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to emerge in the innovation process. In this painting, masks represent the actors, their different images of how 
to handle the process, and conflicts among them. The paths represent the processes, the lines connecting the 
paths represent the activities, and the rest in different shapes represent resource combination.



Abstract
Despite much discussion in the literature of uncertainties in relation to the innovation process, there is little 
knowledge of how they emerge in this process. This thesis accordingly aims to understand how uncertain-
ty emerges in the innovation process and how firms address that uncertainty to create novelty from the process. 
Uncertainty is embedded in the innovation process (Jalonen, 2012), which implies that it is not only a 
factor affecting the innovation process but also an outcome of the process itself. To fulfil the purpose of this 
study, it is important to understand how the innovation process unfolds over time. It is well established that 
innovation is a process of recombining resources (Schumpeter, 1934) through the performing and linking 
of certain activities in sequence (Richardson, 1972; Dubois, 1994; Bankvall, 2011) by various actors (i.e., 
firms and organizations) in a network context (Håkansson and Olsen, 2012; Lampela, 2012; Love and 
Roper, 2001; Pittaway et al., 2004; Powell et al., 1996). To fulfil the purpose of this study, the following 
research question has been asked: How and why do actors undertake and link resource recombination activities 
in a network context, thereby managing uncertainties in the innovation process?

The thesis investigates the innovation process in two companies. One of the companies had completed its 
innovation journey and the other had almost done so. The discussion gives a detailed account of: the activ-
ities these companies performed alone and jointly with their partners in a network context; the resources 
they exchanged with each other and recombined to bring new solutions to the market; the uncertainties 
created in the process of recombining the resources; and the activities they undertook in response to address 
these uncertainties. The innovation process in the case companies is analysed in light of a conceptual model 
developed here based on Dubois’ (1994) “end product related activity structure model”, Håkansson’s (1987) 
“ARA model/network model”, and Goldratt’s (1997) “critical chain concept”.

This study identifies the conditions under which uncertainties emerged in the innovation process in the 
studied companies. One of the significant conditions was resource unavailability, which was caused by 
actors’ reluctance to share resources, prohibition by government policy, and the resources’ own conflicting 
conditions and internal resistance (Håkansson and Snehota, 1995; Håkansson and Waluszewski, 2002; 
Waluszewski, 2004). Resource unavailability caused inertial and repetitive activities and delayed the process 
of producing an outcome, having such an impact on the activities under the condition of path dependency 
(Arthur, 1994; David, 2000). Another observed condition was the actors’ lack of knowledge of resource 
combination (Jalonen, 2011). A type of uncertainty that seriously affects the outcome of the innovation 
process is the activity void, a situation in which no activity is taking place. Activity voids are created from 
resource unavailability either by an actor’s reluctance to share resources or by the outcome of combining 
conflicting resource properties.

The outcome of the innovation process is therefore affected by the key actor’s attempt to reduce the activity 
void by making compromises at the three levels, interplay among which construct the process, i.e., actors, 
resources, and activities. To manage uncertainties, managers make many compromises when they perform 
and link various activities. Although the underlying motivation for making compromises is rational, it 
is boundedly rational (Simon, 1957) because by making compromises, managers forego expectations of 
having all the properties or of being able to plan, undertake, and link activities as intended. This study also 
reveals that sometimes actors prefer not to make compromises despite knowing that this might cost a great 
deal. Accordingly, the findings suggest that compromises made within a working relationship allow actors 
to produce novelty without deviating from the desired path by ensuring access to resources and partners’ 
abilities. On the contrary, compromises not made in the relationship can threaten actors’ ability to produce 
the desired novelty, as the exchange of partners’ resources and abilities is hindered in a poor relationship. 
Compromises made in resource configuration and activities threaten actors’ ability to produce the desired 
novelty by limiting their choices, while compromises not made in resource configuration and activities allow 
actors to produce the desired novelty without deviation.

Keywords: Innovation process, Uncertainties, Compromised and uncompromised actions, Actors, Resources, 
Activities, Activity links, Activity void
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Preface 

How it all went 
 

 
 

“There is not a discovery in science, however revolution-
ary, however sparkling with insight that does not arise out 
of what went before. “If I have seen further than other 
men”, said Isaac Newton “it is because I have stood on the 
shoulders of giants”.  

 
– Isaac Asimov 

 
 
This research started in the fall of 2013 with a rough idea about the innova-

tion process. Over the years, as I evolved as a PhD student in the Department 
of Innovation Sciences, Halmstad University, in interaction with my supervi-
sors and seniors in the faculty and through learning from the literature and ob-
serving empirical reality, this study evolved into its current form. 

 
 During this time, I was able to find an area in the literature that was inade-

quately researched and attempted to address that gap, supplying a little insight 
through my research. I collected a grain of sand on the shore of the vast ocean 
of knowledge in the field of the innovation sciences, much of which is still 
unknown to me. I could not have done this, could not have seen the horizon 
beyond my abilities and my possibilities, if I were not standing “on the shoul-
ders of giants”, that is, scholars and the knowledge they created.  

 
Interestingly, the process of creating my humble research “insight” was very 

much like what I observed in this research, i.e., the innovation process, which 
is a process of resource recombination and embedded with uncertainties. The 
research process began by seeking information about what others had already 
explored, what others had not said or investigated and therefore would be inter-
esting for the academic community. The process continued by recombining 
existing knowledge from the field of innovation sciences with knowledge from 
the field of industrial marketing obtained through my interpretation. The out-



 

come of this process was a blueprint, a preliminary version of the theoretical 
model I used to study the innovation process in the two case companies. Based 
on this blueprint, I looked for information, some of which fit the blueprint and 
some of which challenged it, causing me to seek responses to the explanations 
with the use of other literature, namely project management literature. During 
this process, I tried to assemble knowledge from various sources from interac-
tions with others, for example, by taking PhD courses and by exchanging ideas 
in conferences, seminars, and with colleagues over fika. 

 
There were times when the process seemed to be dragging because my 

knowledge seemed insufficient and opinions of others seemed conflicting with 
mine. There were other times when hope of ever seeing the end of the tunnel 
seemed uncertain, because interaction with others confused me as to how to 
proceed with the study and data seemed insufficient. There were times when I 
was unsure of whether or not I would be able to continue with this research 
because financing was ending. Sometimes, along the process, I made compro-
mises between what was possible under the circumstances of my limited re-
sources and time and what I had initially intended. The outcome of this process 
and these compromises is this thesis. 

 
I realize that during this research I underwent the journey of a lifetime with 

full of unexpected and unwanted twists along a path replete with unforgettable 
experiences. It took me through frustration and fear of falling out of the system 
so many times. So many days I lost all hope, so many nights I thought I would 
abandon this journey that I once dreamed of taking and had longed for. How-
ever, what matters the most for me today is the journey itself that I have taken, 
sometimes alone and sometimes with my fellow travellers, the paths that I have 
crossed over the years, the obstacles that deflected me from my way and that I 
finally overcame, as well as the knowledge and experiences I gained from in-
teracting with scholars during the research process and from facing unexpected 
and unwanted circumstances. This journey has given me immense pleasure of 
knowing and meeting scholars and learning from them and a thirst to learn 
more. There was joy too, the joy of making friends for a lifetime and of learn-
ing to love people of another culture and of another country. 
 

Hemingway once said “it is good to have an end to journey toward; but it is 
the journey that matters, in the end”. This journey was indeed the most reward-
ing of all – a splendid one. 
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Outline of the thesis 
 
 
This thesis consists of 10 chapters. A brief discussion of the contents of 

these 10 chapters is provided below, so that readers can know what this thesis 
has sought to understand, how it has sought to do this, and the sequence in 
which the findings are presented. 
 
 

Chapter 1 – Introduction: This chapter introduces the research context by 
briefly defining the concepts “innovation” and “innovation process” as well as 
by emphasizing the importance of managing the innovation process for the 
successful creation of novelty. The chapter emphasizes that it is not always 
easy to create novelty, because of the complexity involved in undertaking vari-
ous resource recombination activities in a network context in which many ac-
tors are embedded. Furthermore, the chapter argues that the complexity of the 
innovation process is enhanced as uncertainty is inherent in the process. Here, 
readers are introduced briefly to different types of uncertainties in the innova-
tion process and to their impacts on the process and thereby on the outcome, 
discussed in light of the relevant literature. At this point, one claim is that, de-
spite considerable work on uncertainties in connection with innovation, most 
studies have treated uncertainty as an independent variable having some specif-
ic effect on the innovation process, but that our knowledge is insufficient to 
explain how uncertainties emerge in an innovation process. Based on this ar-
gument, the purpose of the study is stated and the research question formulated. 
Finally, this chapter ends with a reflection on the expected contributions of this 
study.  
 

Chapter 2 – Literature Review: This chapter begins by discussing the 
concept of innovation, attempting to resolve the scholarly confusion as to how 
the term is defined. Furthermore, the chapter discusses different types of uncer-
tainties in the innovation process, the effects on the process as well as the fac-
tors causing uncertainties in the innovation process. After reviewing the litera-
tures on uncertainties in the innovation process, this discussion identifies a 
potential research gap and considers how the present research can address it. 
Since uncertainties are embedded in the innovation process, various perspec-
tives on the innovation process are discussed as well. From summarizing these 
perspectives, the thesis advocates applying the industrial marketing and pur-
chasing (IMP) literatures to create an understanding of the innovation process 
thereby to create knowledge of how uncertainties emerge in the process, based 
on the reasoning that these literatures provide insight into and knowledge of the 



 

interplay among actors, activities, and resources, which defines the innovation 
process. 
 

Chapter 3 – Theoretical Framework: The discussion in this chapter be-
gins with the conceptual framework, namely, “the uncertainty-embedded inno-
vation process”, developed from three models: the network model/ARA model 
developed by Håkansson (1987), the end product related activity structure 
model developed by Dubois (1994), and the theory of constraints developed by 
Goldratt (1997). The end product related activity structure model is applied 
because it represents activities and their sequences over time, which can cap-
ture any process (Richardson, 1972). The ARA or network model is applied to 
fully grasp the actors, activities, and resources involved in the process, the in-
terplay among which, when explored, will allow us to understand the innova-
tion process. Finally, the project management literature is applied since it dis-
cusses resource unavailability and therefore provides a possible explanation for 
uncertainties occurring in the activity sequences. Working definitions of inno-
vation process and of uncertainty are also formulated in this chapter. 
 

Chapter 4 – Methodology: This chapter discusses how the research was 
performed, i.e., how the thesis attempted to answer the research question. It 
begins with a discussion of choosing a qualitative research strategy, leading to 
an examination of applying the systematic combining approach. The discussion 
continues by describing how the research was designed as a case study and the 
rationale for choosing this study design. Later in this section, readers are intro-
duced to the companies whose innovation processes were studied, the process 
of collecting data (from interviews and secondary sources), how the data were 
compiled, and the data analysis process. The chapter ends with a discussion of 
how the research quality was upheld in this thesis. 
 

Chapter 5 – Empirical Findings, Alpha AB: This chapter relates the story 
of the first case company, Alpha AB, and its innovation journey to develop the 
“e-Safe” safety coupling. The chapter briefly introduces the company, the 
product to be developed through innovation activities, and how that product 
differed from existing ones, that is, what made it innovative. The chapter also 
discusses the phases of the innovation process, extending from idea generation 
to the final production of the e-Safe. Each sub-section of the chapter discusses 
various conditions that caused uncertainty in the process of e-Safe development 
and how the managers responded to those uncertainties, i.e., how they tried to 
minimize the uncertainties in order to produce the e-Safe. 

 
Chapter 6 – Empirical Findings, ACI Ltd.: This chapter tells of the unfin-

ished innovation journey of ACI Ltd. The chapter briefly introduces the com-
pany, the product to be developed through the innovation activities, and how 



 

that product was to differ from existing ones, that is, what would make the 
product innovative. The chapter also discusses the phases of the innovation 
process, extending from idea generation to the final production of salinity-
resistant high-yielding wheat variety (SRHYWV) seeds, which has yet to oc-
cur. Each sub-section the chapter discusses various conditions that caused un-
certainty in the process and how the managers or the researchers, in this case, 
responded to resolve those uncertainties. 
 

Chapter 7 – Analysis, Alpha AB: This chapter analyses how Alpha and its 
partners recombined resources by undertaking and linking activities to create e-
Safe and why Alpha and its partners did so in the way they did. By exploring 
these matters, this chapter enables the reader to understand how uncertainties 
emerged in the e-Safe innovation process and how Alpha addressed these un-
certainties and finally produced the novelty. This analysis was based on the 
conceptual framework developed in Chapter 3. The analysis focuses on the 
factors affecting undertaking and linking of activities in the process, and the 
undertaking and linking of further activities in response to the impact of these 
factors on the process. 
 

Chapter 8 – Analysis, ACI Ltd.: This chapter analyses how ACI and its 
partners recombined various resources by undertaking and linking activities for 
the creation of SRHYWV seeds and why ACI and its partners did so in the way 
they did. By exploring these matters, this chapter enables the reader to under-
stand how uncertainties emerged in the SRHYWV seed innovation process and 
how ACI dealt with these uncertainties in producing the novelty. This analysis 
was conducted based on the conceptual framework developed in Chapter 3. 
The analysis focuses on factors affecting this undertaking and linking of activi-
ties in the SRHYWV seed innovation process, interaction among the actors, 
activities, and resources engaged in the innovation process, and the undertaking 
and linking of further activities in response to the impact of those factors on the 
process. 
 

Chapter 9 – Cross-Case Analysis: This chapter reflects on the differences 
and similarities between the ways (“how”) Alpha and ACI undertook and pre-
ferred certain activities in the e-Safe and SRHYWV seed innovation processes, 
respectively, and the conditions that induced them (“why”) to undertake the 
activities in those ways. By revealing the similarities and differences in how 
and why the activities were undertaken and linked, this chapter illustrates how 
uncertainties emerged in the two studied innovation processes and how the 
companies addressed those uncertainties to produce novelties. The chapter ends 
with two tables. The first table presents the conditions that gave rise to uncer-
tainties in the innovation processes undertaken by both companies. The second 



 

table illustrates how managers responded to those conditions by taking actions 
and how these actions affected the final outcome of the processes in both cases. 
 

Chapter 10 – Conclusion: This chapter begins with the conclusion derived 
from the findings of the study. From these findings, this chapter identifies the 
causal factors underlying the emergence of uncertainty and illustrates how 
these factors brought about uncertainty. Furthermore, this chapter discusses, 
based on the findings, how managers responded to the conditions underlying 
the emerging uncertainties in the studied innovation processes, and presents the 
outcomes of their particular responses. Based on the conclusion, the chapter 
makes some suggestions for how managers can deal with the emergence of 
uncertainty. Finally, the key theoretical, managerial, and policy implications 
are presented, followed by suggestions for future research. 
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Chapter 1 - Introduction 

1.1 Background 
 
 
The word innovation was once used to refer to the invention of some-

thing completely new (specifically, new technology or knowledge) and was 
therefore applied in and connected only to the field of technology. However, 
today the term is used to represent any “novelty” created by applying that 
new technology or knowledge (i.e., invention) (Aldrich and Martinez, 2001; 
Jalonen, 2012). According to Van de Ven et al. (1999), 

“Whereas invention is the creation of a new idea; innovation is more encom-
passing and includes the process of developing and implementing new idea. 
The ideas may be recombination of old ideas, a scheme that challenges the 
present order, a formula or a unique approach that is perceived as new by the 
individuals involved”. (p. 9) 
 
Since individuals can vary in their perception of newness, i.e., what is 

perceived as novel in one context may be perceived as regular in another 
(cf. Zaltman et al., 1973; Jalonen, 2012), novelty (i.e., innovation) is a con-
text-specific concept. Then again, the whole process of creating this con-
text-specific novelty (i.e., innovation) through integrating the invention (i.e., 
new knowledge or technology) into existing knowledge or ideas and com-
mercializing it is also defined as innovation (Rogers, 1967). Hence, innova-
tion is both a process and the novel outcome of that process. 

 
At the firm level, innovation is considered a strategy for gaining a com-

petitive edge over competitors as well as for ensuring survivability and sus-
tainability in the often-changing market (Yamin et al., 1997; Porter and 
Clark, 2000; Porter and Stern, 2001). Once an innovation is created and 
accepted as new by a group of people in a particular context, it creates fun-
damental changes in all spheres of an economy (Godin, 2006, 2014) or cre-
ates a “discontinuity or a break from the past” (Drucker, 1985, 1998; Bes-
sant, 2005; Jalonen, 2012) – in Schumpeter’s (1934) words, resulting in 
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“creative destruction”. This is because once something is created and ac-
cepted as new in a given context, it forces old products or entities into obso-
lescence, unless they are recreated as new for the same context. Once a firm 
brings something new into a context, it creates a challenging environment 
for other firms. Accordingly, it becomes important for firms to pursue inno-
vation strategies for the sake of survivability and sustainability in the mar-
ket. According to Dodgson et al. (2015, p. 3), “innovation is the essential 
means by which organizations survive and thrive”. 

 
However, creating a successful novelty is not always easy because the 

process is complex. An innovation process is a complex process because, 
like all processes, it involves various activities occurring in several stages or 
phases over time and therefore demands efficient coordination among them 
(Rogers, 1967, 1983; Richardson, 1972; Utterback and Abernathy, 1975; 
Jalonen, 2012). Rogers (1983) identified the following decision activities in 
the innovation process, i.e., problem recognition, idea generation, research 
and development, commercialization, diffusion, and adoption, all linked to 
one another in a sequence. Success or failure in novelty creation depends on 
the efficient undertaking and coordination of these activities. According to 
Bankvall (2011), the creation of “meaningful wholes” – in this case, novel-
ties – depends largely on how activities such as the assembling, handling, 
processing, organizing, sequencing, and combining of various components 
and elements are coordinated. 

 
Furthermore, the innovation process is complex because its execution 

(and outcome) requires various resources and their efficient recombination 
(Schumpeter, 1934; McCraw, 2010). However, resources are often hetero-
geneous (Penrose, 1959; Barney, 1991) and dispersed among many actors, 
such as individuals, firms, and organizations (cf. Håkansson, 1987; 
Håkansson and Snehota, 1989, 1995; Ford et al., 2003; Håkansson et al., 
2009). A single firm (an actor) does not necessarily have access to all types 
of needed resources to be able to recombine them in house. For example, 
scientists or entrepreneurial firms may be excellent in their fields but not 
necessarily have the ideas, knowledge, raw materials, or even expertise to 
develop their research into commercial businesses (Ingemansson, 2010). 
Furthermore, a firm needs access to various physical resources, such as 
equipment, machinery, and raw materials, as well as access to human capital 
resources, such as experts and researchers (Williamson, 1975; Barney, 
1991), to carry out resource recombination activities. The need for external 
resources leads firms to develop relationships with other firms both locally 
and internationally. Especially in international markets, firms gain access to 
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a wide variety of products, services, production methods, and novel experi-
ences to integrate into their existing operations in the interest of innovation 
(Huse et al., 2005). 

 
The innovation process is also complex because firms no longer under-

take all resource recombination activities alone but do so jointly with other 
firms. Firms are increasingly specializing in handling or undertaking specif-
ic activities instead of undertaking all production activities by themselves. 
This trend is driving firms to outsource activities to other firms as well as to 
collaborate with them in certain activities (cf. Leavitt, 2007; Weigelt, 2009; 
Bankvall, 2011; Ingemansson, 2010). According to Becker and Dietz 
(2004), 

“….innovations are not based on activities of a single firm only. Most inno-
vation activities involve multiple actors … to achieve a common goal that is 
to develop new and improved products (technologies) … within a more or 
less durable constellation of agreements between two or more partners, assets 
and activities are pooled, and combined.” (p. 1) 
 
An innovation process becomes complex as various resources are recom-

bined (Schumpeter, 1934) by undertaking and linking activities over time 
(Richardson, 1972; Dubois, 1994; Bankvall, 2011), involving many actors 
in a context in which they are embedded with many others in a network 
(Lampela, 2012; Nagati and Rebolledo, 2013; Andersson et al., 2016). To 
create novelty, managers need to efficiently manage varied resources, acti-
vities, and actors (the location of those resources and activities). According 
to Dodgson et al. (2015), the actor or organization that can manage this 
process efficiently has greater survivability and sustainability in the market.  

 
 

1.2 Research Problem 
 
 
An innovation process is not just complex but also inherently uncertain 

(cf. Kirzner, 1979; Gartner, 1990; Jalonen, 2012), meaning that there is no 
certainty of achieving an expected outcome (Jalonen, 2012), namely, some-
thing novel in the eye of the customer (Rogers, 1967; Smith, 2005; Inge-
mansson, 2010). According to Håkansson and Olsen (2012), an innovation 
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process is a “multifaceted creative process” that contains “elements of ex-
ploration into the unknown, into the unexpected and quite often also into the 
impossible, the irrational” and is “positioned in a partly visible and partly 
invisible business landscape” (p. 81). 
 

As a result, firms face a discrepancy between what they perceive and un-
derstand to be the business landscape and what is actual and important (cf. 
Håkansson and Olsen, 2012). According to Rehn and Lindahl (2012), inno-
vation is a process of muddling through towards the unknown. Lenfle and 
Loch (2010) and Lenfle (2011) stated that working on an innovation project 
is like proceeding in the dark. Lenfle and Loch (2010) cite example of the 
Manhattan Project, which was planned during the Second World War to 
develop the atomic bomb. The project manager described this project as 
follows:  

“The whole endeavour was founded on possibilities rather than probabilities. 
Of theory, there was a great deal, of proven knowledge, not much” (Lenfle 
and Loch, 2010, p. 3).  
 
Håkansson and Olsen (2012) further argued that the process reflects dual-

ity, an innovation process being “almost like a Janus-face, having two 
sharply contrasting aspects” (p. 81). 

 
Such self-contradictory aspects of the process result in differences and 

contradictory responses on the part of the actors undertaking the process in 
an embedded context (Håkansson and Olsen, 2012). As a result, as the story 
of innovation emerges over time, actors in an innovation process cannot 
possibly behave as they had hoped, because their actions are affected by 
their lack of understanding of the process. This again leads the entire inno-
vation project onto a different trajectory from what had initially been antici-
pated (Håkansson and Olsen, 2012). 

 
Furthermore, uncertainty often makes the transformation of an invention 

into an innovation difficult (Kline and Rosenberg, 1986; Van de Ven et al., 
1999). This transformation becomes even more difficult when the financial 
resources needed for transforming the idea into an actual product are una-
vailable (Eveleens, 2010). Financing difficulties are a common type of un-
certainty in the innovation process, especially for small firms or young re-
searchers. Funding agencies often tend to be cautious about granting funds 
to newcomers or small firms (Gompers and Lerner, 2001; Powell and 
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Grodal, 2005; Tidd and Besant, 2009; Muller, 2013; O’Sullivan, 2013), 
meaning that many promising ideas fail to be realized.  

 
It is not just financial uncertainty that is prevalent in the innovation pro-

cess. Other types of uncertainties have been identified in various literatures, 
for example, technological, commercial, organizational (Bessant, 2008; 
Jalonen, 2012), and behavioural uncertainties (Cantarello et al., 2011). The 
effects of such uncertainties on the innovation process have also been stud-
ied extensively in the related literatures. Based on a literature review of 101 
articles, Jalonen (2012) claims that “a great deal of work has been done in 
order to understand how uncertainty affects organizational innovation pro-
cess” (p. 2). 
 

Jalonen (2012) claimed that, despite considerable work on uncertainties 
in relation to the innovation process, most studies have treated uncertainty 
as an independent variable having some specific effect on the process. Fur-
thermore, the presence of uncertainty has been taken for granted in the liter-
ature. Consequently, there is a distinct gap in our knowledge of how uncer-
tainty manifests itself in the innovation process. Accordingly, Jalonen 
(2012) has recommended improved knowledge of how uncertainty mani-
fests itself in the innovation process. This would give practitioners insight 
into how to deal with the uncertainty in the process and would enable man-
agers to improve their innovation management activities by coordinating 
them more efficiently. Based on the above discussion, this thesis starts from 
the argument that there is a need to create knowledge of how uncertainties 
emerge in the innovation process.  

 
 

1.2.1 Research purpose and research question 
 

 
The purpose of this study is to deepen our understanding of how uncer-

tainty emerges in the innovation process and of how firms address that to 
create novelty. 

