functioning of the mechanisms themselves. While the outlined mechanisms 

are idiosyncratic to Vaisala, the mechanism types on the general level can pro-

vide us with some of the archetypical mechanisms that can explain how com-

panies develop new products. This is evident when keeping in mind that many 

of the mechanisms draw parallels with existing research. For instance, on one 

hand the external knowledge embodiment mechanism draws parallels with the 

concept of absorptive capacity (Cohen and Levinthal 1990; Zahra and George 

2002) as both relate to how an organization is able to use external knowledge 

in its own operations. On the other hand, the evaluation mechanisms depict 

different types of selection heuristic (Bingham and Eisenhardt 2011; Bingham, 

Eisenhardt and Furr 2007) configurations. 

When postulating the mechanisms I was able to highlight how mechanisms 

emerge as configurations of recurring activities. This provided one answer to 

the question of how stable structures such as routines or simple rules can cre-

ate change. Thus, when we focus on conjunctural causation we can start to 

understand the mutually strengthening effects that certain combinations of 

routines/rules can generate. This opens up a new avenue for understanding 

how the constitutive elements of dynamic capabilities function. Thus, I extend 

the idea that dynamic capabilities function as systems where certain combina-

tions have mutually reinforcing effects (Loasby 2010) into studying the consti-

tutive elements of capabilities and not only the combinations of capabilities. 

Therefore, the challenge that structures create rigidity and efficiency (Bingham 

and Eisenhardt 2010) could be surpassed by the capacity to configure and re-

configure the structures rather than by just removing structures vis-à-vis rou-

tines and simple rules.  

What is also noteworthy is that many of the mechanisms share common fea-

tures. This raises the question whether slight alteration of routines/rules can 

bring about changes in the mechanism themselves. Therefore, it could be pos-

sible that the introduction of new routines/rules could unlock potentialities 

that organizational capabilities hold. This highlights the idea brought up by 
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Loasby (2010) that the combination of elements of which capabilities are con-

stitutive of can be more than the sum of its parts. Answering the first question 

created grounds for addressing the two subsequent questions to which I move 

on to next. 

The second research question that I set out to answer relates to understand-

ing how the mechanisms explain the successful use of new product develop-

ment capability on the project level. To answer this question I first examined 

the different sets of mechanisms. In doing so, I concluded that the ideation 

and evaluation mechanisms are both distinct problem-solving processes where 

through ideation the initial product concepts are developed which are then 

positioned into the offering portfolio of the company in the evaluation stage. 

Outcomes reveal the impact that the ideation and evaluation mechanisms gen-

erated together. 

Next I examined the nature and relationship of the different sets of mecha-

nisms. The relationship of ideation and evaluation mechanisms provided fruit-

ful understanding into how the new product development capability can func-

tion. Ideation stage was very technology intensive whereas the customer per-

spective was brought in as an important consideration in the evaluation stage. 

In contrast to Danneels (2002) who argued that successful new product devel-

opment stems from linking technological competences and customer compe-

tences, the present study highlights the possibility of sequentially exercising 

them. In doing so, I speculated whether the technology-oriented search could 

open up a wider search space for the company and enable the development of 

offerings that customers are not yet able to articulate. The customer-focused 

evaluation could thereafter ensure that the commercialized products do indeed 

match customer needs. 

Finally, to answer the second research question I examined key success paths 

(Woodside, Ko and Huan 2012) of mechanisms to understand how the mecha-

nisms animate the new product development process in the new product de-

velopment projects. In doing so, I tried to analyze how the capability functions 

as a system: particular combinations and patterns that define the effectiveness 

of the capability (Loasby 2010). The identified success paths proved to be very 

varied. This provided empirical support for the notion of Eisenhardt and Mar-

tin (2000) that dynamic capabilities are fungible. However, despite the appar-

ent fungibility of the success paths I was able to draw out tendencies on the 

outcomes that certain mechanism paths can generate. Local search always led 

into project termination or merely a product launch, whereas exploratory 

search always induced a product launch and some other effect on the organiza-

tion. The success paths of external knowledge embodiment highlighted both 

the risks and benefits of working with a third party where actions cannot be 

fully controlled. Now I can proceed into addressing the third and final research 

question. 

The third research question that I set out to answer relates to understanding 

how the mechanisms explain the successful use of new product development 

capability on the firm level. In doing so, I examined what led the organization 
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to transform, how the capability in itself transformed and how the company 

transformed into a multiproduct firm. 