 
As uncertainty is embedded in the innovation process (e.g., Fleming, 

2001; Rehn and Lindhal, 2012; Pavitt, 2013), it is not a one-time phenome-
non but rather manifests itself or emerges throughout the process over time. 
That is, the embeddedness of uncertainty in the innovation process makes it 
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a factor affecting not only the process itself but also the outcome of the pro-
cess. To understand how uncertainty emerges in an innovation process, it is 
therefore important to understand how the innovation process unfolds over 
time, that is, how resource recombination activities are undertaken and 
linked by actors and what conditions induce the actors to undertake the ac-
tivities in particular ways. Therefore, to fulfil the purpose of this study the 
following research question is posed in this thesis: 

 
 

How and why do actors undertake and link resource recombi-
nation activities, thereby managing uncertainties in the inno-
vation process?  

 
 

1.3 Expected Contribution  
 
 
This thesis aims to contribute to the field of innovation sciences in sever-

al ways. First, this research gives readers insights into various conditions 
that cause uncertainties to emerge in the innovation process as it unfolds 
over time, as well as into the various types of uncertainties arising from 
those conditions. The research will therefore enable managers to prepare 
themselves to face conditions that might well give rise to uncertainties. Sec-
ond, this research endeavours to build knowledge of how firms and manag-
ers should deal with uncertainties efficiently to create novelty from the in-
novation process. The study will therefore enable managers to know what 
should be done to reduce emerging uncertainties. In an innovation process, 
firms and other actors undertake and coordinate resource recombination 
activities inter-organizationally in a network context; accordingly, this study 
aims to build knowledge of how to efficiently coordinate activities among 
collaboration partners by managing relationship with them. Furthermore, 
this study strives to create insight into how resources can efficiently be 
made accessible and available from various sources for the recombination 
process. This is crucial, because resources are heterogeneous and distributed 
among many actors. Insight is also fostered into various challenges that 
managers may face during the resource acquisition and recombination pro-
cess.  
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Chapter 2 - Literature Review 

2.1 An overview of the concept of innovation 
 
 
Although innovation is a widely discussed concept in various disciplines, 

there is disagreement on how to define it (Zairi, 1994; Cooper, 1998; 
Baregheh et al., 2009; Godin, 2006, 2014). Baregheh et al. (2009) examined  
60 studies of innovation from various disciplines from 1934 to 2008, finding 
76 definitions. According to their findings, most literatures have treated 
“innovation” as an “outcome” (i.e., the product of an input), reflecting 
change from something that existed before to something that is new, superi-
or, and improved, referring, for example, to an organization, product, pro-
cess, firm, service, idea, invention, technique, or market. Some researchers 
have argued that innovation is not necessarily something completely new 
but could be something improved or new relative to its previous version; 
from that point of view, innovation can be partly seen as an iterative process 
until another invention replaces it completely (Baregheh et al., 2009). The 
most widely accepted definition of innovation was provided by Keith Smith 
(2005); it was adopted by the Oslo Manual (3rd edition, 2005), in which 
innovation is considered both a newly created and improved product and a 
process. According to the Oslo Manual, innovation is the implementation 
and commercialization process for a “significantly improved” product, pro-
duction system (e.g., delivery system), marketing method, business practice, 
workplace organization, or external relationship. The Oslo Manual used the 
term “significantly improved” to describe the newness. 

 
Then again, among the 22 keywords used in the 76 identified definitions 

of innovation, one keyword was “process” (which occurred 23 times), used 
in two different ways (Baregheh et al., 2009): (1) as the outcome of another 
process (i.e., innovation), for example, Toyota’s new lean production, which 
was a process innovation; and (2) as a procedure or systematic routine in-
cluding certain activities (e.g., the production system for an innovative 
product or the marketing and internationalization of an innovative solution) 
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that creates new products or ideas or brings them to the market. The differ-
ence between these two processes can be clarified by the following state-
ment of Crossan and Apaydin (2010, p. 1168):  

“process as a form of innovation outcome should not be confused with inno-
vation viewed as a process … organizational processes of ideation and prob-
lem solving may result in an outcome in the form of a new process of, for ex-
ample, issuing credit cards, managing accounts receivable, or producing ma-
ple syrup.”  

 
This thesis identifies innovation as both a product/outcome (i.e., a novel-

ty) and a process, that is, a set of procedures or a systematic routine of activ-
ities in stages that results in a product/outcome at the end of the process 
(https://en.oxforddictionaries.com/).  

 

2.2 The innovation process: a process embedded 
with uncertainty 

 
 
In general, any process implies a set of procedures or systematic activi-

ties in stages, where the undertaker of the process knows what procedures to 
follow or activities to undertake. However, in the case of novelty creation, 
the procedures or activities to be undertaken are not known in advance, 
especially in the initial stages, which involve unstandardized operations, i.e., 
non-systematic activities (cf. Utterback and Abernathy, 1975). This is be-
cause novelties are not identical to one another (cf. Martinez-Ruiz, Garcia, 
and Piattini, 2011), so the procedures or activities to be undertaken to create 
them are never similar to one another. Considering the definition of a novel-
ty, as something that has never previously been created or significantly im-
proved, it is natural that there is no prior knowledge of what procedures or 
sequence of activities will result in the desired novelty. This furthermore 
implies that there is always a certain “unavailability” or “imperfection” in 
the knowledge of what procedures to follow or what sequence of activities 
to undertake to create a novelty. The process is therefore uncertain (Knight,  
1921; Schumpeter, 1934; Galbraith, 1977; Daft and Lengel, 1986; Brashers, 
2001; Lenfle and Loch, 2010; Jalonen, 2012; Lenfle, 2011; Håkansson and 
Olsen, 2012; Knight, 1921/2012; Holmen and McKelvey, 2013).  
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Uncertainty is a condition of not knowing how to respond to a situation 
or a vision of the future that is “fundamentally and radically indeterminate” 
(Reddy, 1996) or a condition when calculation cannot be done (Bullen et al., 
2006) because of the unavailability or imperfection of knowledge. Accord-
ing to Knight (1921/2012), uncertainty refers to a state or condition of mind 
that is divergent from the expected one, based on previous decisions. This 
happens because one’s anticipated reality based on one’s previous decisions, 
experiences, or knowledge deviates from the actual reality. The following 
statement of Braeutigam (1979) conveys how uncertainty is present in an 
innovation process: 

“Will an innovative effort result in an implementable technology, and if so, 
when? … will the implementation of the technology be delayed by a regula-
tory authority, and if so, for how long? And finally, when the regulator per-
mits the use of an innovation, what level of benefits will the firm ultimately 
receive? (p. 98)” 

 
 

2.3 Different types of uncertainty and their effects 
on the innovation process 

 
 
Most literatures in the innovation sciences emphasize uncertainty as a 

factor affecting the innovation process (Martin, 1994; Damanpour, 1996; 
Rogers, 1983; Ortt and Smits, 2006; York and Vekataraman, 2010; Hall, 
2011; Jalonen, 2012). Based on several studies, Jalonen (2012) identified 
various types of uncertainty, such as technological, market, regulato-
ry/institutional, social/political, acceptance/legitimacy, managerial, timing, 
and consequence uncertainty, that can affect an innovation process (e.g., 
Souder and Moenaert, 1992; Freel, 2005; Hall and Martin, 2005; McMullen 
and Shepherd, 2006; Bessant, 2008; Naranjo-Gil, 2009; Samuelsson and 
Davidsson, 2009; Foster, 2010; Cantarello et al., 2011; Frishammar et al., 
2011; Jalonen and Lehtonen, 2011). The most discussed of these uncertain-
ties is technological uncertainty. Technological uncertainty is frequently 
discussed because innovation is usually considered synonymous with tech-
nological invention (cf. Fleming, 2001; Jalonen, 2012). Fleming (2001) 
argued that when technological uncertainty is high (i.e., when innovators try 
to recombine unfamiliar components), there is an increased chance of creat-
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ing useless inventions, unlike when technological uncertainty is low (i.e., 
when innovators try to combine familiar components). That is, when there is 
high technological uncertainty, uncertainty is greater in the innovation pro-
cess. However, a situation of lower technological uncertainty may not lead 
to radical innovation because the recombination will be done with familiar 
components and will follow a foreseeable trajectory (Dosi, 1982; Fleming, 
2001). Then again, if high technological uncertainty persists, resulting in a 
failure to produce a useful outcome, that may lead to timing uncertainties by 
delaying the introduction of the product to the market (Jalonen, 2012).  

 
Many studies have also emphasized regulatory/institutional uncertainty 

(Braeuitigam, 1979; Marcus, 1981; Freel, 2005; Prieger, 2007; Bessant, 
2008; York and Venkataraman, 2010). Regulatory or institutional uncertain-
ty is created by policy makers who wield their power to prohibit, stimulate, 
monitor, and regulate activities (Freeman, 1974; Rogers, 1983; Nelson, 
1993; Lambooy, 2005; Foster, 2010). Innovation in the fields of biotechnol-
ogy, nanotechnology, and medical technology is especially affected by 
regulatory uncertainty (Fleurke and Somsen, 2011). According to Marcus 
(1981), lack of certainty in government policies can affect business decision 
makers’ ability to assess risks and opportunities, rendering them unable to 
make the trade-offs necessary for investment in new technologies. In con-
trast, Lowe (1995) found that in contexts in which government policy is 
uncertain, entrepreneurs can create opportunities by creating their own 
rules. According to Prieger (2007), regulatory uncertainty can delay the 
introduction of a product to the market, which can incur additional costs for 
the introducing firm. Policy makers can also prohibit the use of certain types 
of resources while encouraging the use of others (Rogers, 1983). These acts 
of prohibition can affect the development of ideas relying on certain types 
of prohibited resources. Other institutional bodies, such as funding agencies, 
can prohibit firms from gaining access to financial resources, thereby creat-
ing uncertainties in executing the innovation process (Kline and Rosenberg, 
1986; Van de Ven et al., 1999; Gompers and Lerner, 2001; Powell et al., 
1996; Håkansson and Waluszewski, 2007; Tidd  and Besant, 2009; Muller, 
2013; O’Sullivan, 2013). Vermeulen et al. (2007) argued that complexity in 
institutional arrangements can block the diffusion of innovation, leading to 
acceptance/legitimacy uncertainty.  

 
Another type of uncertainty that significantly affects the innovation pro-

cess is social and political uncertainty, which arises from interaction among 
the actors involved in the innovation process (Jalonen, 2012). Innovation is 
an interactive process (Edquist and Hommen, 1999). During cooperation, 
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uncertainties can arise if partners have different images, goals, or expecta-
tions regarding the process (e.g., Milliken, 1987; Holmen, 2001; McMullen 
and Sheferd, 2006; Ortt and Smits, 2006; Cantarello et al., 2011; Jalonen, 
2012; Håkansson and Olsen, 2012). Since managers need to manage coop-
erative relationships, this may increase managerial uncertainty (Souder and 
Moenaert, 1992; Freel, 2005; Hall and Martin, 2005). Moreover, collabora-
tors may not always be willing to share resources with one another, mostly 
due to fear of losing intellectual property (IP) rights (Liebeskind, 1997; 
Cockburn, et al., 1999; Spencer, 2003; Joshi and Nerkar, 2011). In general, 
this type of uncertainty can increase unpredictability in the process, affect-
ing managerial decision making by creating cognitive organizational inertia 
(Porac and Thomas, 1990).  

 
Each of these uncertainties leads to other uncertainties in an innovation 

process, greatly affecting the process and its outcome. However, most of the 
relevant literatures focus on the effects of these uncertainties on the process, 
not on their sources and causes (Fleming, 2001; Jalonen, 2012) or on how 
they appear or manifest themselves in the process. According to Fleming 
(2001, p. 117),  

“Despite this widespread acknowledgement of the importance of uncertainty, 
most research gives the topic brief consideration in route to other issues and 
little work has attempted to identify and empirically validate the causal 
sources of uncertainty”.  

 

Fleming (2001) and Jalonen (2012) argued that it is important to know 
the sources of uncertainties and how they manifest themselves in the pro-
cess, as this knowledge would improve our understanding of how the inno-
vation process takes place, enabling us to understand how to avoid these 
uncertainties. In light of the literature, the following section discusses vari-
ous factors that cause or may cause uncertainties to manifest themselves in 
an innovation process as well as discusses the gap in the extant literature. 
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2.4 Factors causing the emergence of uncertainty in 
an innovation process 
 

 
Jalonen (2012) found that uncertainties appear due to actors’ (i.e., man-

agers or firms) lack of knowledge, specifically: of the details of the technol-
ogy they would use to create the novelty, of the handling of the activities 
necessary for the novelty creation, of customer needs and competitors’ in-
tentions, of information needed for the early and late phases of innovation, 
of regulations and institutional arrangements, and so on. Actors suffer from 
knowledge discrepancy, i.e., their knowledge gained from previous experi-
ence differs from the knowledge needed to solve the current problem. Under 
such conditions, actors suffer from response uncertainty (Millikens, 1987; 
McMullen and Shepherd, 2006), that is, uncertainty about how to act or 
about what resources to use to reduce the discrepancy. 

 
Other related studies (e.g., Nelson and Winter, 1982; Baraldi, et al., 

2001; Håkansson and Waluszewski, 2002; Nerkar and Shane, 2003; Baraldi 
and Strömsten, 2006; Ingemansson, 2010; Petruzzelli and Savino, 2014) 
found that the possibility of uncertainty emerges from the resources to be 
recombined for the creation of novelty (Schumpeter, 1934; Petruzzelli and 
Savino, 2014). However, the relationship between resources, their recombi-
nation, and uncertainty is not clearly demonstrated in these studies. As dis-
cussed earlier, Fleming (2001) identified a relationship between recombina-
tion of familiar/unfamiliar components and technological uncertainties. 

 
Nevertheless, according to some studies, not all resources can be 

(re)combined without complications because resources do not necessarily fit 
together (Baraldi, 2001; Håkansson and Waluszewski, 2002; Baraldi and 
Strömsten, 2006; Alexis, 2014). Resources to be integrated can also have 
conflicting properties. Resources may be (re)combined with or integrated 
into an existing resource base (Håkansson and Waluszewski, 2002; 
Waluszewski, 2004), which often creates resistance to new resource integra-
tion. Resources can also create friction, which either stabilizes or destabiliz-
es the existing resource interfaces and thereby creates new interfaces, which 
may or may not produce expected outcomes (Fonseca, 2001; Håkansson and 
Waluszewski, 2002; Waluszewski, 2004; Hoholm and Olsen, 2012). Ac-
cording to these authors, the outcome of the process through which two 
resources are integrated is “never given”, that is, it is never known in ad-
vance whether or not the outcome of the resource recombination will create 
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a novelty. Furthermore, it is not known to what extent the frictions, tensions, 
or resistance encountered during the resource combination will affect the 
efficient linking of later activities in the innovation process as well as the 
final outcome of the process. According to some authors, a resource-
recombination perspective needs more attention for a better understanding 
of the innovation process (e.g., Arthur, 2007; Petruzzelli and Savino, 2014); 
also important is whether or not resources’ limitations and subsequent re-
combination have any impact on the emergence of uncertainties in the inno-
vation process.  

 
Other studies have identified the possibility that activities and their coor-

dination, which constitute the basis of an innovation process (cf. Rogers, 
1967; Richardson, 1972), can give rise to uncertainties in the process. It is 
argued in some literatures that every activity undertaken and coordinated in 
a process produces an output, which is used as an input for the next activity 
in the same process (Thompson, 1967; Lundvall, 1992; Dubois, 1994; 
Holmen, et al., 2005; Håkansson et al., 2009; Bankvall, 2011) For example, 
activities undertaken in the idea-generation phase limit the kinds of activi-
ties undertaken in the development phase (Frishammar et al., 2011) and, in 
turn, the activities undertaken in the development phase, and so on until the 
final novelty is created. This domino effect will continue through the whole 
chain of activities in the same process, unless an alternative path of activi-
ties can be created or the iteration of a previously failed activity can produce 
a new outcome and thereby lead to the exploration of a new path. Thus, a 
single error in one activity in a process may lead to errors in ensuring activi-
ties in the same process, possibly making the outcome of the process uncer-
tain. This happens because of path dependency among activities (Arthur, 
1994; Lundgren, 1995; David, 2000; Sydow, Schreyogg, and Koch, 2009). 
However, to what extent path-dependent activities and their coordination in 
the innovation process create uncertainties is insufficiently considered in the 
literature. 

 
The above discussion reveals that the actors involved in carrying out an 

innovation process are also the ones who cause the manifestation of uncer-
tainties in the process due to their limited knowledge and abilities to manage 
the process. Furthermore, the resources to be used, i.e., recombined to create 
novelty, may themselves create uncertainties due to their conflicting proper-
ties and their frictions if the actors are unable to reduce those conflicts or 
frictions by applying their limited knowledge. Finally, the activities carried 
out to recombine resources may also create uncertainties in the process if 
they do not produce the outcome needed to carry out ensuing activities in 
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the process. However, the above discussion shows that, despite knowledge 
of uncertainties in an innovation process and indications of the factors pos-
sibly causing these uncertainties, the literature is limited in discussing how 
these factors cause uncertainty to emerge in the innovation process over 
time. This thesis aims to reduce this gap in the literature by creating insight 
into how different conditions cause uncertainty to emerge in an innovation 
process. Based on the argument presented earlier by Fleming (2001), that 
knowledge of how uncertainties emerge would improve our understanding 
of how the innovation process takes place, it is logical to argue that 
knowledge of the process would improve our knowledge of uncertainty 
emergence. That is, knowledge of the innovation process would enable us to 
create knowledge of how uncertainties emerge in the process. The following 
section reviews some of the existing perspectives on the innovation process. 
 

2.5 Various perspectives on the innovation process 
 
 
Over the years, researchers have addressed the innovation process in var-

ious ways. Some researchers have focused on the actors who undertake an 
innovation process and bring new solutions to the market (Schumpeter, 
1934; Drucker, 1985; Etzkowitz  and Leydesdorff, 2000; Edquist, 2005; 
Lundvall, 2007). Others have emphasized the activities undertaken by the 
actors (i.e., innovators and their partners) in creating novelty (e.g., Mac-
laurin, 1953; Ruttan, 1959; Rogers, 1967, 2010; Kline and Rosenberg, 1986; 
Rothwell and Dodgson, 1991; Hobday, 2005; Godin, 2006). This section 
discusses both of these perspectives, i.e., those focusing on the actors under-
taking the process and those focusing on the activities undertaken in the 
process, in order to foster insight into the innovation process. In this thesis, 
these perspectives are considered the “actor-based perspective” and the 
“activity-based perspective”. 

 
Actor-based innovation process models have been developed over time, 

initially considering an entrepreneur to be the key person undertaking the 
innovation process and finally considering multiple actors in that role (cf. 
Schumpeter, 1934; Etzkowitz  and Leydesdorff, 2000; Edquist, 2005; 
Lundvall, 2007). The activity-based perspective on innovation also evolved 
over the years with the inclusion of various actors in activity undertaking. 
Some of the activity-based models (i.e., early-generation models) represent 
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the innovation process as a linear sequence of activities triggered by techno-
logical breakthroughs, market demands, or both  (e.g., Rothwell and Dodg-
son, 1991; Van de Ven et al., 1999; Hobday, 2005; Crossan and Apaydin, 
2010), while other such models (i.e., new-generation models) represent the 
innovation process as a sequence of activities that is nonlinear due to the 
involvement of multiple actors (Van de Ven et al., 1999). 

 
 

2.5.1 Actor-based perspectives on innovation 
 
Although for more than fifty years “innovation” has been emphasized as 

a product in most literatures (based on the list of definitions from 1934–
2008), the term first drew attention when Schumpeter (1934) used it to refer 
to an entrepreneurial process, i.e., a process carried out by an entrepreneur. 
In his perspective, the innovator was either an inventor (who creates the 
technology underlying the commercial product) or an adopter of a new 
technology (an entrepreneur) who brought the new solution to the market by 
setting up ventures (Schumpeter, 1934; Drucker, 1985). In Schumpeter’s 
view, an entrepreneur carries out this creative process by revolutionizing the 
pattern of production by exploiting an invention (i.e., a technological or 
scientific breakthrough). In his own words, innovation is 

“an untried technological possibility for producing a new commodity or pro-
ducing an old one in a new way, by opening up a new source of supply of 
materials, or a new outlet for products, by reorganizing an industry and so 
on”. (Schumpeter, 1934/2012, p. 132) 

 
According to his view, an entrepreneur takes an invention (i.e., key 

knowledge or technology) to the market by educating customers, thus creat-
ing a completely new market. This is how he expressed it: 

“It is, however, the producer who as a rule initiates economic change, and 
consumers are educated by him if necessary; they are, as it were, thought to 
want new things, or things which differ in some respect or other from those 
which they have been in the habit of using”. (Schumpeter, 1934/2012, p. 65)  

[An entrepreneur] “instantly revolutionizes the economic structure from with-
in, increasingly destroying the old one, incessantly creating a new one”. 
(Schumpeter, 1934/2012, p. 65) 
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Schumpeter referred to this process as “creative destruction”. Schumpet-
er had a comprehensive view of innovation in which he considered innova-
tion the ultimate means of economic change. In this view, he bridged the 
gap between “invention” and the “market” through the act of “innovation”: 
in other words, an entrepreneur satisfies a market (customers) by exploiting 
an invention through innovation. The entrepreneur is the key individual 
creating this bridge between the location of an invention (i.e., 
firms/organizations) and that of its diffusion (i.e., the market). 

 
Today, innovation is no longer carried out by a single entrepreneur from 

a single firm, but rather by multiple entrepreneurs from multiple firms or 
ventures because a single actor does not have control over all types of re-
sources and are not specialized in undertaking all types of activities. Ac-
cording to Lavén (2008), economic transactions, and therefore innovations, 
have become overly complex for single entrepreneurs to handle by them-
selves. Furthermore, resources are heterogeneous and distributed among 
multiple firms (Penrose, 1959; Håkansson, 1987; Barney, 1991; Håkansson 
and Snehota, 1995), and a single entrepreneur may not have all the re-
sources needed to undertake the innovation. As a result, entrepreneurs need 
to interact with other firms to gain access to needed resources. Then again, 
different firms specialize in different activities and are located around the 
world (Parker and Anderson, 2002; Leavitt, 2007; Bankvall, 2011); there-
fore, to increase efficiency by reducing costs, the entrepreneur needs to 
interact with other firms. A few decades later, after the introduction of the 
concept of innovation as an entrepreneurial process, the focus of innovation 
research shifted from seeing the single entrepreneur as at the heart of inno-
vation towards seeing companies as the “hothouses of innovation” (Lavén, 
2008, p. 57); in other words, networks of firms are now at the centre of in-
novation (cf. Powell et al., 1996). This implies that network of firms be-
comes the bridging mechanism between the invention and the market or 
between where science takes place and where science gets its significance 
through creation of novelty. Today, the innovation network includes firms 
of all kinds, institutional organizations, and even individuals, all of which 
contribute complementary resources for efficient resource recombination. 
Accordingly, today the gap between “invention” and the “market” is 
bridged by “innovation” undertaken by multiple actors in networks (see 
Figure 2.1) 
 

Based on the network view of innovation, several models of innovation 
have been developed, for example, Etzkowitz and Leydesdorff’s (2000) 
triple helix model of innovation, Edquist’s (2005) system of innovation, 
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Lundvall’s (1992, 2007), Freeman’s (1987, 1995), and Nelson’s (1993), 
national system of innovation, and Sabato’s (1975) triangle model of inno-
vation. These models are generally regarded as nonlinear models of innova-
tion that take into consideration interaction at the inter-organizational level. 

 
According to Freeman (1995), the term national system of innovation 

(NSI) was coined by Lundvall in the 1980s; however, Freeman and Nelson 
also contributed significantly to the development of the NSI model. The NSI 
model emphasizes the importance of interaction not only among individuals 
such as entrepreneurs but also among enterprises in industry settings and 
among institutions (Lundvall, 2007). The underlying reasoning behind the 
NSI model is that knowledge is embodied in the mind of an agent, so local-
ized or immobile recombination of knowledge can only be done through 
interaction among these agents. Innovation occurs in interaction among 
people, enterprises, and institutions. With the development of the NSI mod-
el, there was a clear shift in understanding of who handles and/or influences 
innovation and how innovation is carried out in a nation via its various or-
ganizations. NSI emphasizes interactions among all key economic, social, 
political, financial, scientific and technological, and educational institutions, 
along with governmental institutions in their special role as policy makers, 
in fostering successful innovation at the national level.  

 
Another nonlinear model of innovation is the triple helix model, which 

emphasizes that innovation occurs through interaction among three institu-
tional spheres: state, academia, and industry. The triple helix model was 
developed by Etzkowitz and Leydesdorff (2000). They have cited examples 
of three types of triple helix models and argued that these models differ 
analytically from the triangle model developed by Sabato (1975) in Argen-
tina. The triangle model highlights interactions among government, univer-
sities, and companies that are necessary for innovation and economic devel-
opment.  

 
The Triple Helix I model describes a situation in which the nation state 

encompasses academia and industry and innovation is supposed to occur via 
relationships among these institutional spheres, though controlled by the 
state. This system was prevalent in the former Soviet states. The Triple He-
lix II model describes the state, academia, and industry as three separately 
functioning bodies whose interaction fosters innovation in society. This 
model is found in Sweden. The Triple Helix III model describes a system of 
overlapping institutional spheres that, according to the model’s developers, 
is currently becoming popular in many nations. The triple helix models are 
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useful for identifying the important actors involved in the innovation pro-
cess. The developers of the triple helix approach have argued that the model 
is not static but transitional, i.e., the contributions and interactions of the 
institutional spheres can change depending on the context. The strongest 
contribution of the model is its discussion of how different institutional 
bodies of knowledge can be integrated to create new knowledge for society 
through collaboration. Etzkowitz and Leydesdorff (2000) stated: 

“the common objective is to realize an innovative environment consisting of 
university spin-offs, tri-lateral initiatives for knowledge-based economic de-
velopment, and strategic alliances among firms (large and small, operating in 
different areas, and with different levels of technology), government, labora-
tories, and academic research groups. (p. 112)” 
 
The triple helix models have been criticised by several researchers 

(Brown and Mason, 2014; Gadde and Lind, 2016). They argue that in reality 
it is difficult and costly to transfer knowledge or technology or research 
directly among these different bodies of knowledge. Furthermore, they 
question the assumption that it is possible to transfer academic research into 
industry without difficulties, as they often have conflicting interests.  

 
Edquist’s (2005) system perspective model stresses interaction across na-

tional boundaries. The underlying assumption of this system perspective is 
that firms, organizations, or individuals do not possess all the resources and 
knowledge needed for the creation of novelty. According to Edquist (1997, 
p. 14),  

“I defined a system of innovation as all important economic, social, political, 
organizational and other factors that influence the development, diffusion and 
use of innovations”. 
 
According to Edquist (2005), innovation occurs in three different yet 

complementary clusters at the national, sectoral, and regional levels. While 
Lundvall, Etzkowitz, and Leydesdorff looked into the national level of in-
novation, Edquist contributed by adding sectoral and regional determinants 
to explain how innovation occurs. The need for resources brings together 
actors from different regions, knowledge clusters, and technological entities 
from both national and cross-border organizations. 

 
By emphasizing “sectoral” factors, Edquist (2005) was saying that inno-

vation occurs through interaction among various technological fields and 
research areas. Innovation has therefore become a complex process involv-
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ing different technologies and knowledge from different actors who may 
come from different regions of a country. Sectoral innovation can benefit 
entrepreneurs a great deal by giving them access to vital technologies and 
knowledge from different institutions as well as by allowing access to net-
works and markets. 

 
By emphasizing “regional” factors, Edquist (2005) meant that innovation 

could occur not only in interaction within regions of a single country but 
could also involve regions of different countries. The major contribution of 
the system perspective is the recognition of foreign actors in the innovation 
process. Due to globalization, firms are no longer limited by national bor-
ders but can develop relationships with distant firms and firms from cultur-
ally different countries. For example, China and India are currently the most 
popular destinations for firms, permitting them to exploit cheap human re-
sources, raw materials, and knowledge and technology. The international 
marketplace has arguably become a virtual R&D lab for many firms, and 
relationships with global firms enable firms to tap into global sources of 
resources (Huse et al., 2005). According to Waluszewski et al. (2017, p.52),  

“…..cost and benefits of an innovation can be unevenly distributed across or-
ganizational and spatial borders, that is, respectively, across different compa-
nies’ balance sheets and across the jurisdiction of different nations”. 
 
However, the involvement of foreign actors can create uncertainty in the 

innovation process as they may differ in their institutional practices (cf. 
North, 1990) thereby may have different innovation policies. The question 
is how successfully these different bodies of knowledge create novelty to-
gether when they come from different countries under different jurisdic-
tions. Psychic distance still prevails in foreign markets despite increased 
globalization, and this may create difficulties adapting to foreign partners 
such as foreign academic institutions or state organizations. Moreover, dif-
ferences in business culture can also have a significant effect on the collabo-
rative efforts among the different types of body of knowledge in innovation 
development. Furthermore, since several actors from several different sec-
tors are interacting in the process, they may not always act in support of one 
another but rather may act based on their own interests and expectations. It 
is known that actors differ in their expectations, so their interaction may 
create complications in the process if not managed properly (Souder and 
Moenaert, 1992; Freel, 2005; Hall and Martin, 2005). The system perspec-
tive provides good recipe for innovation development in interaction with 
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different bodies of knowledge but cannot provide knowledge about how 
their differences can be reduced for successful innovation. 

 
To sum up, over time there has been a gradual shift in views of how in-

novation is managed by actors, from a single entrepreneurial process to a 
complicated interactive process involving individuals, state institutions, 
academia, and business enterprises from both the national and regional lev-
els. The innovation models discussed above distinguished the market from 
the inventor (unless the entrepreneur was the inventor). The evolution of 
concepts of innovation illustrates how the boundaries among invention, 
innovation, and the market have become blurred, overlapping due to the 
involvement of varied actors from varied sectors. The strength of the actor-
based perspective on innovation is that it emphasizes the importance of 
interaction among multiple actors in different geographical sectors. Howev-
er, the associated models disregard how these varied actors from various 
sectors interact with one another and thereby create a novelty: that is, how 
these actors, along with others, carry out and link activities to create a nov-
elty.  

 
Figure 2.1 illustrates the focus of the actor-based perspective on innova-

tion, showing the organizational spheres in which innovation occurs and 
who is carrying out the process. The figure shows the different levels of 
actors involved in the innovation process, illustrating how challenging it 
would be for a single firm or entrepreneur to balance these various stake-
holders in the successful creation of novelty. 
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Figure 2.1: Illustration of the Actor based perspectives 
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2.5.2 The activity-based perspective on innovation 
 
 
While one group of researchers was investigating innovation based on 

the actors behind the process, in parallel, another group of researchers was 
trying to close the gap between “invention” and the “market” by filling in 
the activities in between. Since activity-based models represent different 
activities undertaken by firms in different phases directed towards achieving 
an outcome (i.e., novelty), and any process comprises a series of activities 
(cf. Richardson, 1972), these models are better representations of the inno-
vation process. 

 
Activity-based models of innovation, like the actor-based perspectives, 

have evolved over the years. Earlier models were linear in structure and are 
therefore regarded as linear models of innovation (Godin, 2006). One such 
linear model developed by Bush in 1945 (Godin, 2006) described the fol-
lowing one-way progression: “basic research – applied research – develop-
ment” (Bush, 1945). 
 

According to that model, basic research (i.e., invention) is the seed of ap-
plied research and there is a causal link between basic research and socioec-
onomic progress (Godin, 2006, p. 5). According to Godin, the model does 
not explain the mechanism that translates science into socioeconomic bene-
fits, that is, how resources are recombined to create novelty. 

 
Over time, academics, scientists, and economists have tried to define and 

distinguish differences between pure/basic and applied research using this 
simple innovation model. Some have tried to describe the connection as 
follows: “uncommitted research – applied research – development” (Godin, 
2006). Others have illustrated the flow of activities as “fundamental re-
search – applied research – development” (Anthony and Day, 1952) or 
“fundamental research – applied research – engineering development – pro-
duction engineering” (Maclaurin, 1953, 1955). 

 
Ruttan (1959) described the innovation process, similar to the way 

Schumpeter did, as the following sequence: “invention – innovation – tech-
nological change” (Ruttan, 1959). Ruttan’s model emphasizes that invention 
is the task of creating a scientific methodology/technology, while innovation 
is the economic decision to commercialize that scientific technology 
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through applying it to produce a new solution for the general public via a 
sequence of activities (cf. Edgerton, 2004). 

 
The models discussed above are considered first-generation technology-

push models of innovation and were popular in the 1950s and 1960s (cf. 
Rothwell and Dodgson, 1991; Hobday, 2005). The basic assumption under-
lying these models is that innovation is triggered by the invention of a tech-
nology; subsequently, the innovator applies this technology to satisfy the 
market. Innovation activities commence after an invention and are followed 
by the development of novelty through undertaking research and develop-
ment activities. Over time, these models came to include diffusion in the 
sequence starting from research or invention and extending through com-
mercialization (see Figure 2.3). According to Lavén (2008), during those 
years, innovation was considered to occur within a single firm in a con-
trolled environment and in a linear path running from the inventors to the 
customers (Rothwell and Dodgson, 1991; Godin, 2006). Due to their lineari-
ty, these models of innovation are usually criticized as too simplistic, inac-
curate, overly systematic, and rationally controlled – that is, they are 
planned, organized, and managed under routine activities running from dis-
covery towards the market (cf. Edgerton, 2004). 

 
During the 1960s, researchers recognized that innovation activities begin 

from the market, because that is where the need for new solutions arises. It 
is the customers or users whose demands are to be acknowledged, since the 
success of an innovation lies not only in the hands of the single innovating 
company but also in how it is received by its users (cf. Eveleens, 2010; 
Ingemansson, 2010). As a result of this acknowledgement, the market-pull 
model was developed. According to this model, innovation activities may 
start from the market as ideas can be generated there. The market-pull mod-
el of innovation emphasizes the importance of communication between the 
market and the firm. According to Hobday (2005), this model stresses “the 
role of the marketplace and market research in identifying and responding to 
customer needs, as well as directing R&D investments towards these needs” 
(p. 124). The market-pull model of the innovation process was also linear in 
nature and is regarded as the second-generation model of the innovation 
process (Hobday, 2005). 

 
Rogers’ (1967) innovation model can be categorized as similar to a mar-

ket-pull model as it emphasizes the user aspect of idea generation for inno-
vation as well as the importance of communication with users (by empha-
sizing the consequences of diffusion and adoption). According to Rogers 
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(1983), the significance of an innovation is lost or the novelty becomes 
meaningless if customers do not accept it as something new. Therefore, user 
expectations of a product or solution are an important criterion in idea de-
velopment. Initially, Rogers’ (1967) innovation process model was com-
posed of four elements, or activities: “innovation, communication (or diffu-
sion), consequences on the social system, and consequences over time” 
(Godin, 2005).  

 
Later, in 1983, another version of Rogers’ model was developed featur-

ing the following sequence of “decision activities”: “needs or problem – 
research – development – commercialization – diffusion and adoption – 
consequences” (Godin, 2006, p. 657). According to this model, the recogni-
tion of needs or problems stimulates research and development activities 
intended to create a novelty. A scientist may perceive an emerging problem 
and launch research in response to that problem or may have perceived a 
problem due “to high priority on a system’s agenda of social problems 
through a political process”, for example, by means of a law passed by the 
government (Rogers, 1983, p. 134) to address a social problem. The idea is 
then developed through research and development. Development concerns 
putting a new idea that came from research into a form expected to meet the 
needs of an audience of potential adopters (Rogers, 1983). After new idea 
development, the idea needs to be commercialized by being embodied as an 
invention in a product or something tangible, which is then packaged, mar-
keted, and distributed. The most critical part of the innovation development 
process is the diffusion phase, since the researcher/innovator and diffus-
er/adopter may not necessarily have the same perspective on the innovation 
(i.e., product or solution). The diffusers or adopters can either accept the 
innovation or reject it. Customers are therefore an important determinant of 
the success or failure of an innovation. Accordingly, they have the power to 
create uncertainty in the innovation process by means of their choices. If the 
consequence of the innovation diffusion is rejection, a new innovation de-
velopment process starts; if the consequence is acceptance, this marks the 
end of the innovation development process for the time being, as long as a 
new need or problem does not arise. 

 
Rogers later improved this model by arguing that not only customers or 

users are involved in the innovation process, but that several other actors are 
also involved. For example, policy makers can hinder the development and 
realization of an idea by imposing restrictive laws (e.g., EU restrictions on 
GMO crops), or can facilitate the process by implementing conducive legis-
lation (e.g., EU legislation addressing environmental conditions and requir-
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ing car manufacturers to develop environmentally friendly cars). The policy 
maker does not necessarily affect the decisions of an innovative firm direct-
ly, but can do so indirectly by imposing restrictions on customer consump-
tion. Rogers’ model considers the impact of the institutional actors on the 
innovation development process. This is where the activity-based innova-
tion process model emphasises interactivity among the actors.  

 
Kline and Rosenberg (1986) argued that the innovation process cannot be 

seen as either a technology-push or a market-pull process but rather as a 
combination of both, because in reality innovation is “complex, uncertain, 
somewhat disorderly and subject to changes of sorts” (p. 275). Furthermore, 
according to these authors, innovation requires redesign and reproduction 
and therefore requires continuous feedback in every step of the process. The 
authors emphasized the interaction among the inventors and/or innovators 
and the market. They also showed that the idea for an innovation as well as 
the resulting activities involved in developing the idea are driven both by 
the new demand from the market or society and by the inventors, resulting 
in the development of new technology. They came up with an innovation 
process model consisting of various activities and incorporating feedback 
loops at various stages of the process, in interaction between the research 
and technology locus and society or the market. The model is therefore 
somewhat nonlinear and complex (Hobday, 2005). Rothwell and Dodg-
son(1991) criticized the model for being sequential, like the previous two 
generations of activity-based models, since it arranges the activities of re-
search and design, prototype development, and manufacturing sequentially 
relative to the market. 

 
Over time, more complex and nonlinear activity-based models have been 

developed that take into consideration different activities undertaken in 
different spheres of organizations as well as by different market actors. That 
is, activity-based models of the innovation process have gradually evolved 
by integrating the actor aspect. Two popular models of this kind are the 
integrated model and the network model of innovation.  

 
The integrated model was developed in the 1980s, and it assumed that 

there were “significant functional overlaps between departments and/or 
activities” (Hobday, 2005, p. 125). The integrated model of innovation em-
phasizes a high degree of cross-functional integration within firms as well 
as the external integration of the activities of other companies, including 
suppliers, and of customers, universities, and government agencies. Accord-
ing to the model, activities can be undertaken by separate units or depart-
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ments of an organization as well as by different actors within the network of 
the organization and can be integrated to serve a greater purpose.  

 
As an extension of the integrated model of innovation, the network mod-

el was developed in the 1990s (cf. Hobday, 2005). It emphasizes the im-
portance of learning within and between firms for the purpose of innovation. 
The network model features close collaboration among various members of 
the network, for example, corporate alliances, partnerships, R&D consortia, 
and joint ventures of various kinds (cf. Chesbrough, 2003; Gay and Dousset, 
2005; Hobday, 2005; Lundvall and Nielsen, 2007; Håkansson et al. 2009; 
Tsai, 2009; Antikainen, Mäkipää, and Ahonen, 2010; Aune and Gres-
setvold, 2011; Håkansson and Olsen, 2012). Both the integrated and net-
work models are nonlinear in structure (cf. Godin, 2005; Hobday, 2005). 
The strength of these perspectives is that they provide a clear understanding 
of the steps followed in the innovation process. However, they are limited in 
discussing how complications can arise in the stages of activities as they 
take place and become linked through interaction among different actors 
with various possible expectations and goals. 
  

Figure 2.2 sums up the current activity perspective on innovation that has 
evolved over the years. The figure shows how innovation activities are un-
dertaken in various spheres of organizations, illustrating integration from 
the actor-based perspective. The orange arrow shows that innovation activi-
ties take place involving academia, research institutions, suppliers, collabo-
rators, competitors, and users and that there is no definite locus where the 
process begins. The innovation process can begin anywhere by the act of 
any actor; either from a state agenda to create a novel solution for a society, 
from an invention in an academic or research setting, from users demand for 
a new solution or from an entrepreneurs’ vision of creating a novelty for the 
market. The process then continues to take place in interaction with these 
different organizational bodies. Due to the involvement of various actors in 
undertaking innovation, inter-organizational boundaries become blurred and 
the innovation process becomes fluid within these organizational bounda-
ries. That is, the locus of production and consumption become indistin-
guishable and interconnected. This again questions how to efficiently link 
activities across these different organizational boundaries for the successful 
creation of novelty.  
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Figure 2.2: Illustration of the Activity-based perspective 
 
 
 

 
 
 
 
 
 
 
 
 
 
Source: Author’s own 
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tion, one needs to know who performs and coordinates those activities and 
how. From this point of view, both the actor-based and activity-based per-
spectives are complementary for our understanding of the innovation pro-
cess and various actors are jointly important for the successful outcome of 
an innovation process. 

 
One important category of actors is users (cf. Rogers, 1983; Ingemans-

son, 2010). They contribute to the innovation process by making demands 
or expressing their expectations or needs regarding certain types of solution 
(see market-pull models), though not always explicitly. Their demands or 
expectations translate into sources of ideas (which can also be generated by 
other actors) that innovators can then realize through undertaking activities. 
User demands enable firms to set goals and, accordingly, to plan decision 
activities such as research and development, manufacturing, and commer-
cialization (cf. Rogers, 1983). Goals induce actors to engage in action, guid-
ing them to be selective in their activities (cf. Fiske  and Taylor, 1984; 
Gollwitzer and Moskowitz, 1996; Uleman, Newman, and Moskowitz, 1996) 
and enabling them to reach the expected end (Bargh, 1990). Users also con-
tribute to the innovation process by expressing their acceptance or rejection 
of the innovative solution, with their attitude toward the solution being 
measured by their degree of adoption of it (cf. Rogers, 1983). In this way 
they deliver the final verdict on the innovation. The users also have the 
power to create uncertainties in the process by accepting or rejecting the 
innovation based on their world views, which in turn reflect their identities, 
values, and norms (cf. Ortt and Smits, 2006; Ozaki, 2011). If the conse-
quence is acceptance, the innovation is considered successful; if the conse-
quence is rejection, new sets of activities may be needed to create another 
novelty (cf. Rogers, 1983). Users become the partial initiators and termina-
tors of the innovation process, along with the innovator – that is, an innova-
tion process may begin and end in the same place, the market.  

 
However, users are not the only actors who initiate the innovation pro-

cess through creating demand. Other types of actors can help initiate the 
innovation process; for example, research centres and academia can be in-
volved in the innovation process by creating new technologies and scientific 
knowledge (cf. Rothwell and Dodgson, 1991; Etzkowitz and Leydesdorff, 
2000; Edquist, 2005; Hobday, 2005; Lundvall, 2007). These organizations 
can also initiate ideas and provide the underlying infrastructure needed for 
successful innovation. Other actors, such as suppliers, academics, competi-
tors, and state organizations at the sectoral, regional, and national levels (cf. 
Edquist and Hommen, 1999), contribute to innovation activities directly or 
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indirectly, some through undertaking some of the innovation activities for 
the innovating firm, some through direct collaboration and knowledge shar-
ing with the firm (cf. Rothwell and Dodgson, 1991; McKelvey et al., 2003; 
Hobday, 2005), and some (e.g., policy makers, social activists, and NGOs) 
through implementing policies beneficial to the innovation activities of the 
firms (cf. Rogers, 1967, 1983).  

 
Funding agencies also play a very important supporting role in new 

product innovation, especially for small firms (Grundström et al., 2012; 
Muller, 2013). Government or policy makers play important supporting 
roles in innovation processes, not only by implementing policies but also by 
defining priorities for the users by stimulating, monitoring, and regulating 
innovation (Freeman, 1974, 1995; Nelson, 1993). Some policies can be 
restrictive, causing uncertainties, while others can be supportive, creating 
opportunities (cf. Freeman, 1974; Marcus, 1981; Rogers, 1983; Nelson, 
1993; Lowe, 1995; Lambooy, 2005; Prieger, 2007; Foster, 2010; Fleurke  
and Somsen, 2011). Some earlier research illustrates how developing-
country governments implement “government-inspired” or “government-
administered” policies or play a “parenting role” in the development of new 
economic organizations to benefit the overall economy (Wade, 1990; 
Grabowski, 1994; Oi, 1995; Guedes, 2003; Goetzmann and Köll, 2005; 
Luthfa and Huang, 2015).  

 
An innovation process is an intra- and inter-organizational interaction 

process, in which different actors take part by performing different activities 
for the creation of novelty. According to Rip (2012, p. 158), 

“Innovation journeys do not occur in a vacuum. They are part of larger pro-
cesses, and are entangled with organizations, other technologies, sector dy-
namics, and anticipations of, and responses from, society”. 
 
However, Rip (2012) also notes that, due to entanglement in the “land-

scape”, actions, interactions, and practices change, patterns are reproduced 
as a result, and new paths are created, which again enable and constrain 
further interaction with the actors in the context. That is, an actor’s ac-
tions/efforts are limited by those of others in the context in which the actor 
is embedded with other firms (cf. Dubois, 1994). Due to these constant 
changes in the landscape of innovation, it becomes difficult for a single 
actor to control and steer the entire innovation process. Although actors 
usually attempt to adapt their activity structures to cope with how others act 
in the same context (cf. Dubois, 1994; Håkansson, 1987; Håkansson and 
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Snehota, 1995; Gummesson, 2002), one single adjustment in the activity 
structure may call for reconsidering adjustments in future courses of action 
because of the sequential dependency (cf. Thompson, 1967; Dubois, 1994; 
Håkansson and Snehota, 1995) or path dependency of the activities (Arthur, 
1994; David, 2000; Sydow, Schreyogg, and Koch, 2009). As one path leads 
to another, the actors’ actions may lead the path in a different direction than 
anticipated. This is why it is argued that innovation processes often cannot 
be foreseen or planned in advance (cf. Lenfle and Loch, 2010; Håkansson 
and Olsen, 2012).  

 
Another element further complicates the innovation process through its 

inseparability from the actors undertaking the process and from the activi-
ties undertaken by the actors. However, this element has been little dis-
cussed in the literature in connection with the actors and their activities, the 
interaction between which enables the innovation process to advance. This 
element is “resources” – the key ingredient in creating the novelty (cf. 
Schumpeter, 1934). According to Håkansson (1987), just as actors are in-
separable from the activities they undertake, resources are also inseparable 
from the actors who control and exploit them through undertaking activities. 
Furthermore, just as activities are inseparable from the actors who undertake 
them, activities are also inseparable from the resources they integrate, trans-
form, or combine (Håkansson, 1987) in creating the novelty. Logically, the 
courses of action in an innovation process are affected not only by the actors 
who undertake or control them but also by the successful or unsuccessful 
activities of integrating and transforming the necessary resources into novel-
ty.  

 
This thesis argues that an innovation process needs to be understood 

from an integrated perspective that takes account of interrelation and inter-
connection among the following three aspects: (1) the actors who undertake 
resource recombination activities in interaction with one another in an em-
bedded context, (2) the activities undertaken by the actors who control and 
recombine the resources over time, and (3) the resources recombined for 
novelty creation by the actors in their recombining activities. Since the in-
dustrial network approach (of the Industrial Marketing and Purchasing tradi-
tion or the IMP tradition) addresses the interaction among these three com-
ponents – actors, activities, and resources (Lundgren, 1995) therefore, this 
thesis argues that it is suitable to use this approach to create knowledge of 
the innovation process and accordingly to deepen our understanding of how 
uncertainties emerge in the innovation process. 
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The following section presents a discussion of the industrial network ap-
proach perspective (which is also regarded as the IMP perspective), and of 
how it can help us develop an understanding of the innovation process and, 
therefore, of the uncertainties arising in it.  

 
 

2.6 The industrial marketing and purchasing (IMP) 
perspective 

 
 
For the last 40 years, industrial marketing and purchasing (IMP) re-

searchers have been studying reciprocity between business activities to cre-
ate economic benefits in an embedded context, including studying the de-
velopment of actor networks, resource constellations among actors, and the 
activity patterns evolving among them (cf. Håkansson, 1987; Dubois, 1994; 
Håkansson and Snehota, 1995; Lundgren, 1995; Håkansson et al., 2009; 
Ingemansson, 2010). The IMP school of thought originated in 1976 in the 
Industrial Marketing and Purchasing Group at Uppsala University. In the 
1980s, the IMP Group came up with the industrial network concept 
(Håkansson, 1987). According to this concept: (1) many actors involved in 
an interactive environment control and share heterogeneous resources with 
one another; (2) these actors undertake and link activities both internally 
and externally with others in order to exchange resources, both physical and 
social; and (3) these actors exploit partners’ resources through acquisition, 
creating economic benefits through production and marketing (cf. 
Håkansson, 1987; Dubois, 1994; Håkansson and Snehota, 1995; Håkansson 
et al., 2009; Ingemansson, 2010). Based on these arguments, the IMP Group 
developed a model popularly known as the industrial network model or the 
ARA model (see Figure 2.3).  