In examining the transformation of the organization I highlighted how the 

new product development capability can be used to operationalize strategy 

through altering search mechanisms and how multiple search strategies can be 

used simultaneously. The organization’s transformation was highlighted as a 

realignment of the organizational form in which the new product development 

capability and its transformation was the main driver. This can be seen as a 

process of continuous morphing (Rindova and Kotha 2001). 

After examining the transformation of the organization and how it drove 

change in the new product development capability, I transitioned to examine 

how the capability in itself changed. This enabled me to highlight how it is 

possible to transform search activities towards new search domains. The in-

terplay of ideation and evaluation mechanisms provides insight into how or-

ganizations could balance efficiency and flexibility within new product devel-

opment process. The search mechanisms can drift towards new directions, 

which was what happened when the search for new types of products was 

started. Still the evaluation remained fairly constant. Therefore, this destabili-

zation in one part of the process can enable a company to increase flexibility of 

the process, providing one answer to the question of how organizations could 

balance efficiency and flexibility set out by Eisenhardt, Furr and Bingham 

(2010). 

Next I transitioned to examine how the new product development capability 

contributed into the transformation of Vaisala into a multiproduct firm. In 

doing so, seeking faster growth, the intrafirm transfer of knowledge and de 

novo entry were identified as factors that drove the change, as has been sug-

gested by Teece (1980; 1982). In addition to this, I highlighted three comple-

mentary explanations related to exogenous reasons that could also explain this 

phenomenon. These were responding to customer needs, responding to con-

textual changes and capturing profit opportunities. What these factors high-

lighted was that efficiency also relates to how an organization aligns its activi-

ties to the context it functions in, not only on the firm internal organization of 

activities. 

With regards to the effects that the new product development capability can 

induce, the findings provide support for the notion that the capability is able to 

increase evolutionary fitness of the company (Helfat et al. 2007). I also high-

lighted that the capability could affect growth and that it enables the organiza-

tion to reconfigure as desired (Zahra, Sapienza and Davidsson 2006) which in 

this study is associated with the successful development of new products. 

The present study is among the few studies that provide empirically ground-

ed examination of the mechanisms of dynamic capabilities and their internal 

functioning in a product development context. Thus, whereas the existing 

studies provide a top down approach into understanding mechanisms, I exam-

ined them from a bottom up perspective to understand their inner workings. 

This drew to my attention the notion that the existing mechanism based re-

search is fairly abstract and that the proposed mechanisms may rather be cat-
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egories of mechanisms. As means to mend this, I proposed that mechanism 

could be used as a meta-layer between recurring activities and the capabilities 

themselves. Therefore, I called for a more nuanced understanding into how 

mechanisms are construed and used, and also proposed that mechanism based 

theorizing can provide for a level of analysis that could integrate differing per-

spectives. 

 

11.2 Managerial implications 

 

The capability-based theorizing instructs managers to focus on how efficiently 

the day-to-day operational capabilities and change related dynamic capabili-

ties are exercised. The present study provides managerial insight into how the 

change related capabilities could be exercised through new product develop-

ment. Specifically, I wish to explicate four key insights. 

Firstly, in times when efficiency has been heralded as the law of the land, I 

suggest how this could be toned down to increase effectiveness of development 

processes. As can be seen from the findings, coupling efficient evaluation with 

looser search activities with certain core elements can enhance efficiency. The-

se search activities can also drift to increase effectiveness. 

Secondly, in technology-oriented industries listening to the customer for the 

outset can hinder the development of completely new products. As can be seen 

from the findings, customer orientation could be brought in when product 

concepts are being compared rather than from the beginning of development. 

This can enable the creation of products that can cater for the latent needs of 

customers that they might be incapable of articulating in a market where tech-

nological change is rapid. 

Thirdly, product development can channel the organization’s need to trans-

form and this transformation can come as bursts. This means that the man-

agement is in the dark for periods of time when new products are under devel-

opment and market feedback from them cannot yet be received. This high-

lights the need for managerial persistence when a new direction has been as-

sumed but market feedback from the change has not yet been generated. 