 
According to Håkansson and Snehota (1995, p. 35) in an interactive 

business environment, “actors carry out activities and activate resources. 
Activities are resource-consuming and evolve as the capabilities of actors 
develop. Resources limit the range of activities an actor can pursue”. The 
three aspects are therefore interdependent and one cannot discuss the busi-
ness process by considering just one of the three aspects. Similarly, one 
cannot explain how resources are recombined without considering the actors 
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who undertake the resource recombination activities and the activities that 
create the outcome from the resource recombination. The ARA model illus-
trates the different layers of complexity involved in the interactive process 
of business, thereby highlighting the complexities involved in the interactive 
process of innovation. The network or ARA model provides a good theoret-
ical lens through which to examine the innovation process. The ARA mod-
el, as depicted in Figure 2.3, shows that there is interconnectedness among 
the three aspects of actors, activities, and resources. These actors function in 
a network context in which their activities and resources are conditioned by 
one another. 

 

Figure 2.3: The Network model/The ARA model 
 
 

  
 
 

 
 

 
 
 
 
 
 
 
 
 
 

Source: Håkansson (1987, p. 17) 

 
The network model assumes that an actor may or may not possess all the 

resources it needs (cf. Håkansson, 1987). According to the model, when 
actors lack certain resources, they try to gain control over these resources by 
undertaking activities of exchange, transfer, or transaction with other actors 
(Håkansson and Snehota, 1995; Holmen, 2001; Holmen et al., 2005; Du-
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bois, 1994). As these actors exchange resources with one another, their in-
teraction creates the basis of their relationship, which sustains continued 
exchange of resources in the long run. Once resources are acquired through 
exchange, actors activate these resources through transformation activities 
(cf. Dubois, 1994; Håkansson and Snehota, 1995; Holmen, 2001; Holmen et 
al., 2005). Therefore, transaction activities and their outcomes constitute the 
basis for transformation activity. What this model does not discuss is how 
the transformation activity takes place, i.e., how resources are transformed 
from one form to another in a chain of transformation, over time producing 
an outcome. The network model is limited in explaining how novelty is 
created through resource transformation (i.e., recombination) over time in a 
process. 

 
In this matter, Dubois’ (1994) “The end product-related activity structure 

model contributes by complementing the basic concepts of the network 
model, because it illustrates in detail how resources are transformed from 
one form to another, creating an end product after a series of sequentially 
linked activities over time (cf. Dubois, 1994; Bankvall, 2011) (see Figure 
2.4). The model specifically focuses on the activity aspect/layer, describing 
in detail one of the three aspects of the network model. By meticulously 
dissecting the activities and their linkages, the model allows researchers to 
analyse how the final outcome is achieved from sequentially linked resource 
transformation activities (see Dubois, 1994). This model has good potential 
to create knowledge of how novelty is created in an innovation process. 
Transaction activities are implicit in the model, which accepts the firm’s 
presence in a network context and thereby accepts that resources are trans-
acted or exchanged within a network. 

 
The end product-related activity structure model mainly addresses the 

process of physical resource transformation from raw materials to end prod-
ucts. Dubois (1994) mentions various types of activities undertaken in in-
dustrial production: 

“Different materials may be merged, they may be shaped by activities such as 
casting, cutting or milling, and they may be put together, for instance by 
welding and assembling activities, and so forth. (p. 29)”. 
 
In this passage, Dubois specifies several industrial activities involved in a 

single production process. Figure 2.4 represents the basic “skeleton of an 
activity structure at a certain point in time” (Dubois, 1994, p. 105), illustrat-
ing how activities are linked in sequences. The output of each activity is 
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connected to the next activity in the chain: any two activities are therefore 
connected by a resource, either an input or output. Resources and actors are 
not shown explicitly in this model; rather, their presence is implicit, since 
the model considers firms to be embedded in networks, utilizing resources 
from various sources. Furthermore, the skeleton of this activity structure 
shows one dimension of the activities performed. According to Dubois 
(1994, p. 106), possible alternatives to the skeleton or structure are limited 
by the resources exploited in the activities. Therefore, depending on the 
types of resource (re)combination, the skeleton may appear differently, as 
an actor reorganizes the skeleton of activities as the situation demands.  

 
 

Figure 2.4: The end product-related activity structure model 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

Source: Dubois (1994, p. 29) 

 
Figure 2.4 illustrates how an end product is created from a sequence of 

activities, some of which are connected in parallel and the outcomes of 
which are connected in sequence. 
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Both the network/ARA model and the end product-related activity struc-
ture model take into consideration actors, activities, and resources, provid-
ing a strong basis for understanding the innovation process. Though the 
models complement each other, both are somewhat limited in reflecting on 
the uncertainty inherent in any innovation process. For example, both mod-
els assume that actors do not always possess all the needed resources but 
can make them available through developing relationships/exchanges with 
others in a network context. However, these models were not developed to 
explain a process like an innovation process which is unpredictable but to 
explain business process in general. In contrast to the IMP perspective, this 
thesis argues that resources are not always available in an innovation pro-
cess even though actors may want to develop relationships with other actors 
to obtain them. For example, actors may not always want to sell IP rights 
and may therefore block access to desired resources; lack of invention can 
limit access to desired resources (i.e., key technology or knowledge); and 
lack of access to financial resources can hinder the undertaking of the nec-
essary activities (Kline and Rosenberg, 1986; Liebeskind, 1997; Cockburn 
et al., 1999; Van de Ven et al., 1999; Gompers and Lerner, 2001;  Holmen, 
2001; Spencer, 2003; Ortt and Smits, 2006; Mazzarol and Reboud, 2008; 
Chaturvedi, Kumar, and Rahul, 2009; Eveleens, 2010; Cantarello et al., 
2011; Jalonen, 2012; Håkansson and Olsen, 2012; Muller, 2013).  

 
Furthermore, this thesis argues that despite the availability of all the re-

sources needed for novelty creation, transformation (recombination) of 
these resources from one form to another may nevertheless fail to produce 
the desired resources during the process due to the resources’ conflicting 
properties (Goldratt, 1997; Alexis, 2013) and mutual resistance (cf. 
Fonseca, 2001; Gadde and Håkansson, 2001; Håkansson and Waluszewski, 
2002; Sundquist, Dubois, Gadde, and Hulthén, 2003; Waluszewski, 2004; 
Ingemansson, 2010; Hoholm and Olsen, 2012; Petruzzelli, and Savino, 
2014). The end product-related activity structure model does not take into 
consideration the failure of a previously undertaken activity in a chain of 
activity and how that might change the course of future action by producing 
undesired outputs. Failure is not uncommon in an innovation process and is 
often characterized by trial and error (cf. Maidique and Zirger, 1985; Hjorth, 
2005; O’Connor and DeMartino, 2006; Ortt and Smits, 2006). As one path 
leads to another, in what is known as path dependency (Arthur, 1994; Lund-
gren, 1995; David, 2000; Sydow, Schreyogg and Koch, 2009), failure in one 
activity is expected to impact the next activity in the chain. According to 
Goldratt (1997), “if one link breaks, just one link, the chain is broken” (p. 
89).  
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To minimize the limitations of the IMP literature, the project manage-
ment literature can be applied since the innovation process is often regulated 
under specific projects. Furthermore, the project management literature 
emphasizes uncertain conditions arising from constrained resources thus 
may fill this gap. Since there is reciprocity among resources, activities, and 
actors, resource uncertainty may explain how uncertainties can arise in the 
innovation process. Goldratt’s (1997) theory of constraints can be useful in 
this matter in filling up the gap in the industrial marketing concepts. 

  
In the following chapter, this thesis provides an integrated framework 

combining three theoretical lenses, i.e., the network/ARA model, the end 
product-related activity structure model, and the theory of constraints. This 
will help readers understand how uncertainties emerge in the innovation 
process and how companies address these uncertainties to create novelty by 
providing answers to the research question: How and why do actors under-
take and link resource recombination activities, thereby managing uncer-
tainties in the innovation process? 
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Chapter 3 - Theoretical Framework 

3.1 The Conceptual Framework 
 
 
The conceptual model applied in this thesis (Figure 3.1) has been devel-

oped by integrating three models: the network or ARA model (Håkansson, 
1987), the end product-related activity structure model (Dubois, 1994), and 
the theory of constraints (Goldratt, 1997). The resulting model, called the 
uncertainty-embedded innovation process model, helps readers understand 
how the innovation process advances over time as well as how uncertainties 
emerge in this process. 

 
 

Figure 3.1: The Uncertainty-embedded Innovation Process 
Model  
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3.2 Defining an Innovation Process 
 
 
An innovation process occurs via continuous interaction among actors, 

activities, and resources and has the goal of creating a novelty set by the 
actors. 
  

An actor, i.e., someone who undertakes resource recombination activities 
in various stages over time, is therefore the key factor underlying the suc-
cess or failure of the innovation process. Actors cannot pursue resource 
recombination activities if resources (e.g., knowledge) are unavailable; 
likewise, they cannot activate these resources without undertaking activities 
(cf. Håkansson, 1987; Håkansson and Snehota, 1995). 
 

Resources are “bundles of possible services” (Penrose, 1959, p. 67) un-
leashed when resources with differential novelty (cf. Holmen, 2001) interact 
with one another and create a novelty. Any element that offers a possible 
service in combination with other elements is therefore regarded as a re-
source. Resources have no significance unless they are consumed (i.e., uti-
lized) by the resource recombination activities for the purpose of novelty 
creation and are activated only by the actors (cf. Håkansson, 1987; 
Håkansson and Snehota, 1995). 
 

Activities are those tasks undertaken by an actor or actors to combine or 
recombine resources in an attempt to create a differential novelty (cf. Pen-
rose, 1959; Holmen, 2001) and, as such, constitute the basis of the innova-
tion process (cf. Richardson, 1972; Rogers, 1983). Activities cannot take 
place without the actors who undertake them and cannot produce a novelty 
unless they consume (i.e., utilize) resources (cf. Håkansson, 1987; 
Håkansson and Snehota, 1995). 

 
An innovation process begins with an idea for creating a novelty (cf. 

Rogers, 1983). The idea can be generated: (1) in the market either from user 
expectations or a problem faced by certain actors; (2) from the state agenda 
set by political actors aiming to satisfy a target group of users; (3) from the 
outcome of promising scientific research (cf. Cyert and March, 1963; Rog-
ers, 1983; Eveleens, 2010; Ingemansson, 2010); or from (4) “events emanat-
ing from technologically changing environments” (Lundgren, 1995, p. 90). 
Based on an idea for creating a novelty, an actor sets the goal of creating a 
novelty (the intended novelty in Figure 3.1). The goal directs the actor’s 
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actions (cf. Håkansson and Johanson, 1992; Crabbe, 2007), leading the actor 
through the development of the idea via the activities of research and devel-
opment, production, commercialization, and so on (cf. Rogers, 1967, 1983). 
The goal of creating the novelty guides the choices of resources for recom-
bination and the development of relationships with other actors. At the same 
time, the same goal limits the focus of the actors, their activities, their 
choices of resources for recombination, and their relationships with other 
actors (cf. Cyert and March, 1963; Fiske, 1989; Gollwitzer and Moskowitz, 
1996; Uleman, Newman, and Moskowitz, 1996; Luthfa, 2011).  

 
Over time, through undertaking these resource recombination activities 

and coordinating them efficiently internally and externally with other actors 
(cf. Dubois, 1994) the intended goal is achieved (or expected to be 
achieved), i.e., novelty is created. Interactions among the intended goals, 
activities, resources, and relationships developed with actors advance the 
process over time. The interaction among the intended goal and the actors, 
activities, and resources can be seen in Figure 3.1. An innovation process 
unfolds through dynamic interaction between the outcome of the process 
and the “holy trinity of a network” (Lundgren, 1995, p. 93), i.e., the actors, 
activities, and resources as well as reciprocity among them. Furthermore, as 
an innovation process advances over time towards the creation of novelty, 
new resource combinations, new recombination activities, and new sources 
of resources (i.e., actors) may emerge, changing the nature of the interaction 
among these three aspects and continuously affecting the process itself. 
Interaction among actors, resources, and activities is self-reinforcing in the 
innovation process. 

 
The reciprocal relationships among actors, resources, and activities (see 

Figure 3.1) are briefly described in the next sub-section. 
 

3.2.1 Reciprocal relationship between actors and activities 
 
Activities are dependent on the actors who undertake them (Håkansson, 

1987). Actors’ abilities to carry out activities are dependent on the outcomes 
of previous activities in the process (cf. Dubois, 1994). Actors’ knowledge 
and expertise are important criteria for activating activities; by undertaking 
activities, actors’ abilities to undertake further activities grow (Håkansson, 
1987). Hence, there is a reciprocal relationship between actors and activi-
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ties, shown in Figure 3.1 by the double-ended arrows linking the compo-
nents. 

 
However, activities can only be activated and coordinated when actors 

can exploit the necessary resources (cf. Richardson, 1972; Håkansson, 1987; 
Dubois, 1994; Håkansson and Snehota, 1995; Bankvall, 2011; Håkansson et 
al., 2009). The reciprocity between activity and actor can only function un-
der the condition of resource availability.  
 

3.2.2 Reciprocal relationship between actors and resources 
 
Resources are activated by actors (Håkansson, 1987) as they share re-

sources with other actors and exploit them through undertaking various 
transformation activities (Dubois, 1994). Resources activate actors’ abilities 
to carry out transformation or transaction activities (Håkansson, 1987). Ac-
tors decide what resources to use for the resource recombination, and access 
to these resources determines whether or not the actors can exploit them. 
Furthermore, the output of resource recombination creates new insight and 
improves the actors’ knowledge, further improving the actor’s ability to 
combine resources (Dubois, 1994). The reciprocal relationships between 
actors and resources are indicated in Figure 3.1 by the double-ended arrows 
linking the components. 

 
However, resources can only be utilized (recombined) by the actors when 

certain activities are performed. For example, resources may need to be 
obtained from various sources or combined in various ways. Reciprocity 
between resources and actors can therefore only function under the condi-
tion of activities and their efficient undertaking. 

 
 

3.2.3 Reciprocal relationship between resources and activities 
 
Activities consume resources in order to take place (cf. Håkansson, 1987; 

Dubois, 1994; Bankvall, 2011) and resources have no significance without 
being activated or exploited by activities (cf. Håkansson, 1987). For exam-
ple, an actor cannot undertake transformation activities without having ac-
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cess to physical resources (cf. Bankvall, 2011) and at the same time cannot 
access those physical resources (which are heterogeneous) without under-
taking transaction activities (cf. Håkansson, 1987). Similarly, a transaction 
activity cannot be undertaken without resources to be exchanged. Further-
more, when certain resources are combined through transformation activi-
ties and produce an output, that may demand new resource combinations 
through undertaking further activities until the final novelty is created from 
the process. There is also reciprocity between activities and resources, as 
shown in Figure 3.1. However, activities cannot take place without resource 
activation by the actors, who make them available. Reciprocity among the 
activities and resources can therefore only function in presence of the actors.  

 
 
To sum up, due to reciprocity, all aspects of the innovation process affect 

one another, creating a chain of cause and effect. For example, an actor’s 
decision to utilize certain resources for recombination will affect the re-
source recombination activities, shaping how they are linked to the produc-
tion of the outcome; in turn, the outcome of the resource recombination 
activities will affect the actor’s decision to utilize additional resources to 
undertake further resource recombination activities. In this manner, reci-
procities among the aspects of the process create continuous interactions 
and enable the process to advance. 

 
Similarly, due to reciprocity among the aspects, the unconducive condi-

tion of any one of them (e.g., resource unavailability) will significantly af-
fect the rest. For example, failure of an activity to produce a preferred out-
come will affect the actors, as they may not know how to undertake the next 
activity. Uncertainty in any one aspect may thus cause uncertainty affecting 
the whole process. 

 
The following discusses how uncertainty emerges in the innovation pro-

cess during interaction among its various aspects. The discussion will also 
present the definition of uncertainty applied here as well as the mechanisms 
for dealing with uncertainties. 
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3.3 Defining uncertainty in an innovation process 
 
 
This thesis applies a definition of uncertainty in the innovation process 

based on the definitions proposed by Knight (1921), Jalonen (2012), and 
Galbraith (1977). Based on their definitions, uncertainty in the innovation 
process reflects a condition, state, or situation in the process (which com-
prises activity sequences, resources, and actors) that differs from the man-
agers’ perception of that condition, state, or situation developed based on 
their previous experiences and knowledge. Accordingly, uncertainty in the 
innovation process reflects dilemma among managers about how to respond 
to that condition, state, or situation by utilizing the resources to which they 
have access, by undertaking activities that can be undertaken and by inter-
acting with other actors in an embedded context (cf. Knight, 1921; 
Galbraith, 1977; Daft and Lengel, 1986; Jalonen, 2011). Based on the ar-
gument that uncertainty is embedded in an innovation process (Jolonen, 
2011), this thesis argues that uncertainty is not a one-time phenomenon but 
rather something that emerges during the process as it advances over time. 
Furthermore, as uncertainty affects the process over time, it is also affected 
by the process itself, that is, it is also an outcome of the process. 

 
Since uncertainty is embedded in the innovation process, it emerges in 

interaction among the actors, activities, and resources. The following dis-
cussion analyses how (under what conditions) uncertainty emerges in the 
innovation process. 

 

3.4 Conditions under which uncertainty emerges in 
an innovation process 

 
 
Due to reciprocity among the actors, activities, and resources involved in 

an innovation process, if any one of these aspects encounters a condition 
that is unexpected according to the standard set by the managers based on 
previous experience and knowledge, the other two aspects will also be af-
fected. For example, if resources are unavailable, activities needing these 
resources to be activated will not take place, affecting the actors’ plan to 
undertake the next activity in the chain for the creation of the novelty. That 
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is, uncertainty in any one aspect breaks the reciprocity with the connected 
aspects, creating uncertainty throughout the process. Uncertainty emerges in 
an innovation process when the following conditions occur: 

 
 
1) When actors lack knowledge of how to handle the process 

 

Actors may lack knowledge of the details of the technology they need to 
use, of the activities necessary for novelty creation, or of the different phas-
es of innovation activities (Knight, 1921; Galbraith, 1977; Daft and Lengel, 
1986; Brashers, 2001; Jalonen, 2011). The actors may suffer from a discrep-
ancy between the knowledge needed to perform certain activities and what 
they actually know (Galbraith, 1977). Lack of knowledge/resources or a 
discrepancy between the required versus actual knowledge of resources and 
of how to handle activities affects an actor’s ability to undertake the activi-
ties using the required resources. Under such circumstances, actors often 
prefer a trial-and-error strategy (Lenfle and Loch, 2011). However, the out-
come of this strategy is not necessarily the expected one (cf. Fonseca, 
2001), which in turn affects the undertaking of future activities in the pro-
cess, creating uncertainty.  
 

 
2) When actors have conflicting expectations, goals, and ways 

of handling the process  

An innovation process can involve many actors, not all of whom have the 
same expectations, opinions, and strategies for reaching the same goal (cf. 
Cyert and March, 1963; Holmen, 2001; Håkansson and Olsen, 2012). Fur-
thermore, during the innovation process, their involvement may evolve (i.e., 
the network evolves during the process, as argued by Lundgren, 1995) along 
with demands for resources and collaborative actions. Their differences may 
have significant impacts on their relationships and, in turn, on resource 
transactions and the coordination of resource recombination activities. If the 
differences cause conflict among the actors resulting in the termination of 
cooperation (cf. Arias, 1995; Izushi, 1997; Love and Roper, 2001; Harris et 
al., 2000; Coles, et al., 2003), this could impede resource flows among the 
actors. The unavailability of certain resources will disrupt the activities that 
need those resources (cf. Håkansson, 1987). An actor’s activities are in fact 
simultaneously enabled and restricted by the other actors in the network (cf. 
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Håkansson and Snehota, 1995; Lundgren, 1995; Ford et al., 2002; 
Håkansson et al., 2009). 

 
 

3) When activities are path dependent 

Activities are path dependent (cf. Arthur, 1994; Lundgren, 1995; David, 
2000; Sydow, Schreyogg, and Koch, 2009), causing them to be conditioned 
by past decisions (Arthur, 1994; David, 2000; Sydow, Schreyogg, and 
Koch, 2009). How a firm’s allocative decisions have been made in the past 
limits its choice of activities in the present (David, 2000). Outcomes of pre-
viously undertaken activities thus determine the paths of ensuing activity, 
the further utilization of resources, and the potential development of actors’ 
relationships. Logically, if previously undertaken activities do not generate 
the needed output for undertaking the next activity, that activity cannot take 
place; accordingly, further utilization of resources will be affected by the 
outcome. As a result, just as “way leads on to way” and “solving problems 
gives rise to new problems, triggering new search processes” (Lundgren, 
1995, p. 91), an actor’s course of action can start taking a different direction 
from the one anticipated or expected due to the outcomes produced from the 
previous activities. 

 
 

4) When resources are unavailable 

Resources are not always available for exploitation or recombination. 
Resource unavailability is caused by a lack of access to technology because 
of the inability of actors to invent, the unwillingness of other actors to ex-
change necessary resources, a lack of access to financial resources con-
trolled by other actors, a lack of knowledge of other actors, as well as by the 
unsuccessful combination of resources from previously undertaken activi-
ties (cf. Goldratt, 1997; Liebeskind, 1997; Cockburn, 1999; Spencer, 2003; 
Mazzarol and Reboud, 2008; Chaturvedi, Kumar, and Rahul, 2009; 
Eveleens, 2010; Muller, 2013). Since resources are consumed through un-
dertaking activities (cf. Bankvall, 2011), resource unavailability means that 
the activity requiring a particular resource cannot take place. This creates a 
condition called inertia in the activity sequence (Goldratt, 1997), a state in 
which no activities are taking place in the process, that is, a gap in the activ-
ity sequence. 
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5) When resources create resistance to the integration of oth-
er resources 

In an existing resource combination (on which the novelty is expected to 
be based), the resources to be combined have a certain level of intercon-
nectedness (Fonseca, 2001; Håkansson and Waluszewski, 2002; 
Waluszewski, 2004; Hoholm and Olsen, 2012; Petruzzelli and Savino, 
2014). When a new resource needs to be fitted into an existing resource 
combination, the existing combination displays friction and resistance (cf. 
Gadde and Håkansson, 2001; Håkansson and Waluszewski, 2002; 
Sundquist, Dubois, Gadde, and Hulthén, 2003; Waluszewski, 2004; 
Håkansson et al., 2009; Ingemansson, 2010; Hoholm and Olsen, 2012). 
Friction among resources affects the outcome of the resource combination, 
as the resource combination activities suffer from complications. Under 
such circumstances, the outputs of previous resource combinations affect 
the interlinking of further activities using the outputs as inputs. The entire 
process of recombination will reach a state or condition that is least ex-
pected if further activities cannot take place due to such complications. 
 

 
6) When resources have conflicting properties  

 
Resources have conflicting properties (Gadde and Håkansson, 2001; 

Sundquist, Dubois, Gadde, and Hulthén, 2003; Ingemansson, 2010). Re-
combining resources with conflicting properties may result in the creation of 
a solution that is not commercially feasible (cf. Fonseca, 2001; Chaturvedi, 
Kumar, and Rahul, 2009). Furthermore, an output produced from the linking 
of conflicting resources may not produce a preferred input for linking the 
next activity in the chain, possibly creating uncertainty in the process. 

 
 
To sum up, uncertainty emerges under the aforementioned conditions 

prevailing in the actors, activities, and resources and in their interactions in 
the innovation process.  
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3.5 Mechanisms for dealing with uncertainty 

When faced with uncertainties, actors try to manage the previously men-
tioned conditions at the actor, activity, and resource levels. They manage 
these conditions by making compromises at these three levels, whose inter-
actions cause the uncertainties in the process. Actors make compromises in 
their relationships with other actors, in the activity path, and in resource 
configurations as they are “boundedly” rational (cf. Simon, 1957). 