Fourthly, collaboration with universities and public research institutions can 

greatly accelerate product development activities of small and medium sized 

companies. This enables companies to tap into external knowledge which 

would otherwise be impossible. To do so, establishing strong presence and 

correctly aligning the interests of the different parties can provide successful 

development projects. 
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11.3 Limitations and future research 

 

There are a number of limitations in this study as well as future avenues for 

research that I now wish to discuss. Let us first focus on the limitations. First-

ly, as with all mechanisms related studies, we can only postulate mechanisms 

and never fully uncover them. This might be one of the reasons why mecha-

nisms oriented empirical fieldwork has been slow to emerge in the dynamic 

capability discussion. Our understanding of the mechanisms is always only 

partial and inferential, despite how we approach the issue. However, I perceive 

that through the use of multiple methods of analysis and an extensive data set, 

the postulated mechanism is a good representation of the activities of the or-

ganization that I studied. 

Focus on routines and simple rules homogenizes the activities that organiza-

tions do into categories of repetitive action. Transition from routines/simple 

rules into mechanisms even further simplifies the activities of the organiza-

tion. Through this simplification we can understand recurring activities but 

simultaneously I may have ignored other constructs that could explain the 

phenomena that do not share such repetitive patterns. However, as my focus is 

on understanding the processes that give rise to a mechanism, this is a factor 

that has to be accepted. I perceive that this focus can lend findings that are 

both managerially and theoretically valuable and therefore this limitation 

should be acceptable. 

As this study focuses on the change of a single company, the findings of 

course can only have a very limited generalizability. Therefore, it would be very 

valuable to study these mechanisms in other contexts as well as extend the 

array of mechanisms that were identified here. This would lend a more com-

prehensive picture of the mechanisms that can underlie the capability of an 

organization to develop new products. 

Qualitative comparative analysis as a method also provides challenges. As 

the Boolean minimization procedure treats each configuration as a distinct 

entity, slight changes in the truth table can greatly affect the prime implicants. 

This is especially true with small samples such as the present one. Therefore, 

one could question the stability of the findings that the method can give. When 

doing the analyses I was very knowledgeable of this and as I had to adjust the 

coding of the cases I tried to remain perceptive of the changes that any slight 

alteration in coding would generate in the prime implicants. Despite the alter-

ations to the coding that I made when certain projects were reanalyzed in light 

of new evidence, there was fairly little change in the prime implicants. There-

fore, I tried to minimize the effects that the minimization procedure might 

have in distorting the findings. Furthermore, I also used extensive amounts of 

case specific knowledge when assigning cases to configurations, which pressed 

me to test whether the prime implicants really represent the essence of the 

development projects. Through this I also tried to mitigate the fact that there 

were concurrent explanations for many of the cases. 

While historical archival data enables an informed examination of the activi-

ties of organizations, the data is always to an extent clinical. Therefore, the 
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nuances of decision-making and the affective side of management are largely 

missing from the documentation. However, other methods that could be used 

to study the phenomenon also have limitations as interview-based research 

can suffer from hindsight bias and attribution bias (Huber and Power 1985). 

Therefore, I perceive this as an acceptable limitation in part of the data and 

approach. 

With regards to future research, the present study provides a number of new 

avenues. Specifically, I want to outline four avenues for further research that I 

perceive to be most worthwhile. Firstly, the mechanism-oriented perspective 

could be further used to construct a meta-layer between recurring activities 

and capabilities to understand whether they have complementary effects that 

direct inference from a routine/simple rule to a capability might have missed. 

This gives expansive potential into studying factors that accelerate and decel-

erate the change processes of organizations.  

Secondly, there are a number of studies in the dynamic capability field that 

theorize on mechanisms. In light of the present findings, many of these are 

probably only higher-order classes of mechanisms. Therefore, unveiling what 

these classes of mechanisms contain can give depth to the whole discussion 

and grant us a deeper understanding of dynamic capability concept itself. 

Overall, the dynamic capability discussion would benefit greatly from empiri-

cally grounded examinations on the mechanisms that pertain to this class of 

capabilities. Currently these studies are few. 

Thirdly, the current findings lend insight into how organizations on one 

hand balance between efficiency and flexibility in a single process and on the 

other hand how technological knowledge and customer knowledge is used dur-

ing the new product development process. Studying how different capabilities 

balance these differences would provide us valuable insights into the nature of 

the processes through which capabilities are actualized. 

Fourthly, as the present study focuses on a business-to-business company 

that sells high-technology equipment, it would be worthwhile to examine the 

new product development capability in other contexts such as within compa-

nies that produce fast moving consumer products. This would lend us further 

insight into new product development capability as the operating context and 

market situation affect how the capability functions. 
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