1) Compromise within the relationship with other actors

It is argued in many literatures that when actors lack needed resources 
(e.g., knowledge) they tend to develop relationships with other actors to 
gain access to these resources (Håkansson and Snehota, 1995). In relation-
ships with others, firms not only acquire resources such as knowledge, in-
formation, technical knowledge, products, and services but also learn new 
ideas, ways of doing things, and how to integrate new knowledge into exist-
ing knowledge bases (Kogut and Zander, 1992), in what is common practice 
in the business world (Håkansson, 1982; Maidique and Zirger, 1985; 
Håkansson and Snehota, 1995; Porter and Ketels, 2003; Powell and Grodal, 
2005; O’Connor and DeMartino, 2006; Ortt and Smits, 2006; Håkansson 
and Olsen, 2012). By accessing resources not under their control, actors can 
reduce uncertainty related to resource combination. However, since securing 
patented technology and knowledge is important in an innovation process, 
especially for small firms (Mazzarol and Reboud, 2008), the motivation to 
develop and maintain relationships with others depends greatly on the 
trustworthiness and commitment of the partners and on their cooperative-
ness and mutual understanding, which take time to develop (cf. Luthfa, 
2011). When an actor intends to develop a relationship with another actor in 
an innovation process, it accepts the risk of losing IP or important 
knowledge and ideas underlying an innovation. This is where an actor must 
make many compromises to obtain what it needs for the success of a pro-
cess, incurring risks to do so. 

Then again, various actors involved in an innovation process have differ-
ent ideas, expectations, and ways of handling activities or dealing with re-
sources (cf. Håkansson and Olsen, 2012). Since different ideas about han-
dling activities can lead to uncertainties, and therefore can increase ineffi-
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ciency in the process, actors prefer to minimize their differences or conflicts 
with one another through making adjustments and adaptations (Håkansson 
and Snehota, 1995; Lundgren, 1995; Gummesson, 2002; Ford et al., 2002; 
Bankvall, 2011). By making necessary adjustments and adaptations, actors 
can maintain good relationships with the other actors involved in an innova-
tion process, enabling them not only to reduce their conflicts or differences 
but also to access important resources (Håkansson and Snehota, 1995; 
Gummesson, 2002), such as knowledge or technology, necessary for under-
taking innovation activities. Deciding to undertake activities within an es-
tablished relationship implies that an actor is willing to make certain com-
promises for the sake of maintaining the relationship and, in turn, to resolve 
any conflicts and differences among the relationship partners. However, 
compromising with other actors does not imply that the focal actor is simply 
giving up or reducing its expectations, i.e., goals (cf. Cyert and March, 
1963), as there is always some sort of gain from developing a relationship 
(cf. Makhija and Ganesh, 1997). 

2) Compromise with activities: between what activity an actor
wants to perform and what is feasible

Because activities are path dependent (cf. Arthur, 1994; Lundgren, 1995; 
David, 2000; Sydow et al., 2009), it is difficult for an actor to undertake an 
activity as planned and to predict its outcome. Experimentation in which 
actors try out different alternatives is common in the innovation process (cf. 
Maidique and Zirger, 1985; Hjort, 2005; Lenfle and Loch, 2010). At the 
same time, actors prefer not to waste resources in random experiments and 
prefer not to get distracted by too many alternatives, which is why managers 
(actors) now prefer to conduct sequential experiments leading to a selected 
path (cf. Lenfle and Loch, 2010). Then again, if the outcome of a sequential 
experiment fails to fulfil expectations, actors need to iterate the process 
(Lenfle and Loch, 2010), which is where the risk lies in sequential experi-
mentation. To avoid incurring costs through random experiments and to 
avoid getting distracted by too many alternatives, actors make compromises 
between the feasible activities to produce the expected outcome and the 
activities they want to perform. 
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3) Compromise in resource configuration to minimize conflict
and resistance and to manage unavailability

Resources may not always produce the right kind of solution from their 
combination because of their technical unfeasibility and conflicting proper-
ties (Goldratt, 1997; Tolga and Alptekin, 2008; Chaturvedi, Kumar, and 
Rahul, 2009; Alexis, 2014). An actor must therefore make compromises to 
reduce conflict in the resource configuration. Then again, resources are not 
always available. If the exact resources that the actor needs to create the 
novelty are unavailable (cf. Goldratt, 1997), the actor may try to undertake 
different activities by exploiting alternative resources available through 
existing relationships. Resource combinations that differ from the expected 
ones could result in unplanned solutions, at the same time bringing about 
serendipitous discoveries (cf. Meyers, 2007; Rundquist, 2007). An actor 
prefers to act in a feasible way to produce the desired novelty from existing 
resources, within its time frame and within the limitations of its relation-
ships with other firms in the network. Although the innovator expects to 
realize the rational goal that was initially set, in reality she/he may never 
reach the “Promised Land” (Fonseca, 2001).  
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Chapter 4 - Methodology 

4.1 Background 

As a research student in the Department of Innovation Sciences, I wanted 
to understand how uncertainty emerges in an innovation process and how 
companies deal with it to create novelty. Over time, knowledge acquired in 
the subject area enabled me to arrive at a basic understanding of the innova-
tion process and of the various types of uncertainties inherent in it. Howev-
er, my understanding of what causes uncertainties to emerge in the innova-
tion process was initially not very clear due to inadequate studies in the 
relevant areas. When I encountered empirical reality, I found that it differed 
from the map I had sketched based on existing theories, that is, my theoreti-
cal understanding of the reality did not entirely fit the empirical reality. This 
was unsurprising, as the conceptual reality constructed from our existing 
knowledge and experiences in interaction with our surrounding environ-
ment, educational background, and academic socialization (cf. Guba and 
Lincoln, 1984) can be destroyed when it confronts the independent empiri-
cal reality “out there” (Easton, 2010, pp. 120–122). Nevertheless, research-
ers try to interpret reality using their own frames of reference, as objectively 
as possible, until empirical reality kicks in (Easton, 2010).  

In this thesis, the industrial marketing and purchasing (IMP) literatures 
were used in reflecting on the innovation process. This perspective was 
chosen because existing knowledge in this area enabled me to understand 
the interaction among actors, resources, and activities that enables the inno-
vation process to advance. However, other researchers in the innovation 
sciences may not approach the innovation process from the same perspec-
tive because of their academic socialization or knowledge in the relevant 
fields, so my interpretation of the innovation process may differ from theirs. 
I accept the possibility of such differences, arguing that in the social scienc-
es there are no definite criteria for judging the “truth” of a particular version 
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of reality, and that reality is inevitably interpreted through various theoreti-
cal lenses (Easton, 2010).  

 

4.2 Research strategy 
 
 
A qualitative study was performed in this thesis because of its ability to 

provide an explanation of a complex phenomenon (cf. Kinnear and Taylor, 
1996; Marschan-Piekkarri and Welch, 2005; Rowlands, 2005; Yin, 2014), 
such as the innovation process and its inherent uncertainties. To understand 
how uncertainties emerge in the innovation process, it was important to 
understand the process itself. The innovation process is complex and messy 
as it involves various resource recombination activities (cf. Rogers, 1967) 
and interaction among multiple actors (cf. Powell et al., 1996; Edquist and 
Hommen, 1999; Roper and Love, 2006; Pittaway et al., 2004; Wagner and 
Hoegl, 2006; Guler and Nerkar, 2012; Joshi and Nerkar, 2011; Perks and 
Moxey, 2011). Moreover, the process takes place through complex interac-
tion among actors, resources, and activities, with relationships among these 
three aspects being interdependent and entangled in a complex way. Ac-
cordingly, relationships among these various aspects and their effects on 
one another create a complex phenomenon for observation. Qualitative 
study allowed me to address these complexities in which relationships 
among the constructs are entangled in such a way that they cannot be under-
stood separately.  

 
The choice of the qualitative study methodology was made in order to 

provide a comprehensive description of the innovation process as it unfolds 
over time (cf. Kinnear and Taylor, 1996; Silverman, 2013). According to 
Van de Ven and Poole (2005), to understand a process, a story must be told 
that describes a progression or sequence of events. The innovation process 
takes place over time through a sequence of activities and can therefore be 
better understood if the story linking its components or events is clearly 
related. Furthermore, in this story of the innovation process, various actors 
are involved, resources are engaged, and activities are performed, and the 
process advances over time through interaction among them. To have a 
sound understanding of an innovation process, a researcher needs to under-
stand all the mechanisms involved and all the details of the events taking 
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place in the innovation process. A qualitative study allows researchers to 
present an in-depth description of such events over time. 

 
A qualitative study is suitable when one wants to describe variation in 

and explain relationships among complex interdependent variables. For 
example, to build knowledge of how uncertainties emerge within the inno-
vation process and of how companies deal with them, this study sought to 
explore, describe, and explain relationships among the three aspects of ac-
tors, resources, and activities.  
 

4.3 Research approach 
 
 
The research approach applied here is considered “systematic combin-

ing” (Dubois and Gadde, 2000). In this approach, researchers iteratively 
move between the empirical and a model world, gradually refining a theo-
retical understanding and reducing the gap between reality and theory (Du-
bois and Gadde, 2000). According to Dubois and Gadde (2000), during the 
process of systematic combination, “the research issue and the analytical 
framework are successively reoriented when they are confronted with the 
empirical world” (p. 554).  

 
This happens because reality as we encounter it may not always fit our 

mental map of it (cf. Easton, 2000). Before starting to collect data, I ac-
quired some theoretical understanding of the innovation process from my 
doctoral courses, academic socialization, and review of the innovation sci-
ences literatures. Based on that understanding, I developed a preliminary 
theoretical model that provided initial direction to this study. That frame-
work helped me identify what was missing from the relevant literatures and, 
consequently, what needed to be studied and what mechanisms might be 
operative. For example, existing knowledge of the innovation process 
helped me identify several studies of how uncertainties affect the innovation 
process, but that had little to say about how uncertainties emerge in the pro-
cess.  

 
This direction was not clear from the beginning, but rather developed 

over time during my research interaction with empirical reality through 
additional learning and reflection on theory. I could understand how re-
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source unavailability might create inertia in the innovation process by limit-
ing the possibility of undertaking activities that depended on those re-
sources. Inertia is not addressed by the IMP concepts, so I realised that the 
framework used here initially needed to be supplemented with new insight 
gained from the project management literature. According to Easton (2010), 
induction provides data on events; these data are in turn explained and test-
ed against the explanations (which guide the researcher) arrived at through 
deduction. When explanations do not match reality, causal language fails, 
and researcher must return to the field to find further possible reasons for 
the difference between theoretical and empirical reality. In this way, the 
theoretical framework, empirical fieldwork, and case analysis have evolved 
simultaneously.   
 

4.4 Research design: case study 
 
 
A research design is a logical plan that takes a researcher from the initial 

set of research questions asked to the conclusions answering those questions 
(Yin, 2014). To find answers to the research questions of this study, a case 
study was designed. 

 
A case study allows a researcher to explore the studied phenomenon in 

depth through intensive inquiry into it, creating a detailed conceptual repre-
sentation (Easton, 2010). This thesis sought to create such a detailed repre-
sentation of the innovation process, the uncertainties that affect it, how these 
uncertainties emerge during the innovation process, and how managers un-
dertake and link activities to reduce those uncertainties. To create such a 
detailed representation, there was a need to study the phenomenon inten-
sively. Arguably, by performing a case study, the researcher can narrow her 
focus to a specific source of knowledge (i.e., a given research site), enabling 
her to learn a great deal about it (cf. Aharoni, 2011; Yin, 1994, 2014; Mer-
riam, 2009; Denzin and Lincoln, 2011). Furthermore, case studies also ena-
ble a researcher to explore causal relationships among the variables of the 
phenomenon observed (Easton, 2010). Theoretically, the innovation process 
advances through interaction among multiple variables. By performing a 
case study, it was possible to observe relationships among the variables that 
are important for our understanding of the innovation process. 
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Another benefit of the case study is that it allows researchers to return to 
the research site several times until the answer to the research question can 
be found. That is, the case study allows for more flexibility in data collec-
tion (Easton, 2010) than does a survey study, in which researchers have only 
one chance to find the answers. As I chose the case study method, I could 
benefit from this flexibility. On several occasions I returned to the research 
sites (i.e., the case companies), for example, when the studied or observed 
events differed from my expectations based on my theoretical understand-
ing, i.e., when there was a gap between my understanding of reality and the 
empirical reality. When that reality “kicked in” and made me wonder why 
things had happened the way they did, and I had no answer as to the under-
lying mechanisms, I could return to the case companies and look again for 
the answers. For example, when the innovation activities reached the phase 
of inertia, I returned to the case companies to find explanations of the causes 
of the inertia and to observe how the companies resolved it. One of the case 
companies was still in the production phase as of the time of writing (sum-
mer 2016). I was able to follow this company’s innovation activities every 
six months (Jan 2014–July 2016) through several encounters and ongoing 
interactions by returning for interviews. Furthermore, in a case study I was 
not limited to certain predetermined questions and selected answers as in a 
survey study (cf. Yin, 2014). I could ask follow-up questions and the re-
spondents were free to describe the innovation process, giving rich answers 
to my questions that could reveal important issues and incidents in the cas-
es. 

 
Another strength of a case study is that it can deal with a variety of data 

(Piekkari et al., 2009) gathered from documents, artefacts, interviews, and 
observations (Yin, 1994). These varied data sources not only complement 
one another but also can validate data gathered from other sources through 
the methods of triangulation (Yin, 1994) and crystallization (Richardson, 
2000). This study has tried to exploit this potential and therefore used not 
only data gathered from interviewing various respondents but also data from 
online documents such as company websites and web brochures. Other 
sources, such as scientific articles, theses, public documents, YouTube vid-
eos, and Wikipedia articles, were used both to complement and verify the 
data later gathered from the interviews.  

 
The following sections discuss how I have designed the case study in this 

thesis. 
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4.4.1 Designing a case study 
 
 
Yin (2014) argued that a case study should be designed so as to create a 

logical progression from the research question to the conclusion of the 
study. The research question of this study was intended to find out how and 
why actors undertake and link activities in certain ways in an innovation 
process so that they can manage uncertainties in the innovation process. 
Naturally, while I was performing the case studies, my concern was to find 
out and thereby illustrate and explain why and how managers were under-
taking certain activities in the innovation process. To efficiently elucidate 
these activities, I first sought theoretical answers, hoping to get clues from 
existing research, i.e., I tried to find out whether or not existing theories 
discussed how and why firms undertake and link activities in innovation 
processes. Thus, the first step was to develop a theoretical framework based 
on existing knowledge which would play the role of a compass directing 
and calibrating the process of collecting evidence. 

 
The theoretical framework captured the innovation process through illus-

tration of the interplay among actors, activities, and resources. The frame-
work illustrated how activities were undertaken and linked in interaction 
with the actors and resources, and logically showed how activities could not 
be linked and performed when resources were unavailable or actors were 
unwilling or insufficiently knowledgeable, and so on. That is, this thesis 
attempted to seek knowledge about the innovation process in order to un-
derstand how uncertainties emerge in the process. According to Long 
(2004) the “who” or “what” of the study which a researcher wants to know 
and generalize about is the unit of analysis of that study. Accordingly, in 
this study the unit of analysis was the innovation process. 

 
Nevertheless, the knowledge of theory, reflected in the theoretical 

framework, guided me to the type of data I would need to answer the re-
search questions. Hence, while collecting the data, I had to keep in mind 
both the research question and the theoretical arguments I made based on 
theory. Yin (2014) argued that when designing a case study, a researcher 
should keep in mind the research questions and theoretical propositions, 
because they direct the researcher towards the area where the evidence can 
be found.  
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After the framework was developed the process of collecting evidence 
began. To build knowledge of the innovation process, two case companies 
were selected (Please see section 4.4.2. for further discussion about the se-
lection of the companies). Accordingly, I focused on evidence that would 
tell me in general terms about: the various resource recombination activities 
performed and linked by the case firms in the innovation process, internally 
within organizational boundaries and externally with partner firms; how the 
partner firms made resources available for the undertaking of these activi-
ties; what challenges the firms faced when undertaking the activities and 
how they resolved them; what roles the actors played in undertaking and 
linking those activities; as well as what roles the resources played in under-
taking and linking the same. Later, emphasis was placed on the relationships 
among the variables presented in the theoretical framework. For example, I 
was trying to find out whether or not conflicts (if any), temporary misunder-
standings (if any), or compromises (if any) among the actors had any signif-
icant impact on the resource recombination activities. I was also trying to 
determine the impact of the relationship dynamics on the resource recombi-
nation activities, whether positive or negative. This was evaluated in terms 
of the outcome of the activities, i.e., whether or not the activities produced 
the expected outcomes. Information was also sought about the impacts of 
the activities’ outcomes on the relationship dynamics, i.e., whether or not 
negative outcomes caused any confusion in the process. That is, a series of 
inquiries was performed, one leading to another. However, this does not 
mean that I moved between the respondents as questions arose while look-
ing for evidence. Rather, I selected the evidence later on when all the inter-
views had already been conducted. 

 
Moreover, I tried to find out whether or not inability to perform certain 

activities affected the actors and their relationships with other actors also 
involved in the process, as well as whether this had any impact on demand 
for resources and on resource acquisition. Finally, I looked for evidence 
related to complexities emerging because of an actor’s lack of knowledge 
needed to undertake the activities, lack of resources, denied access to re-
sources, complications in resource recombination, or inability to undertake 
and link activities. However, as mentioned earlier, the framework was grad-
ually modified as evidence emerged that challenged the existing understand-
ing. 
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4.4.2 The case companies selected in this study 
 
 
Although some researchers prefer to study multiple cases (e.g., multiple 

entrepreneurs, companies, or patients) because they permit statistical gener-
alization (e.g., Eisenhardt, 1989), some researchers argue that study of a 
single case (e.g., a single entrepreneur, company, or patient) can also permit 
analytical generalization (e.g., Yin, 2012). However, still other researchers 
do not necessarily agree with the necessity of studying, for example, multi-
ple case companies, instead arguing that it is important to study intensively, 
as an in-depth study permits causal explanations of the phenomena observed 
(Easton, 2010). According to Mason (2010), use of a small number of cases 
(in the present research, companies) enables a researcher to deeply explore 
the research phenomenon. Patton (2002, 2014) argued that it is more im-
portant to generate meaningful insights, so small sample sizes, even a single 
case, can be justified. Emmel (2013) argued that qualitative samples are 
inevitably small because rich data will be bulky and a single case (here, 
company) can be chosen for the interpretation and explanation of a complex 
social process. 

  
In this study I have selected two companies and studied two specific in-

novation processes, one from each company. By selecting two case compa-
nies it was possible to explore the innovation process in depth, taking ac-
count of: the activities that these companies undertook and linked; the re-
sources they utilized and how; the actors these companies collaborated with 
to undertake the activities; the complexities that arose through interaction 
among the activities, actors, and resources, and so on. It was possible to 
create a rich and detailed description of each stage of the innovation pro-
cess, as it was possible to undertake the study intensively. 

 
The primary selection criterion for the case companies was that they 

should be innovation driven, that is, they should undertake innovation activ-
ities to create novelty. The expectation was that studying the case compa-
nies should enhance our knowledge of the innovation process, i.e., about 
uncertainties emerging in the innovation process and how managers deal 
with them. The two companies selected for study both have undergone and 
are still undergoing various innovation processes. From their innovation 
stories, this thesis selected two only, one from each company, with which to 
build in-depth insight into the innovation process. Since the focus is on the 
innovation process, it is immaterial for the purpose of this study whether the 
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case companies are big or small, equal in size, well known or obscure, or 
from the same industry. 

 
The two case companies come from two different industries. One com-

pany belongs to the industrial equipment manufacturing industry and the 
other to the agricultural/biotechnology sector. The two cases differ greatly 
in their product characteristics, production contexts, and production meth-
ods. The innovation process undertaken to produce their products demands 
different types of resources, actor involvement, and activities. The only 
similarity among these two companies is that they both undertook the inno-
vation processes in interaction with other actors in both local and interna-
tional settings. I chose two disparate companies, expecting that comparing 
their differences would provide interesting insights into the innovation pro-
cess, as they were more likely to exhibit different innovation process pat-
terns, giving rise in different ways to uncertainties, than if they were from 
the same industry. Furthermore, the companies were chosen from two coun-
tries from two different continents with opposite economic conditions, busi-
ness culture and institutional context, in hope of gaining interesting insight 
into the innovation process. According to Eisenhardt (1989), “creative in-
sights often arise from the juxtaposition of contradictory or paradoxical 
evidence … The process of reconciling these contradictions forces individu-
als to reframe perceptions into a new gestalt” (p. 546).  

 
Furthermore, in studying the innovation process in these two companies, 

two polar opposite stories of the innovation process were selected: one 
company had completed the innovation journey and had satisfied its cus-
tomers, while the other one could not finish the journey and was in critical 
condition. Here, the second case company and its story of the innovation 
process are considered a critical case. A critical case is one that cannot be 
explained by existing theories and therefore facilitates development of new 
knowledge or insight (Patton, 2002, 2014) as well as allowing the testing 
and refinement of existing ideas (Emmel, 2013). The second case company 
and its innovation story originated in a country where it faces high political 
instability, resource constraints, and poor infrastructure. The story of its 
innovation process was expected to exhibit patterns that would run counter 
to existing theories and concepts developed from observing companies in 
developed countries. 

 
The first case company is an industrial manufacturer anonymized as “Al-

pha AB” at the request of the respondents (please see Table 4.1). Alpha AB 
has been in the industrial equipment business since 1955. This company 
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created a major breakthrough in its coupling business by creating an innova-
tive safety coupling that is already on the market and with which customers 
are satisfied. It developed this special coupling in collaboration with a Chi-
nese supplier company. The innovation of a safety coupling was triggered 
by customers and encouraged by the Swiss government; the company then 
followed the path of innovation for over a decade subject to much uncertain-
ty. The innovation journey of Alpha AB enabled me to learn about various 
activities undertaken and coordinated during these years by the firm and its 
partners in hope of producing a novelty. It allowed me to learn about the 
uncertainties arising in the process, if any. For example, did the firm face 
any uncertainties due to varied resource conditions, actor relationships, or 
activities? Furthermore, were there any activities that failed to produce the 
expected outcomes, and why, and were there any critical incidents that 
marked major turning points in the process? The case also allowed me to 
learn about the various actors involved in undertaking these activities and, 
finally, how the novelty finally resulted as an outcome of the coordination 
of varied activities. 

 
The second case is a Bangladeshi agricultural (biotech) company collab-

orating with a Swedish company to produce a salinity-resistant high-
yielding wheat variety (see Table 4.1). The company, ACI Ltd., was estab-
lished in 1973 and is involved in various industries. The company is still 
undertaking the project and the final outcome of the innovation process is 
expected to be achieved in 2017. The company is currently in the produc-
tion phase of the innovation. The innovation of a salinity-resistant high-
yielding wheat variety was triggered by the research community in Bangla-
desh and later received government support. The company has been en-
gaged in the innovation process for four years at the time of writing (spring 
2017). In contrast to the innovation process of the Swedish company, the 
innovation process in the Bangladeshi company is still incomplete, and the 
relationship with the partner company has been terminated. This company’s 
story highlights critical incidents during the path of innovation along with 
various activities already undertaken and coordinated, internally and exter-
nally. Table 4.1 presents the company profiles.  
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Table 4.1: Company profiles 
 

 
 

4.4.3 Data collection 
 

 
Data collection started in December 2013 according to a preliminary the-

oretical model based on the industrial network approach. The main means of 
data collection in this thesis was interviews. The interview is one of the 
most popular data collection methods in case study research, as it permits 
one to focus directly on the case study topic. Most of the interviews were 
performed face to face, though on some occasions phone and Skype inter-
views were conducted. When interviews could not provide all the answers 
to the questions, complementary data had to be collected by other means. 
One reason for not being able to get complete answers from the interviews 
was that respondents sometimes did not want to disclose full information for 
confidentiality reasons. In addition, some of the answers were confusing for 
me because of my non-technical background. For example, in the case of e-
Safe, I had difficulties understanding the product’s configuration and how 
its different components related to one another. Under such circumstances, I 
had to rely on information from Wikipedia, YouTube videos, and online 
brochures. In addition, I had to analyse the drawings of the couplings and 
components to understand the configurations. The strength of a case study 
research is that it allows researcher to collect data from other sources for 
example, from other types of documentation, archival records, direct obser-
vation, participant observation, and physical artefacts (Yin, 2014). When 

Company Industry Country of 
origin 

Year of 
founding 

Innovative 
solution 

Objective underlying the 
innovation project 

Alpha AB Industrial 
manufacturer 

Sweden 1955 e-Safe Customer experienced 
accidents and govern-
ment policy discouraged 
using normal coupling 

ACI Ltd. Pharmaceuti-
cals, Con-
sumer prod-
ucts and 
Agricultural 
products 

Bangladesh 1973 High-
yielding 
salinity- 
resistant 
wheat seed 

To meet the food re-
quirement of poor farm-
ing households; the 
government encouraged 
production of high-
yielding salinity-resistant 
wheat seeds 
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documenting the data in the empirical section of this thesis, I used my tech-
nical knowledge gained from these sources to explain the process into detail 
for the readers.  

 
A similar technique was used to complement the data in the second case 

study and for a similar reason. For example, I had no knowledge of the 
TILLING technique or of GMO issues, and even from the interviews I 
gained little understanding of them. So I contacted a postdoctoral researcher 
at Gothenburg University who helped me understand the TILLING tech-
nique and various GMO issues, explained plants’ cellular systems, and 
showed me the various laboratory equipment used to undertake this type of 
research. Moreover, I studied part of a PhD thesis in the field of molecular 
biology, which enabled me to understand how the salinity-resistant proper-
ties would be exhibited through the seeds. I reviewed a number of scientific 
articles on wheat production in Bangladesh, climate and wheat production, 
and Bangladeshi government policy on GMO development projects; I also 
read newspaper articles describing farming conditions in the country to bet-
ter understand and present the second case. Furthermore, in the case of ACI 
Ltd., I engaged in direct observation of the innovation process during a field 
visit. Some of the data were collected from Bengali newspaper articles on 
farmers’ needs, government policy, and the effects of this policy on research 
organizations, necessitating translation later in the research.  

 
A number of persons were interviewed, selected depending on their roles 

in the studied innovation processes. No time was wasted asking questions of 
random people working in the companies. The focus was solely on those 
who were closely involved in the innovation projects, as their answers could 
provide the best view of the process. To do that, I contacted key persons in 
the projects, for example, the logistics manager of Alpha and the research 
advisor of ACI, and they recommended other people to contact for particu-
lar questions I had in my mind. When I transcribed the data after each inter-
view, if there were any discrepancies, I phoned or emailed the respondents 
to resolve them. Those clarifying contacts are not recorded in the table as 
part of the data collection. Most importantly, when collecting the data, I did 
not consider how many times I interviewed the respondents, how many 
online articles I studied, or how long I spent verifying the data to reduce the 
discrepancies; rather, what I considered important was having all the infor-
mation I needed to answer my research questions. Table 4.2 shows the types 
of data I collected over time, the methods used to collect the data, and the 
duration of the data collection. 
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4.4.4 Data Compilation technique  
 

 
Various types of data were collected during the research process. One 

type was information about the companies, for example, covering their his-
tories, product ranges, market coverage, and types of innovation pursued. 
Such data are compiled at the beginning of the empirical section to give 
readers background on and a general overview of the companies, their prod-
ucts, and the product areas in which the companies want to excel through 
innovation and why. Some of these data illustrate the differences between 
existing and “desired” innovative products. Other types of data illustrate the 
innovation processes undertaken by the companies. These data have been 
structured sequentially, to give readers an overall sense of how the innova-
tion process progressed from the idea-generation phase to the final novelty-
creation phase, of the key actors involved, of the materials and components 
used, and of other non-material resources used, such as information, 
knowledge, and technical knowhow. These data have been structured so as 
also to show readers the various conditions that caused difficulties, i.e., 
created confusion or uncertainty about how to deal with the process, during 
the process and how the managers dealt with those conditions to advance 
the process. The case stories unfold through describing an innovation pro-
cess, the challenges faced by the managers, and the actions undertaken by 
them. 

 
The data were not collected in the order in which the story is told in the 

empirical section. Initially, data were collected about various actors in-
volved in the process and about what they did to create the studied novel-
ties. Data on resource configurations and complications in resource recom-
bination were collected later in the process. After each data-collection occa-
sion (i.e., interview), the data were transcribed. Later, when enough data 
had been collected to create a coherent story about the innovation process 
and the uncertainties within it, I began to organize the data based on the 
phases of the innovation process, from beginning to end. To create a coher-
ent representation, I kept the theoretical construct in mind, meaning that I 
tried to ensure that the story conveyed the discussion of the actors who un-
dertook the process, the activities undertaken and linked, the resources ex-
ploited, the conditions challenging the actors when undertaking the resource 
recombination activities, and so on. 
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There were many more data that I had to omit because they did not illus-
trate the story of the innovation process. For example, many data regarding 
business relationships between the case companies and their partners were 
not included in this study. 
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Table 4.2: Information about Data collection from Alpha AB 
 
Time and 
place 

Means of data collec-
tion 

Duration of 
data collection  

Discussion theme during data collection 

13th Dec 
2013 
Sweden 

Interview  
1)CEO 
2)Logistic manager, 
3)Purchase manager,  
4)Customer manager 
 

8 h of inter-
views includ-
ing factory 
visit in Swe-
den 
 

Various innovation projects, key innova-
tion, idea generation for the particular 
innovation, managerial decisions about the 
project, goal of the project, current status of 
the project, customers opinion and sales in 
Europe 

5th Feb 
2014 
Sweden 

Interview  
5) Construction 
manager/ Engineer-
ing team 

8 h including 
visit to the 
production 
facility  

Activities undertaken by the inventor and 
the Chinese suppliers in sequences, role of 
the inventor and the suppliers in the innova-
tion development, in different phases of the 
innovation process 

10th 
March 
2014 
Sweden 

Interview  
6) construction 
manager 

8 h  Finding the detail about the activities in the 
innovation process including the parts done 
in the factory  
 

23rd  
March, 
2015 
Sweden 

Interview  
7) Purchase manager 
8) Logistic manager 

2 h interviews 
over tele-
phone,  
 

Interaction with the inventor, supplier 
customers initially and later on, role of the 
customers, role and tasks of the sales sub-
sidiary 

March, 
2015 

Email conversation 
9) Purchase manager 
10) Logistic manager 

 Filling up information about the interaction 
with different actors 
 

20 the 
May 
2015 

Interview  
11)Logistics manager 
12)Purchase manager 
 
 

8 hours  
 

Contact establishment with the supplier, 
decisions made by the managements, 
overall relationships with the inventor, and 
with the Chinese suppliers and other suppli-
ers 

Different 
times 
during 
2014-
2015 
 

Website Surfing - 
online brochures, 
Youtube videos, 
Wikipedia  
 

Approximately 
2 weeks 

Detail information about different parts and 
components that make up the coupling, its 
architecture etc., Youtube video clips 
showing how the coupling works, Wikipe-
dia to find out about the configuration of 
the coupling. 
 

31st 
September 
2015 

Telephone interview 
13)Sales manager, 
Switzerland 
 

2 hours Discussion about the activities undertaken 
in Switzerland, role of the Swiss govern-
ment, rules and restrictions  

10th 
November 
2015 
Sweden 

Interview 
14) The construction 
manager  
15) assembly worker 
 

8h in the 
factory 

Learning detail about the coupling, its 
different versions to find out the gap that 
exhibit the newness in the product. Contact 
establishment with the inventor 

3rd De-
cember 
2015 

Sent data for verifica-
tion 
 

  

2009-
2010 

Additional data from 
interviews from the 
Licentiate thesis 

15 h on vari-
ous occasions 

Company profile 
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Table 4.3: Information about Data collection from ACI Ltd. 
 
Time and place Means of data collec-

tion 
Duration 
of data 
collection  

Discussion theme during data collection 

12th-13th Jan 
2014, Dhaka 
Bangladesh 

Interview 
1)Executive director, 
2)Agricultural busi-
ness advisor 
 

2 days 
 

Company profile, different innovation 
projects, idea generation stage for the 
salinity resistant wheat seeds, the goal that 
is set to achieve, managerial decisions 

18th June, 
2014, Gothen-
burg 
Sweden 

Interview 
3)Agricultural busi-
ness advisor 
 

5 h About the Salinity resistant project includ-
ing the condition in Bangladesh, condi-
tions of the farmers, government incen-
tives  

27th June, 
2014, Gothen-
burg 
Sweden 
 

Interview 
4)Agricultural busi-
ness advisor 
 

5h Discussion about the collaboration, about 
the partner in Sweden, interaction at the 
early stage of the process 

29th June, 
2014, Gothen-
burg 
Sweden 

Interview 
5)Agricultural busi-
ness advisor 
 

5h Discussions on the funding agencies and 
other supportive actors involved in the 
project 

2nd July, 2014 
3rd July, 2014 
 

6)Field visit in Lund, 
laboratory visit  and 
small interviews with 
the researchers 

2 days Understanding the actual process of pro-
duction, the activities and the resources 
used, discussed with the collaborating 
partners about the project, their expecta-
tions etc. 

7th - 8th July 
2014 
 

Document analysis 2 days Days spent to complete analysing the 
information provided in email, studying 
thesis and scientific papers, learning the 
government policies 

Sep and Nov  
2014 
 

7) Laboratory visit, 
interview the Post Doc 
Researcher,  GU 

4 h Production phases in detail, outcome from 
each phase of activities. Machineries used, 
Technical discussions about how plants 
grow in salt based soil. 

13th Oct 2014 
 

Skype interview  
8) Advisor 

4 h Complications occurred in the process 

5th Nov, 2014 Interview  
9)The laboratory 
worker/technician 

4h Technical details of plant production in the 
laboratory settings 

9th March 2015 
 

Skype interview 
10) Advisor 

8 h 
 

Condition after the conflict, activities 
undertaken in Bangladesh, funding situa-
tions, government’s role 

16th Dec 2015   
10th Jan 2016 
7th June 2016 
3rd July 2016 
15th July 2016 
29th July 2016 

Skype interview 
11) Advisor  
12) Researcher 
13) Advisor 
14) Advisor 
15) Advisor 
 

 
4h  
4h  
4h  
4h  
4h  

New production settings, update of the 
conditions, network establishment, rela-
tionship with the collaborating partners in 
Sweden, role of the new local partners, 
outcome of the experiments, managerial 
decisions, current status of the seed pro-
duction 

20th Sept 2016 Data verification   
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4.6 Data Analysis 
 
 
The theoretical framework developed earlier (see chapter 3) was used in 

the data analysis to see whether or not reality fit theory. When reality did fit 
theory, I considered this as support for the theoretical argument made in the 
thesis; when reality did not fit theory, I attempted to explain why this was 
the case. A lack of fit between theory and reality calls into question the re-
searcher’s initial proposition, enabling her to revise the initially developed 
theoretical construct. As mentioned earlier, reality always asserts itself, so it 
is often the case that our theoretical model of reality does not match empiri-
cal reality, which is independent of our knowledge. This is where the re-
searcher hopes to contribute to the literature. In a type of data analysis logic 
called pattern-matching logic, the empirical patterns (i.e., case stories) are 
compared with the pattern (i.e., the conceptual model) that the researcher 
formulated before data collection based on the existing theoretical under-
standing (Yin, 2014). This approach is also called the congruence method 
(George and Bennett, 2004).  

 
To analyse the data, within-case analysis was first conducted, that is, the 

stories of the innovation processes in the companies were analysed individ-
ually in light of the theoretical concepts and framework developed based on 
the literature. According to the theoretical model, three main aspects are 
involved in the innovation process: actors, activities, and resources. These 
aspects are related to, interact with, and affect one another, and over time 
their interactions create uncertainties that permeate the process. Based on 
this dynamic, when the first case was analysed, an attempt was made to 
identify these three key aspects in the innovation processes of the two prod-
ucts. Later, an attempt was made to reveal the interactions among the actors 
involved, the resources used, and the activities undertaken in the innovation 
process, as well as to examine how these interactions affected one another 
in each case. When reflecting on the interactions among these three aspects, 
I attempted to identify whether there were any conditions/circumstances in 
which activities could not take place or the activities undertaken produced 
unexpected outcomes. It has been argued in theory that activities create the 
basis for the innovation process, so uncertainty in the process is reflected in 
anomalies in the activities. By revealing anomalies in the activities or their 
outcomes, it was possible to determine whether or not uncertainty was man-
ifested in the innovation process. When attempting to understand how the 
uncertainties emerged, I also attempted to show whether the anomalies in 
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the activities and their outcomes were caused by actors uncertain about un-
dertaking the activities or about resource use, or by the resources themselves 
and their configurations. If the anomalies were indeed caused in that way, 
uncertainty arguably emerged in the innovation process from the interaction 
among the three aspects. For example, I tried to see whether difficulties in 
the activities were triggered by actors’ lack of knowledge of what to do and 
how to do it, their lack of knowledge of what resources to use or not use, by 
a lack of resources, or by difficulties recombining resources in a resource 
structure, thereby affecting the outcome. When the outcomes were not 
aligned with the theoretical framework, I tried to explain what caused the 
deviation between empirical reality and theory. 

 
After the intra-case analysis, a cross-case analysis was performed to re-

veal the similarities and differences among the cases, enabling me to uncov-
er certain patterns useful for refining and developing the theories. The aim 
of cross-case analysis is to enable the researcher to uncover emerging 
themes by going beyond the obvious patterns. When performing the cross-
case analysis, I compared the data from the two cases in a table based on the 
dimensions of the theoretical framework. In the analysis, I attempted to 
identify a pattern in the conditions and their relationships that gives rise to 
uncertainties in the innovation process; I also examined how managers dealt 
with these uncertainties while undertaking and linking various activities. 
Two tables are presented in “Chapter 9. Cross-Case Analysis”, one focusing 
on the conditions causing uncertainties and the other on the managerial re-
sponse to uncertainties. 
 

4.5 Data collection challenges and how they were 
resolved 

 
 
The main challenge faced during this study was gaining access to the 

case companies’ partners. The case companies did not allow me to interview 
their partners, so it was impossible to study the activities undertaken by the 
partners from their point of view. As a researcher in the IMP tradition, I 
found this unsatisfactory, as that tradition focuses on interaction among 
actors. This initially created problems as I wanted to study all the activities 
performed by the focal companies and their partners, as well as the coordi-
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nation of the activities performed by the partners involved in the innovation 
process. I wanted to understand activity links in that way because, according 
to the original Industrial network approach, activity links are defined by 
activities among firms. However, activity links were later redefined by IMP 
theorists. According to a recent definition, activity links imply all the activi-
ties a firm performs, either in isolation or in collaboration with its partners, 
together with the coordination of these activities to produce something (cf. 
Bankvall, 2011); this means that activity links can be considered from a 
single firm’s perspective. As I used the recent definition of activity links, I 
could study the activities in the innovation process without interviewing the 
other partners of the focal companies. Interviewing actors from a single firm 
allowed me to discover and discuss in detail activities within that single 
firm. I could also analyse the configurations and complications of the re-
sources in detail, instead of only vaguely. As well, I directly considered the 
roles of the actors involved in undertaking resource recombination activities 
instead of just the interactions among the partners, as is common in the IMP 
literature. 

 
Another challenge was that it was not possible to study the commerciali-

zation phase of the innovation process, so the study was limited to investi-
gating the innovation process from the idea-generation stage to the produc-
tion stage. The study therefore only enables readers to learn about the novel-
ty-creation process, not about user acceptance of the novelty created.  

 
Furthermore, it was not always possible to convince the respondents to 

answer all the questions, as they were concerned about confidentiality. I had 
to use the data that was obtainable. Then again, collecting more data might 
not have created any additional value when it came to answering the re-
search questions. For example, I initially wanted to understand the relation-
ships between Alpha and its partners, but Alpha’s respondents were unwill-
ing to answer questions about these relationships. Later, I realized that addi-
tional information about the depth of these relationships would not have 
helped me better understand how and why activities are linked in an innova-
tion process.  

 
In some circumstances, I had to use triangulation to compensate for data 

constraints. In parallel with the interviews, I consulted other respondents or 
used other data sources, such as online brochures, YouTube videos, Wik-
ipedia, and scientific documents, to fill information gaps. For example, in 
the case of e-Safe innovation, the information about the inventor and the 
Chinese supplier that I initially obtained from the purchasing manager had 
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several gaps. This problem could be solved by interviewing the construction 
manager. Furthermore, the information that I did not obtain from this inter-
view could be supplied by watching a YouTube video on couplings, looking 
at designs of the coupling, and visiting the factory. Different information 
sources complement one another, for example, documentation, archival 
data, records, and direct observation (Yin, 2014, 1994; Denzin and Lincoln, 
2005). Similar techniques were used after interviews had been conducted, 
when missing information that I needed in order to understand the process 
could be obtained from online scientific articles. It was not that the respond-
ents were unwilling to share the information, but rather that it was difficult 
for me to understand the technicalities so that I could eventually describe 
and explain them for readers.  
 

4.6 Ensuring Research Quality 
 
 
There are four ways to ensure quality in a qualitative study, by ensuring 

credibility, transferability, dependability, and confirmability (Guba and 
Lincoln, 1989). The following discusses how the quality of the thesis was 
ensured.  

 
I attempted to ensure credibility by sending the draft transcripts to the re-

spondents after data transcription. That gave them the chance to examine 
what they said to me in the interviews, to judge whether their messages 
were accurately conveyed in the text. In qualitative research, credibility is 
attained when the results of the study are believable and trustworthy from 
the participants’ perspective (Guba and Lincoln, 1989). Both Alpha and 
ACI Ltd. provided feedback by making comments and providing additional 
input after reading the draft transcripts. When information from different 
respondents did not match, an extra effort was made to verify their answers 
by phone, email, or Skype. All the interviews were audio recorded and con-
currently documented in field notes. The data were transcribed almost im-
mediately after the recordings were made. Sometimes other information 
sources were used to verify the data; for example, YouTube videos, Wik-
ipedia, and other online and paper documents were examined to ensure that 
the transcribed data conveyed the right message. 
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Transferability was addressed when I attempted to make analytical gen-
eralizations of the data gathered from the two cases. It was not possible to 
make statistical generalizations because this study involved two case studies 
and no survey. The theoretical framework developed initially proved to be a 
“sufficient blueprint” (Yin, 2012, p. 38) for this study. This blueprint was 
developed based on the literature treating the innovation process and associ-
ated uncertainties. The theoretical framework was used to reflect on the case 
stories: understanding could be derived by applying the theoretical frame-
work to the case stories, as certain initial assumptions were then corroborat-
ed, rejected, or modified after reflection. New understandings derived from 
this analysis could be used to reinterpret the cases in other contexts in the 
future. For example, the cases indicated that resources may not always be 
available and that resource recombination may not always result in the pre-
ferred solutions, possibly resulting in a gap in the activity chain (which rep-
resents the innovation process). The activity chain can have a significant 
impact on the outcome of the process. This understanding was derived from 
shedding empirical light on the theoretical concepts and principles, which 
can be further tested in future research. According to Yin (2014), in a case 
study, a researcher is expected to learn about how things are in a particular 
situation; the lessons learned (or working hypotheses) can then be extended, 
as the results of the case study are reinterpreted in other situations. In this 
manner, case study findings are transferrable to other contexts. 

 
In this thesis research, I attempted to ensure dependability through min-

imizing errors and biases by verifying the data with the respondents, using a 
theoretical model constructed from relevant theory, and documenting the 
interpretations so that other researchers can follow the logic used here to 
interpret the data (Strauss and Corbin, 1990). Dependability in terms of the 
replicability of research in another context is arguably difficult in organiza-
tional case studies, as such research involves people who may have different 
perceptions of the same phenomenon and therefore describe it in different 
ways (Miles and Huberman, 1994). Even if a case study researcher applies 
the present methodology to the same organizational process in a different 
context, the researcher can expect different results, as researchers may differ 
in their philosophical viewpoints and thus interpret the same data in differ-
ent ways. Therefore, if the present research is replicated in another context, 
the results might not be the same. Instead of being concerned about produc-
ing reliable research in terms of replicability, this thesis aimed to minimize 
errors and biases to ensure dependability, as Yin (2012) suggested. To fur-
ther ensure dependability, the data were initially documented in their raw 
form without any distortion, the data collection procedure was described in 
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detail, and the questions used in the interviews are provided in the Appendix 
for other researchers to follow. According to Yin (2012), it is important to 
document the research procedures, since without such documentation one’s 
work is not repeatable. 

 
This thesis attempts to ensure confirmability by creating an audit trail 

comprising raw data (which are available for inspection), notes based on the 
conceptual framework, followed by notes documenting the preliminary 
analysis, the cross-case analysis, and eventually the conclusions. This can 
be done by providing an audit trail that consists of raw data, analysis notes, 
reconstruction and synthesis products, process notes, personal notes, prelim-
inary developmental information, because such an audit trail demonstrates 
that the research was neutral, free of bias, and offers novel findings (Guba 
and Lincoln, 1989). 
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Chapter 5 - Empirical Findings: Innovation of 
e-Safe 

5.1 Background of the company, Alpha AB 

5.1.1 Establishment and growth of Alpha over the years  
 
 
Alpha was founded in Sweden in 19551 by an engineer anonymized as 

“Erik”. Erik worked in the Royal Armour Regiment as a tool grinder before 
founding Alpha. He was mostly engaged in work that involved handling 
machinery and equipment powered by compressed air. During that time, 
compressed air was becoming increasingly popular as an energy source for 
pneumatic tools and various types of equipment.2 The technology is simple: 
Pneumatic tools and other equipment are connected to the end of pneumatic 
hoses conveying compressed air. The compressed air is released through the 
tools, used for various purposes, to activate them. Since the pneumatic hoses 
convey highly compressed air, leakage between connected hoses or between 
a hose and a tool can cause accidents if compressed air is released in large 
volumes. The hoses therefore need to be tightly connected with each other 
as well as with the tools or equipment. To connect the hoses, a small device 
called a coupling3 is used. When Alpha was founded, all the available cou-
plings were awkward to use and very restrictive as they did not let through 
much air.4 

 
One of the biggest challenges Erik faced at the time Alpha was founded 

was handling the connections between the pneumatic hoses and machines, 
which were often loose and allowed air leakage. Air leaks between hoses 

                                                      
1 Source: company website and interview with the logistics manager. 
2 Source: company website. 
3 A detailed discussion of couplings is presented in section 5.3.1. 
4 Source: company website. 
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and machinery, stemming from inadequate couplings, and the resulting inef-
ficiency were making his work tedious. Erik realized the importance of de-
veloping a coupling that would solve this problem. After months of extra 
work along with his military service, he developed a leak-proof quick-
connect coupling (see Figure 5.1) to which he added a valve to control the 
air or fluid flow between hoses. Yet the valves would offer minimal re-
sistance to air or fluid, allowing the hoses to convey pressurized air or fluid 
flows with substantial force. 

 

Figure 5.1: The first two versions of the coupling designed and 
developed by Carl in 1955 
 

 
 
 
 
Source: hand sketched by the author from the original design on the company web-
site. 

 
 
The first version of the coupling (left) was not approved. After some 

months, Erik developed another one (right), which he called series 145. This 
proved to be revolutionary, because it overcame many of the shortcomings 

                                                      
5 Source: company website. 
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of other available couplings.6 It was a simplified, reliable, and an efficient 
connector.  

 
Alpha began its journey as a family-owned company with its workshop 

in the basement of his house. All Erik’s children were employed in the 
company. Erik also employed some local young boys to help with the cou-
pling production. Erik himself was the inventor, technician, and installer of 
the couplings.7 Initially, Erik decided to target local customers in Sweden, 
using his local network to find customers and deliver customized couplings. 
After some years, he expanded his business to Gothenburg and Stockholm 
through establishing a sales subsidiary. Since Alpha was not initially a big 
company, he kept his business concentrated in three cities of Sweden. 

 
Soon Alpha couplings became well reputed among industrial manufac-

turers in Sweden. In 1958, Erik signed a contract with a German distributor 
and a local distributor as part of a plan to break out of the local market. By 
the end of 1960s, Alpha had won contracts from two large Swedish manu-
facturing companies. Meanwhile, Erik and his team were gradually improv-
ing the couplings with the help of some local suppliers and, in response to 
increasing demand from local customers, new products were being added to 
the product line. 

 
For many years, Alpha produced and marketed its general pneumatic 

couplings in various markets, offering upgraded versions over the years. In 
2013, Alpha launched an innovative coupling, called the e-Safe coupling, in 
the European market. This innovation did not result from a single in-house 
effort, but was developed through collaboration with a Chinese supplier, a 
Swedish inventor, and many small second-tier suppliers. Some e-Safe com-
ponents are purchased directly from suppliers while others were developed 
in house from materials purchased from other manufacturers. The techno-
logical invention underlying the e-Safe coupling was acquired from an in-
ventor, anonymized as “Björn”, and close collaboration with him enabled 
Alpha to integrate the technology into the coupling. All the parts were then 
integrated in the main facilities by Alpha’s own engineering team. For Al-
pha, the innovation process was not restricted to its own facility but was 
undertaken through close collaboration with other actors. 

 

                                                      
6 Source: company website. 
7 Source: interview with the logistics manager. 
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Over the first 60 years of its existence, Alpha expanded its business by 
adding products for use in ship construction, miscellaneous construction, 
and rescue equipment to its product line. Alpha describes itself as an intelli-
gent technical solution provider offering high-quality, efficient products. 
The company emphasizes the reliability as well as quick and smooth instal-
lation of its couplings, which are manufactured according to high safety 
standards under ISO 9001 certification.8 Today, it has a presence in 17 
countries around the world. From a small basement-based company, it has 
grown into a medium-sized globally active company and market leader in 
the pneumatic coupling business. 

 
Since the beginning of Alpha, the company’s workforce has continually 

endeavoured to improve the pneumatic couplings. Close collaboration with 
customers and suppliers has supported continued innovation of the cou-
plings.9 Alpha puts considerable time and resources into developing produc-
tion in close cooperation with its customers and suppliers.10 Customers re-
quest particular types of product, request modifications, and identify prob-
lems, enabling Alpha to improve its products. It is important for Alpha to 
consider the knowledge of both of its customers and suppliers when it 
comes to producing any product. According to the purchasing manager, 
Stefan, the suppliers are in fact manufacturers of products, semi-finished 
products, and components, because they offer good suggestions during pro-
duction: Stefan describes, 

“We believe that if we can jointly work with our partners, we will be strong 
and able to increase our market share, by supporting each other … we will 
win”.  
 
 

5.2 The story behind the innovation of e-Safe 
 
The innovation of e-Safe started in 2004 with news of an accident caused 

by disconnecting a general quick-connect coupling from a pneumatic hose 
in the facility of one of Alpha’s customers in Switzerland.11 A worker lost 
                                                      
8 Source: Alpha brochure. 
9 Source: interview with the supply manager, Stefan. 
10 Source: interview with the President of Alpha and the logistics manager. 
11 Source: interview with the President of Alpha. 
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his hearing when a loud sound was emitted during coupling disconnection.12 
Alpha’s engineers were always aware that during coupling disconnection, a 
large amount of energy could be released suddenly, causing to hoses fly out 
of the hands of workers, possibly hitting workers’ faces and creating loud 
noise. Factory workers always risked injuring their eyes, eardrums, skin, 
and bones – even risked death – when using pneumatic couplings. However, 
for Alpha these risks were just theoretical, until an accident actually hap-
pened in the customer’s facility.13 According to the construction manager, 
Peter, 

 
“The innovation of e-Safe went on for years until the final production of the 
product began. A safety coupling like e-Safe was always in the back of our 
mind. We had the realization even before the accident occurred, but we didn’t 
do anything as long as it did not create any trouble for us …” 
 
“The accident was the major turning point for us: we realized something 
needed to be done, we had to solve this problem immediately. And we set the 
objective of creating a safety coupling for our customers. After the accident, 
management immediately allocated financial resources for the safety cou-
pling development and set up a team of mechanical engineers. The develop-
ment of e-Safe resulted from a long procedure lasting a long time.”14  
 
Before discussing how and why the management of Alpha Ltd. decided 

to pursue the innovation of the safety coupling, the functionalities of a gen-
eral pneumatic coupling (which had been gradually improved since Erik’s 
innovation in 1955) and of a safety coupling (the significantly improved 
version of the general pneumatic coupling) are briefly discussed. This dis-
cussion will enable readers to understand the difference between these two 
types of couplings as well as the extent to which the new coupling is inno-
vative. This discussion will also allow readers to understand where the nov-
elty resides that made the e-Safe an innovative solution in comparison with 
the general one.  
 
 
 
 

                                                      
12 Source: interview with the President of Alpha. 
13Source: interview with the construction manager, Peter, the sales subsidiary manager, 
Marco, and the logistics manager, Stig. 
14 Source: interview with the construction manager, Peter. 
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5.2.1 Introduction to a general coupling 
 
 
A pneumatic or hydraulic coupling is a device used to connect pipes or 

hoses conveying compressed air or fluid.15 Compressed air or fluid is pro-
duced by a compressor and distributed via a system of pipes or hoses.16 At 
the end of the hose there is a coupling that connects the hose with another 
hose or a piece of hydraulic equipment, for example, a blow gun. A cou-
pling has two parts, one called the male and the other the female part.17 The 
male part of the coupling contains a nipple, which is a small piece of metal 
pipe extending from the main male part of the coupling. The two hoses to be 
connected in fact end in these male and female parts of the coupling. To 
create the connection, the nipple of the male part is hooked inside the fe-
male part.18 When these two parts are connected, they create a channel as 
the valve in the female part opens up. Through this channel, air or fluid can 
pass through the hoses. Similarly, when the hoses are to be disconnected, 
these two parts need to be disconnected from each other. When the hoses 
are disconnected, the valve inside the female part closes, stopping the flow 
of air or fluid.  
 
 

5.2.2 Introduction to the safety coupling, e-Safe 
 
 
e-Safe is a safer version of a quick-connect coupling that was designed 

and developed by Alpha in 2013.19 Like general couplings, e-Safe also has 
two different parts, male and female (see Figure 5.2). Unlike the male part 
of a general coupling, the male part of the e-Safe contains a nipple with 
extra metal slots. These extra slots allow the nipple to remain coupled a 
little longer inside the female part during disconnection than in a general 
coupling. Like the general coupling, once the two parts of the e-Safe are 
connected, the valve in the female part opens, creating a channel that allows 

                                                      
15 Source: interview with the President of Alpha. 
16 Source: Wikipedia. 
17 Source: interview with the logistics manager; Wikipedia, YouTube. 
18 Source: YouTube. 
19 Source: Alpha’s online brochure. 
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the air or fluid to pass through without obstruction.20 The main difference 
between a general quick-connect coupling and e-Safe is in the disconnec-
tion. The main differences between these two types of couplings can be seen 
in Table 5.1.  
 

Table 5.1 Difference between general quick connect coupling 
and e-Safe 

 
 

 
 
 
According to the president of Alpha, 

 “Performance wise, there is no difference between a normal coupling and a 
safety coupling – the big difference is when one disconnects the hoses”.  
 
The “whip function” included in the e-Safe holds the male part a little 

longer inside the female part during disconnection, allowing the air or fluid 
pressure to be released gradually via the slots, preventing abrupt pressure 
release that could cause loud noise or hose kickback.21 With the new tech-
nology incorporated in a general quick-connect coupling, e-Safe is more 
compact, lighter in weight, easy to handle, and easy to hold, making it more 
effective, safe, and sustainable in the long run than general couplings. 

 

                                                      
20 Source: YouTube video. 
21 Source: YouTube video, interview with the logistics manager, Stig; and company visit. 

Characteristics that 
make them different 

General quick-
connect coupling 

e-Safe 
 

Product configuration No slots in the metal 
slots/nipple 

Additional metal slots in the male part 
to hold it in the female part 

Weight Heavier than the e-
Safe 

Very lightweight and compact in form 
compared with the general quick-
connect coupling 

Extra functionality added No whip function, 
which can ensure 
safety 

Whip function added in the e-Safe 
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Figure 5.2 presents three images of e-Safe22: the first one shows the fe-
male part of the e-Safe coupling; the second shows two e-Safe female cou-
plings connected in one Y-adapter; and the third shows how the male and 
the female parts are connected with the hose/pipe. 

 

Figure 5.2: Images of e-Safe 
 

 
 
Source:  Hand sketched by the author from the original photos of e-Safe from   
Alpha’s website 

 

5.3 The Innovation Journey 

5.3.1 Setting the goal in interaction with different actors  
 
 
The goal was set by the management of Alpha in interaction with cus-

tomers, representatives of the sales subsidiary in Switzerland, and the Swiss 
government and testing authority.  

 

                                                      
22  The images have been sketched from the original photos since the company did not allow 
me to use the original photos 
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When the accident occurred, the customer company reported it to Al-
pha’s sales subsidiary in Switzerland. As a gesture of good will, the manag-
er of the sales company, Marco, and some sales engineers immediately vis-
ited the customer’s facility.23 The customer informed them how the accident 
occurred and how they expected to have the situation resolved. Marco and 
his sales engineering team assured the customer that they would take imme-
diate action.  

 
After returning from the facility, Marco made a formal report to the head 

office describing the incident and explaining what the customers expected. 
The customer was one of Alpha’s biggest and one of the biggest multina-
tionals in the world. Naturally, Alpha made this matter a high priority and 
considered creating a solution that was safer to use.24  

 
In reaction to the accident, which occurred in the facilities of one of 

Switzerland’s largest multinationals, the Swiss government decided to ban 
the use of unsafe couplings in all industrial facilities in the country and, 
accordingly, to ban the import of all types of unsafe couplings.25 The deci-
sion came as a shock for Alpha. Although Alpha was aware of the problem, 
it did not realize that it could result in a decision to institute an import ban. 
Furthermore, the Swiss government established new regulations for how to 
use couplings (see the Appendix for the regulations and guidelines on the 
use of couplings set by the Swiss government. It is called the Richtlinien 
SUVA) in factories to prevent accidents. Richtlinien SUVA helped Alpha 
find out what would be acceptable in the Swiss market and what would be 
rejected. On one hand, this decision meant that Alpha was not ready to sup-
ply the Swiss market; on the other hand, the regulation was considered posi-
tively by Alpha as it directed its development of a particular type of cou-
pling. 

 
Under such circumstances, not only Alpha but also its competitors were 

seeking solutions for their existing couplings, to maintain market share. 
Soon enough, a French company came up with a coupling solution and ob-
tained a patent. Alpha realized that it was about to lose a big share of one of 
its biggest markets unless it found a better solution than the one the French 
company offered. 

                                                      
23 Interview with the manager of the sales subsidiary in Switzerland. 
24 Source: interview with the construction manager, Peter, and the supply manager, Stefan. 
25 Source: interview with the sales subsidiary manager; guidelines for using the coupling. 
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As soon as Alpha’s head office was informed of the accident, the manag-
ing committee decided to find a quick solution to the problem before it 
found a long-term solution. As an immediate action, to satisfy the customer 
and the Swiss government, the head office finalized its decision to create a 
safety solution for the coupling. 
 

5.3.2 Idea generation from market information 
 
 
In response to the need for a safety solution for the coupling, manage-

ment immediately decided to survey the Swiss market. The purpose of the 
survey was to gain insight into the market situation and into marketing-
related issues, such as what features or functions customers expected from 
the coupling and how much they were willing to pay for a certain perfor-
mance, certain size, user-friendliness, and so forth. The head office engaged 
its sales subsidiary in the Swiss market to perform the survey. The survey 
team pointed out every detail of the comments provided by the customers 
and sent the results to the head office in Sweden for evaluation.26 

 
Although management had expected to find a quick fix, it ultimately took 

two to three years to solve the problem.27 During this period, Alpha contin-
ued to contact the Swiss authority and testing institutions with the help of its 
sales subsidiary in Switzerland, to convince them of its ideas about the fu-
ture of couplings. Alpha promised that it would resolve the problem soon by 
developing a safety coupling. For the time being, Alpha’s customers got 
permission to keep using the old couplings, according to the safety instruc-
tions provided by the Swiss authority. Until Alpha replaced its old couplings 
with the new safety couplings, its old products could still be used. However, 
Alpha was not allowed to sell any additional old couplings. To ensure that 
Alpha’s Swiss customers were using the old couplings with the extra pre-
cautions, as per the government standards, representatives of Alpha’s sales 
subsidiary visited the customers regularly, checking their facilities and re-
porting to the head office and the testing authority. Alpha asked the testing 
institutions to provide statistics on accidents and continued to maintain con-
tact with it by reporting on conditions in the factories. 

                                                      
26 Source: interview with the construction manager and manager of the sales subsid-
iary. 
27 Source: interview with the construction manager, Peter. 
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At head office, Alpha’s engineers were trying to solve the problem based 
on their own knowledge of the coupling. They did not wait for the survey 
results to arrive, as they recognized that they immediately had to address the 
disconnection part of the coupling. According to the CEO of Alpha AB, 

“We thought it would be easy to fix the disconnection part of the coupling, as 
the coupling was not new to us. We did not have much to do for the other 
components. We told our engineering team to make good use of our time and 
expertise and to create a good solution before our competitors flooded the 
market with theirs. Our engineers were highly skilled and we knew that they 
could easily fix it. We didn’t contact anyone externally, since the knowledge 
we needed to fix the problem was available in house. We immediately started 
to fix the coupling without waiting for the survey results. Modifying the size, 
performance, and price of the coupling was not important at this stage.” 
 

 

5.3.3 Learning from one another to reduce the knowledge gap 
among the engineers 

 
 
On one hand, a market survey was being conducted in Switzerland; on 

the other hand, at the head office of Alpha, engineers were desperately look-
ing for a solution to the current problem.28 Alpha management quickly set 
up an engineering team comprising mechanical engineers, designers, and 
product developers, brought together to design and develop a safety cou-
pling. Before doing so, they needed to identify the source of the problem in 
their quick-connect coupling currently available in the Swiss market. The 
only knowledge the engineers had at that time was that the problem oc-
curred during disconnection, when the air suddenly vented uncontrollably 
from the coupling, making a loud sound and forcing the hoses to fly out of 
workers’ hands. 

 
To solve this problem, the preliminary concern of the designers was to 

understand how disconnection functions in the standard quick-connect cou-
pling so that they could make the right suggestions for improvement. Many 
of those designers were younger-generation designers who lacked 
knowledge of the old coupling, though some had worked in previous pro-
jects to improve Alpha’s general coupling. At the time, Alpha management 

                                                      
28 Source: interview with the construction manager, Peter. 
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did not believe it needed to engage any external consultants for this task 
because they believed that it would not be a problem for them to fix this by 
themselves; besides, management did not want to risk revealing their IP to 
outside parties. 
  
 The engineering team met for a discussion at head office. Together, they 
studied the general coupling for hours, considering its different parts and 
their functions in relation to one another. During the discussions, the team 
specified the mechanical difficulties of disconnection and considered possi-
ble improvements of the coupling, probable production costs, etc. The out-
come of the discussion was knowledge of the existing coupling, which Peter 
described as follows: 

“Two simple ball bearings were used in the previous coupling as locking de-
vices that could both connect and disconnect the male part with and from the 
female part of the coupling. These small ball bearings were attached to two 
metal sleeves located outside the female part of the coupling. To disconnect 
the male and the female parts, workers had to pull the sleeves of the female 
part first, which then released the ball bearings and consequently released the 
male part from the female part. The problem was that these ball bearings 
could easily be released from the female part, in a more uncontrollable way, 
and thus could cause accidents.” 
 
The learning outcome of the discussion was that increased control over 

the latch was needed. The discussion led to the understanding that control 
needed to be incorporated into the latch in such a way that when the sleeves 
were pulled, the ball bearing latches would move slowly, holding the male 
part within the female part for few seconds longer than was the case in the 
old coupling. In this manner, the controlled release of the coupling would 
prevent the kickback that could cause the hoses to fly out of the worker’s 
hands. However, at this stage the team members realized that it would not 
be easy to make the needed changes. This was because to maintain the con-
trolled release of the latch and consequently of the male part, they would 
also have to control the venting of the air pressure from the coupling, the 
former function (i.e., the releasing of the latch) being dependent on the latter 
(i.e., the air venting).  

 
Now the question was how to control the venting of the pressurized air. 

The team recognized that when the sleeves were pulled during disconnec-
tion, there should be a mechanism that would let the pressurized air vent 
slowly from the coupling. In the general coupling, a spring inside the cou-
pling was used to push the sleeves forward. The team also realized that con-
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trol would need to be incorporated into the springs so as to increase the du-
ration of the engagement between the spring and sleeves. In other words, 
when the sleeves were moving slowly forward, they would release some air 
from the coupling through vents located inside the couplings. Accordingly, 
when the male and female parts were finally detached from each other, less 
air pressure and sound would be released. In this way, safety could be as-
sured in the coupling. 

 
After hours of detailed discussion of the internal construction of the cou-

pling, the team learned about the connections among the various parts of the 
coupling. This was a useful discussion, as the team was able to identify the 
components or parts that needed to be changed or adapted relative to one 
another in order to manufacture the new solution. However, they realized 
that this would require a lot of work, as they would have to make careful 
adjustments in a number of places in the coupling, some externally and 
some internally. The final outcome of the analysis was that they would have 
to adapt and adjust the existing components, but that nothing entirely new 
was necessary. Peter described the process as follows: 

“We wanted to control the release of the ball bearings … so that the male part 
does not disconnect from the female part too fast … does not let the air out as 
quickly, but rather in a more controlled way. We wanted to keep the male 
part inside the female part for few more seconds before releasing it complete-
ly, and to do that we needed to add more components to the coupling. By 
adding these extra components, we could ensure that the female part would 
stay connected to the male part a little longer than before, while releasing air 
slowly. However, this would require a lot of work, a lot of adjustments of 
various components. Unfortunately, time was not in our favour. We knew we 
had to return to the market before someone else did.”  

 
 

5.3.4 Designing the safety coupling with no definite knowledge 
of the best combination 

 
Based on the initial discussion of the problem located in the coupling, the 

team of engineers, designers, and developers started brainstorming focusing 
on the kinds of mechanical and engineering solutions that would allow the 
male part to stay a little longer in the female part of the coupling in a con-
trolled way. They agreed that designs should be proposed keeping in mind: 
(1) the safety function demanded by the Swiss government and by custom-



102 

ers; (2) maintaining the airflow performance expected by customers; (3) the 
price of the coupling; and (4) user-friendliness in terms of weight, as re-
quested by customers. All these expectations, identified by the survey con-
ducted by the sales subsidiary, were conveyed to head office. At the same 
time, Alpha wanted the coupling to be commercially successful, so the de-
signs should ensure that the production cost was low.29 

 
Based on the discussions, the team was then divided into groups of de-

signers and mechanical engineers, each group producing its own designs. 
Five-sixth-scale versions of complete safety coupling designs with different 
configurations and suggestions were proposed to the engineering team in the 
next meeting. The designs differed, for example, in the use of wires or rub-
ber components in the sleeves. Some of the designs proposed changing the 
sleeves that released the ball bearings, some proposed using metal clips with 
the ball bearings to hold the male part within the female part, some pro-
posed using a double instead of a single set of ball bearings, and some pro-
posed using a different type of latch instead of the ball-shaped one. The 
groups were not sure which design would produce the best outcome, incor-
porating all the properties expected in the coupling. There was a need to 
evaluate all the designs and select the best one. According to the construc-
tion manager, Peter,  

“It was not what we expected. We thought it would be easy but it was not. 
We decided to come up with different ideas to solve the problem within our 
limits. Our engineers suggested different configurations, all of which were 
good. Some said we could use wire instead of rubber rings inside the cou-
plings, which would push the sleeves smoothly, some said we could use an-
other set of locking ball bearings beside the existing ball bearings, which 
would increase the control. But we had to be rational … we could not expect 
to make a major change for a simple fix in a simple function.”  
 
 
The different configurations of parts entailed changes in the exterior of 

the coupling. Initially, the engineering team did not intend to change the 
exterior, as this would increase the development cost and could also make 
the coupling heavier, affecting customer use. All the proposed designs had 
larger external dimensions than did the existing one. The size increased 
because the proposed designs required the redesign of various components 
inside the coupling.30 Some of these redesigned components would require 

                                                      
29 Source: interview with the construction manager, Peter. 
30 Source: interview with the construction manager, Peter. 
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more internal space, changing the shape of the exterior and increasing the 
weight of the coupling. This was not intended by the engineering team, but 
circumstances meant that they could not do anything to reduce the size of 
the exterior. With so many proposed configurations, the engineering team 
faced a dilemma in making the right choice. Peter said:  

“At one point we realized that our belief that we could easily fix it was unre-
alistic. It had nothing to do with our engineers, all of whom were highly 
skilled, but it was the coupling that demanded the change. So we had to ac-
cept a significant change or we could not achieve what we were aiming for.” 

 
 
The team had no time to test different ideas, as that would have required 

additional financial resources. Furthermore, there was passive pressure from 
the Swiss government and from a French competitor that was already in the 
market with its safety version of the coupling.31 So Alpha decided to pick 
the alternative design that, according to their criteria, would offer the best 
possible solution. 

 
 

5.3.5 Facing dilemmas when selecting the optimal design from 
the alternatives  

  
 
The team met again to discuss the selection of the best configuration. 

Picking the best design was not easy. All Alpha’s designers were highly 
skilled and they had all proposed good ideas. A team was therefore created, 
composed of mechanical engineers and product developers, to evaluate the 
designs. The engineers checked various properties of the alternatives, for 
example:32 whether the design was achievable in terms of performance, cost 
effectiveness, and user-friendliness (i.e., weight and size); whether it was 
too complicated for Alpha’s own workforce to develop; and whether it in-
terfered with competitors’ patents. The most important concern was to en-
sure that the proposed coupling was user friendly and safe to use. 

 

                                                      
31 Source: interview with the manager of the sales subsidiary, Marco. 
32 Source: interview with the construction manager, Peter. 
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The team analysed the relationships between and performance of all the 
components added to the couplings, to ensure that safety could be guaran-
teed. They analysed the designs based on the positive and negative aspects 
of each one, assigning a score for each aspect of each design and finally 
calculating an overall ranking. They also considered the cost of realizing 
every design and how much the resulting products would cost the custom-
ers.33 They had to consider safety, performance, and production cost, all in 
one package. 

 
None of the designs met all the criteria set for the safety coupling due to 

unavoidable conflicting configurations. For example, if they chose to add 
additional ball bearings inside the coupling to improve safety, they would 
have to forgo the expectation of a lighter-weight, smaller coupling. They 
would also have to forgo the expectation of maintaining high airflow 
through the hose, since maintaining the exterior size while adding interior 
components and minimizing the weight would entail reducing the interior 
dimensions. They would have to forgo the expectation of lower costs and a 
lower selling price, as the exterior would be bigger than the existing one. If 
they were to maintain the existing exterior dimensions while ensuring high-
er safety, they would have to make the interior dimensions much smaller 
than those of the existing coupling, forgoing the expectation of maintaining 
high airflow (see Table 5.2). Management faced the dilemma of choosing 
safety over higher performance and cost and weight, or safety and better 
airflow performance over cost of production and weight.  

 
Instead of considering all the criteria, management approved the design 

that it believed would satisfy all the parties involved, i.e., the customers, the 
Swiss government, and Alpha. The first consideration was the expectations 
of the Swiss government, as the safety coupling had to be approved by the 
government to enter the Swiss market. The second management considera-
tion was what the customers wanted in terms of user-friendliness and per-
formance, while the third consideration was cost effectiveness. 

 
Alpha’s options in developing the safety coupling are illustrated in Table 

5.2. The first image shows the existing coupling; the second and the third 
images show the two options, one of which had to be picked for production. 
This table shows that the existing general coupling was considered a stand-
ard coupling but had safety issues. Since the aim of Alpha was primarily to 

                                                      
33 Source: interview with the construction manager, Peter. 
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improve the safety but also to achieve higher performance, the engineers 
chose option 1 as a better option than option 2. According to Peter, 

“We tried to integrate as many functions [i.e., features expected by Alpha, the 
customers, and the Swiss government] as possible in one design, but it was 
impossible to incorporate all the functions in one design because adding one 
function would cause difficulties with the others. When we decided to main-
tain the exterior size, it was difficult for us to integrate the safety functions 
inside the coupling unless we reduced the interior dimensions compared with 
the existing ones. And when we wanted to ensure higher safety, we could not 
maintain the same exterior [size]. We had to consider the customer’s expecta-
tions as well as the ban imposed by the Swiss government. We had in mind 
that we had to ensure safety at any cost at that time to maintain our share of 
the Swiss market. Naturally, we focused on developing that aspect while ig-
noring others, for example, cost, user-friendliness, and weight. So ultimately 
we selected the design with the bigger exterior, while maintaining the exist-
ing interior [dimensions].”34 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

                                                      
34 Source: interview with the construction manager, Peter. 
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Table 5.2: Options for designing the safety coupling 
 

Source: Author’s own, created from interview data 
 
 
 

5.3.6 Final readjustment: safety at the cost of reduced 
performance  

 
 
When the design was finally selected, the next step was to develop the 

prototype to show it to management for approval. Alpha had all the materi-
als in house, so there was no need to contact any of its suppliers for materi-
als in this phase. Basically, the original general quick-connect coupling was 
composed of rubber rings, a metal spring, a valve, a male part, a female 

Image 1 

 

 

Existing standard coupling  

green circle = interior 

blue square= exterior 

Image 2 

 

 

Option 1:  Slightly smaller 

interior and slightly larger 

exterior: 

green circle = interior 

blue square= exterior 

Image 3 

 

 

 

Option 2:  Larger interior and 

larger exterior: 

green circle = interior 

blue square= exterior 

Safety Low Safety Higher Safety Higher 
Air flow 
Performance 

Standard Air flow 
Performance 

Lower  Air flow Per-
formance 

Higher 

Cost Standard Cost Higher Cost Even 
higher 

User-
friendliness:  

Standard  User-
friendliness:  

Lower User-
friendliness:  

Even lower 

• Size Standard • Size Bigger • Size Even 
bigger 

• Weight Standard • Weight Higher  • Weight Even 
higher 
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part, ball bearing latches, and metal sleeves.35 To manufacture the general 
coupling, Alpha used to purchase two types of rubber rings from SKF, Swe-
den, one type of rubber ring from a Taiwanese supplier, and the metal 
spring from a Chinese supplier.36 The rest of the components, such as the 
metal body parts, were manufactured by Alpha in house from metal pur-
chased from raw material suppliers in Sweden. When there was a need to 
develop the prototype, Alpha’s production team used the same raw materi-
als as used in developing the general couplings, without contacting any sup-
pliers. 

 
The new design that Alpha’s designers created did not require any entire-

ly new components, just modified components of different sizes and shapes 
that were easy to create in the factory. The main differences between the 
general quick-connect coupling and the new safety design were in the di-
mensions of the metal body parts and an extra pair of ball bearing locking 
latches in addition to the existing ones. The extra pair of latches was not 
difficult for the production team to develop, as it was similar in configura-
tion to the other pair of locking latches inside the general coupling. Alpha 
developed this new safety coupling internally using its production team in 
the main factory in Sweden. No new machinery or equipment was neces-
sary. 

 
Metals were cut into small pieces, moulded into certain shapes, machined 

to produce the voids inside the couplings, and heat treated at extreme high 
and low temperatures for hardening, strengthening, and tempering; springs 
had to be bent to support the function of the sleeves, and so on; and later all 
the parts had to be assembled to produce the new safety coupling proto-
type.37 The same procedures had been used in developing the general cou-
pling. Based on the design, Alpha made extra pairs of locking latches to be 
used to lock the male part to the female part. With the additional locks at-
tached to the female part, the exterior of the coupling became slightly larger 
and wider than it was before (see option 1 in Table 5.2), while the interior 
became smaller (to minimize the external dimensions, the engineers had to 
reduce the valve size). To adjust the valve size, the diameters of the male 

                                                      
35 Source: brochure provided by Alpha and interview with Peter. 
36 Source: interview with the construction manager, Peter. 
37 Source: interview with the construction manager, Peter; factory visit with demon-
stration. 
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and female parts had to be adjusted as well.38 “Safety assurance came at the 
cost of reduced performance”, as Peter put it. 

 
Time was running out, and Alpha had to recover its market share by giv-

ing customers what they wanted. There was no time for them to test other 
alternatives. The solution was feasible in the eyes of the engineers, as they 
had at least fulfilled the main objective. They had ensured safety, fixing the 
disconnection problem by eliminating the risk of hose kickback and reduc-
ing the sound emitted. At that time, they believed that the slightly worsened 
airflow performance was not significant. Peter stated:  

“We lost in two ways: it became bigger externally and narrower internally, 
though it ensured safety, which we were after, and we could sustain our mar-
ket [share] … but it [i.e., the reduced airflow] was not that significant, in our 
opinion. We chose the option that in our opinion was the best in terms of 
safety, performance, cost effectiveness, and user-friendliness. To ensure the 
functionality that we wanted, we had to forgo the space inside the coupling. 
We had to shrink it to have space for extra latches … the new safety coupling 
could have been even bigger, wider, and heavier if we had not reduced the 
valves inside the coupling. We had to compromise. We had to sacrifice a lit-
tle bit of flow performance to get everything into a reasonably sized coupling 
… And because we used greater number of components, the new coupling al-
so became more expensive than the previous one. In this respect [i.e., cost] 
the safety coupling was worse than the one we had before, and one could call 
this an obstacle, but we achieved what we had aimed for – we could ensure 
safety in the coupling.” 
 
Once the prototype had been developed, it was time to test it and present 

it to management for approval and ongoing production. Alpha had used 
computer modelling and other techniques to test the new coupling. During 
testing, the coupling was connected to pneumatic hoses containing high-
pressure air. The prototype was tested as satisfactory because it fulfilled the 
expectations set by management. The project was approved by manage-
ment, which provided the necessary funding to finish the product develop-
ment.39  

 
For the new safety coupling development, the purchasing department 

contacted one of its strategic suppliers,40 and with its help, Alpha started 
manufacturing the new locking latch it had developed in house. Alpha had 

                                                      
38 Source: interview with the construction manager, Peter. 
39 Source: interview with the construction manager, Peter. 
40 Source: interview with the supply manager, Stefan. 
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worked with this strategic supplier, a Swedish company for nearly 30 years. 
It was Alpha’s second most important supplier, with a presence in European 
markets. A few years previously, it had become a strategic ally of Alpha. 
Their agreement was that, by making high-quality products, together they 
would try to block their competitors from acquiring market share. Alpha 
buys components and almost-finished products from this supplier.41 

 
Alpha’s management asked the supplier to develop the additional locking 

latch for the new safety coupling. This commission did not require the sup-
plier to make any adjustments to their production machinery. Alpha sent the 
supplier the specifications of the new latch and asked the supplier to devel-
op the latch accordingly. There was no necessity for the partners to discuss 
other details, as the design had already been approved by the team. Alpha 
also continued to purchase the small unchanged parts of the couplings from 
its usual second-tier suppliers. Some of the parts, for example, the exterior 
of the coupling, were manufactured in the factory by the Alpha production 
team using raw materials purchased from other suppliers. All the parts were 
finally assembled in the main facility. 

 
 

5.4.7 Assessing the success or failure of the outcomes of all 
activities 

 
After the development of the prototype, the first batch of safety couplings 

was manufactured in the local factory, sent to Switzerland, and distributed 
to the end users. Technicians from the Swiss sales subsidiary were sent to 
the customers’ facilities to help the customers install the couplings in their 
factories. 

 
After some months, the sales representatives noticed that sales of the new 

safety coupling were not increasing.42 Head office asked its sales representa-
tives to visit the facilities again to find out what had gone wrong. Magnus 
said,  

“There was a lot of hard selling work done, but the results were not satisfac-
tory”. 

                                                      
41 Source: interview with the supply manager, Stefan. 
42 Source: interview with the sales subsidiary manager, Marco. 
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The sales representatives learned that the customers were satisfied with 
the new couplings, as there was no more noise and hose kickback was elim-
inated during disconnection. At the same time, they were unhappy with the 
reduced air pressure in the hoses, which affected the efficiency of their 
equipment. According to the construction manager, Peter, this was not sur-
prising news, as they had expected that something like this might happen. 
When developing the safety coupling, the engineering team knew that the 
air pressure had been reduced from that of the previous coupling. However, 
the sales manager Magnus had another understanding of this situation. He 
believed that the problems arose because the sales force and distributors 
were unprepared to convince the customers to use the new safety couplings. 
They lacked sufficient knowledge of the safety couplings to show the end 
users their advantages and how to increase efficiency when using them. On 
the other hand, Marco, the manager of the sales subsidiary in Switzerland, 
argued that inadequate safety coupling sales were not due to poor communi-
cation between sales representatives and customers, but rather because the 
customers did not want to stop using their old couplings. According to 
Marco, 

“The end users were reluctant to learn new things … they preferred to keep 
their old habits, so they kept ordering the same old couplings. They did not 
want to use the new ones. Even though we sent our sales force from our sales 
office to demonstrate how to use them, the sales were unsatisfactory.” 
 
 
On the other hand, Peter realized that though the new coupling was very 

safe to use, it was heavier, bigger, more awkward to use, and had poorer 
performance: 

“Our team of engineers is very competent and we tried our best to produce 
the best solution given the time pressure. We were told we would lose a big 
market if we didn’t create a fine solution soon. We worked hard and came up 
with a solution that met our requirements as well as the needs of our custom-
ers and the Swiss government. One thing was in our mind when we were de-
signing and developing those first safety couplings, and that was ensuring 
safety for the users along with providing the highest quality. But it was diffi-
cult to do it in practice. We provided the safety, but our customers experi-
enced some negative aspects of the coupling. In particular, it was heavier 
than the one that they were used to.”  
 
Then again, it was a problem not just for the end users but also for Alpha, 

as it was costly to develop the safety coupling because of the number of 
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components needed.43 At that stage, Alpha’s engineers realized that they 
needed to devise a solution that was more efficient in every possible way, 
and this time without any making compromises in the properties of the cou-
pling. They decided to develop a safety coupling with an efficient discon-
nection function integrated into it, while maintaining higher performance 
without increasing the original size of their previous general coupling. Ac-
cording to Peter, 

“At that time we felt that something was missing … although we initially 
thought that the reduced airflow was not significant, we soon realized that it 
was important to maintain [the airflow] through the coupling. Although the 
design had been approved and we were able to start manufacturing the safety 
coupling and customers had started to use it, yet our team was not entirely 
satisfied, as the coupling reduced the airflows between the connected hoses.” 

 
 

5.5 Restarting the innovation process for the safety 
coupling – “e-Safe” 

 
 
The outcome of the innovation process was clearly not successful in the 

market, i.e., customers did not accept the safety coupling as a good solution. 
Alpha’s engineering team undertook another phase of innovation activities 
to find the problem in the safety coupling they had just developed, so that 
they could successfully replace it with something new and better. However, 
despite anticipating that they could easily address the problem in the previ-
ously developed safety coupling, the new innovation process was far more 
difficult than the first one for various reasons. The next section discusses 
how the new innovation process unfolded. 

 
 
 

                                                      
43 Source: interview with the construction manager, Peter. 
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5.5.1 Problem identification and redesigning the new safety 
coupling  

 
 
Management decided to devise a sustainable solution this time, and to do 

that Alpha hired some new engineers. According to Marcus,  

“We needed new people with fresh eyes who could see what we could not see 
before. We gave them those two designs and asked them to find out what had 
gone wrong and how it could be fixed”. 

 
A new engineering team was formed, combining older-generation and 

newer-generation engineers. Together they looked at both of the couplings, 
Alpha’s original general coupling and the safety coupling developed after 
the accident. The older general coupling was smaller, lighter, and performed 
better than the one later developed as the safety coupling. The safety cou-
pling was safer to use but heavier, bigger, and performed poorly in terms of 
airflow compared with the previous one. According to Peter, “We wanted to 
have the size that we had before but with the safety function incorporated 
within it. So we asked ourselves, could we do something in a better way?” 

 
The team noted that the safety coupling incorporated two additional 

components that took extra space on both sides of the coupling, making it 
wider than the previous one.44 Peter stated: 

“We realized that if we wanted to reduce the width of the coupling, we would 
have to reduce the number of components inside it, and that would enable us 
to reduce the weight of the coupling as well. Moreover, we would not need to 
compromise the internal diameter of the coupling, so we would be able to 
maintain high performance”. 
 
The aim of the innovation project was therefore to reduce the number of 

components by replacing the two additional latches with a single one that 
could perform both operations. Through developing this single latch, they 
would be able to keep the internal diameter of the coupling as wide as in the 
previous coupling, which would ensure higher airflow through the passage 
and make the coupling lighter in weight and easier to handle. However, 
Alpha’s engineers did not know how to develop that single part to replace 
the two new components, and customers could not explain how they thought 

                                                      
44 Source: interview with the construction manager, Peter. 
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the heaviness or complexity of the product could be resolved.45 Marcus 
stated: “We sent our engineers to the library and told them to come up with 
a design that would be unique”. 
 
 

5.5.2 In search of the right technology, a patent blocked the 
way 

 
 
Based on the problem definition and months of study, Alpha’s engineers 

came up with a rough design of a new safety coupling. They realized that 
they would need a special type of safety technology that would enable them 
to combine two major functions in one coupling. They also made a rough 
design of the possible safety function that could meet all the criteria for the 
new coupling. They knew that they needed metal injection moulding (MIM) 
technology to develop the safety latch, but they had no idea how to go about 
obtaining that technology. The design was finalized but the engineers could 
not develop the safety latch in house due to their lack of skills in this partic-
ular area. At this time, they came to know of an inventor named Björn46 
who had developed a technology like the one needed. They spent some time 
studying how Björn’s technology worked and realized that it could be of 
use.47 Björn’s safety technology included a small axially displaceable slide 
placed in the female part. This slide moves smoothly as it is pushed by the 
sleeves located in the female part, enabling gentle pressure relief at discon-
nection. As such, it would prevent loud noise from being emitted during 
disconnection and allow smooth separation of the male and female parts. 
The engineers also understood that this displaceable slide was so small that 
it could easily fit into the original exterior of the coupling without distorting 
the interior. This was both good and bad news for Alpha. According to the 
CEO, 

                                                      
45 Source: interview with the construction manager, Peter. 
46 Björn was a mechanical engineer with working experience in Volvo. In 1999, 
after inventing a safety technology, he established a small company with two em-
ployees in Gothenburg to serve industrial manufacturers. He was the owner, inven-
tor, and technician. Another mechanical engineer was helping him with his work in 
the factory. They were manufacturing another type of coupling incorporating this 
safety technology (source: Interview with Magnus and Peter). 
47 Source: interview with Marcus and Peter. 
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“Björn’s patent blocked our way in inventing the safety technology … but 
now we knew where we could find the technology that would fit our coupling 
… So we decided to approach him … we proposed that Björn should sell the 
patent, but he was not interested in selling it to us. Björn was using this tech-
nology in another kind of product development in his own company.” 

 
 

5.5.3 Process inertia resulting from technology inaccessibility 
 
 
When Björn refused the offer, Alpha looked for similar technology else-

where. Similar technology was available in other countries, but nothing they 
found exactly fit Alpha’s needs. At this point, the engineering team was 
frustrated as they could not move forward with their idea for the new de-
sign. The engineers felt that they could not really get to the next level of 
production. According to Peter, 

“It was, somehow, a bit of a vacuum without the right technology. We still 
had the best product in the market but we were not happy. We were growing 
year by year, so we were somehow on the right path but did not really take 
off as we wanted to.”   
 
In these circumstances, Alpha exchanged views with its strategic suppli-

ers and asked them whether they could develop a similar technology and, if 
necessary, said that they would redesign the coupling. However, its suppli-
ers lacked the needed MIM technology so they could not help. This time 
Alpha did not want to give up its desire to incorporate both safety and per-
formance in a coupling with the best technology available in the market. 
Instead of searching for the technology elsewhere, Alpha decided to wait in 
hope that Björn might eventually sell his patent. According to the CEO, 

“He had a small company of two … in our opinion he was not profiting much 
from his own business because he had only one customer. It was difficult for 
him to continue business considering the costs of production. Moreover, he 
lacked financing … we knew that ultimately some years later he would have 
to sell his patent … So instead of approaching him again we kept an eye on 
this company. We decided to keep waiting for Björn, hoping that he would 
change his mind … we knew he had the right kind [of technology] that would 
fit our coupling.” 
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At this time, instead of focusing on developing the new safety coupling, 
Alpha decided to concentrate on maintaining its existing market share by 
educating its sales force and distributors about the one just developed. Al-
pha also decided to gradually fine tune the existing safety coupling, to better 
satisfy the customers. The sales manager stated:  

“The customers were using the old coupling and some of them were using the 
safety coupling we developed later, and the sales were good enough, alt-
hough we knew we could not give our customers what they wanted”. 
 
At the head office, the engineering team was making some incremental 

improvements in the existing coupling, with a focus on increasing its user-
friendliness. To make the coupling more convenient and less expensive, 
they tried using different materials. For example, they used different types 
of steels to cut production costs, tried machining the components, improved 
the assembly line to facilitate the assembly process, and changed the order 
of the component assembly steps. Peter said, 

“Maybe we can install this part before that part … more to cut seconds from 
the production time … and make the process more efficient in terms of 
productivity. However, because of some of the materials used, some of the 
features changed, perhaps the appearance changed, but there was nothing 
more than this – we could not go far with the safety coupling.”  
 
 

5.5.4 Breaking the inertia: access to the key resource  
 
 
In 2010, Björn offered to sell his technology to Alpha, as he could no longer 
handle marketing it himself.48 According to Peter, 

 

“It was a lucky shot that Björn came to us. He could have approached some-
one else but he did not … Björn had the idea of taking his invention to the 
next level by developing a safety coupling, but he lacked financing for the 
project. So he was also looking for a partner … He knew that we were the 
best in the market, so he approached us.”  
 
 

                                                      
48 Source: interview with Marcus, Stig, and Peter. 
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“When Björn approached, Alpha seized the opportunity without a second 
thought. This transaction began a productive collaborative relationship be-
tween the two partners that ultimately created the foundation for developing 
the innovative e-Safe coupling.” 
 
 

5.5.5 Exchanging views and adapting resource configurations 
 

 
According to the agreement, Björn initially took part in the technology 

transfer process. As part of the agreement, Alpha’s engineering team 
learned about the various safety functions from Björn. Although Alpha’s 
mechanical engineers had knowledge of pneumatic hose and pipe technolo-
gies, Björn’s safety technology was new to them. 

 
Björn met Alpha’s engineering team in Skövde for roughly 10 days over 

six months to discuss how the hose coupling technology functioned.49 He 
was aware of the safety issues and had therefore developed ideas about ad-
dressing accidents by integrating his technical solution, which had nothing 
to do with the design already devised by Alpha’s engineers. He showed the 
engineers his safety technology using a 3D animation.50 He illustrated how 
he thought integrating the safety technology into the existing coupling could 
ensure both safety and enhanced performance. Björn acted as both a con-
sultant and a member of the engineering team. His willingness to help Al-
pha and his active participation in integrating the technology into the design 
created a positive feeling among Alpha’s engineers. 

 
After Björn’s first presentation, the engineers feared that there might be a 

need to fine tune the safety technology before incorporating it into the cou-
pling, because Björn’s safety function was not a perfect fit.51 Björn’s safety 
technology had several components that could not be integrated into the 
design because doing so would cause the coupling to remain as large and 
heavy as it was before.52 Even so, Björn’s technology could make a less 
noisy and more easily removable coupling, which was attractive for Alpha. 
So they came to an understanding that Björn’s technology needed to be 

                                                      
49 Source: interview with the logistics manager and the construction manager. 
50 Source: interview with the construction manager. 
51 Source: interview with the construction manager. 
52 Source: interview with the construction manager. 
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adapted to be incorporated into the safety coupling53. To enable that, Björn 
needed to learn how Alpha’s coupling worked so that he could adapt the 
safety latches as needed. This learning took considerable time. This mutual 
learning enhanced the engineers’ ability to discern in detail various small 
relationships among the parts of the coupling and was beneficial for both 
parties. 
 

As a first step, Björn integrated the functions of the four latches into one 
pair of latches, reducing the space the latches occupied in the coupling. Alt-
hough the designers were very confident in their design, they realized that 
changes in the safety technology would entail modifying certain parts. They 
adjusted the valves to enable the highest efficiency along with the newly 
developed latches. They also changed the sleeves to enhance the function 
related to the smooth movement of latches. Major changes were made in the 
body parts: for example, the latches used to be installed in holes, but now 
were installed in grooves. Due to these adjustments, several versions of e-
Safe were suggested by Björn. 

 
Ultimately, it took around six months to develop the design in interaction 

with the inventor. The first prototype was developed using plastic materials 
and then was tested in the head office. This prototype was polished by hand 
and was therefore slightly rough. When the test produced positive results, 
the project was funded by management for production. 
 
 

5.5.6 Differences in opinions and expectations from the 
project: compromise at different levels 

 
 
Although Björn had helped Alpha greatly, at some times the engineers 

felt that he was not ready to let go of his invention, complicating the rela-
tionship between the engineers and Björn. According to the CEO,  

 

                                                      
53 Two of the latches would hold the male parts during air venting and two would 
couple the male and female parts. By integrating four latches in the coupling, the 
result would be similar to the previous one in which the exterior was bigger. Thus, 
Björn’s technology would not serve one of the purposes that Alpha was trying to 
fulfil.  
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“Several times we felt that Björn had difficulties letting go of his baby – he 
wanted to control how our engineers were trying to implement his technolo-
gy”.  

 
Furthermore, Björn always had multiple ideas that, according to the pur-

chasing manager, were time consuming to work through. According to Stef-
an, 

“Björn always had his own ideas and wanted to plan things in his own way, 
which sometimes took time … he gave us knowledge but he had to stop 
somewhere. It was a problem because he was not present at all kinds of meet-
ings. Sometimes we had meetings with the customer companies that had their 
own demands. We wanted to integrate these. He had his opinions of what 
could and could not be done. He didn’t know where to stop.”54 
 
Furthermore, it was not always possible to integrate all his ideas into the 

safety coupling. According to Peter, 

“Not all the ideas were worth integrating or testing. From our knowledge and 
experience, we realized that only some of the ideas could be applied in de-
veloping the prototype, for example, shaping the latches slightly differently 
from the earlier design or making several slots in the female part to better 
couple the latch or using certain metals, etc., to make the latch stronger and 
more durable. It was not that those ideas couldn’t be integrated. In fact, we 
tried, ran tests, some tests failed and created complications in other functions, 
and not all the ideas were compatible. We learned from these tests to focus 
… We knew that those ideas were good and could be used to develop the e-
Safe for different systems, but initially we needed to make at least one cou-
pling. Management also did not want to broaden the project scope too much 
at this stage, as there were some other limitations.” 

 
Management was very strict about not broadening the project scope at 

this stage, since: (1) e-Safe was a technology that could be used in 20 dif-
ferent systems, and it was impossible to address all of them simultaneously; 
(2) addressing so many systems would not only require time but would also 
depend on other component sources and other technologies, which were 

                                                      
54 There were some incidents when Alpha’s engineers felt that Björn trying to dom-
inate the process by giving his opinions and not really considering what they want-
ed to say. However, over time, the inventor came to accept the way Alpha wanted 
to design the coupling, since Alpha’s engineering team knew what the customers 
wanted from safety couplings and where they needed to integrate the technology, 
whereas the inventor had no idea of that. So Björn cooperated with Alpha, resulting 
in success for both him and Alpha. 



119 

unfeasible to consider at that time; and (3) Alpha needed a quick return on 
investment to support further activities. 

 
Management allocated significant financial resources to this project, 

hired a computer engineer to support the lab work involved in material test-
ing, and engaged additional production engineers. To rebuild its production 
ability, Alpha set up new computer-aided machinery. Although this meant 
additional costs for Alpha, management decided to implement these changes 
because the e-Safe project had considerable potential. According to the 
CEO, certain internal structural changes and financial challenges were nec-
essary: “Although additional costs were incurred, it was ultimately worth 
investing so much time and money in this”. 

 
Before his cooperation with Alpha ended, Björn suggested developing 

the latches using metal injection moulding (MIM) technology, which would 
enable the development of highly durable latches. Björn used to order latch-
es from a specific supplier in Sweden who used MIM technology. Alpha 
acted on his recommendation and tried to work with this supplier. However, 
according to Alpha’s purchasing manager, Stefan, the usual system that 
Alpha used to evaluate the quality of suppliers’ products, services, and gen-
eral ability did not indicate satisfactory performance. Stefan said, 

“We evaluated the management, the structure of the company, the processes, 
equipment, quality, prices, costs, logistics, etc. We conducted the analysis, 
checked the financial conditions, experience, and turnover of the supplier. As 
a first step, we also told them to develop the prototype of the latches. The 
supplier ranked very low in our grading, so we looked for another supplier.” 
 
 

5.5.6 Final production of the e-Safe: matching expectations 
with reality 

5.5.6.1 Latch development: collaborating with and learning from the 
Chinese supplier  

 
 
Via its Chinese sales subsidiary, Alpha heard of a Chinese supplier that is 

highly experienced in MIM technology. This supplier has a very good repu-
tation in Europe and the USA as a developer of various types of locking 
latches. According to Peter, 
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“They have made similar parts for other applications, for automobiles, for 
mobile technologies, and switches for electronics. They are making four dif-
ferent versions of locking latches for other customers, so they could easily 
design [something for us. However, none of those was close to what we 
wanted them to make.”  
 
As a first step, Alpha sent the prototype locking latch to the supplier in 

China and asked its opinion. Alpha explained the future potential of the 
product and asked whether the supplier could develop the component that 
Alpha wanted. Alpha’s managers and engineers wanted to see the supplier’s 
response and gauge its interest in the project before broaching the matter of 
collaboration. The supplier showed considerable interest in the project. 

 
Following the initial response, Alpha’s project manager and purchasing 

manager went to China to meet with their Chinese counterparts. They dis-
cussed various aspects of e-Safe development, including delivery, costs, 
various commercial considerations, what was expected of the supplier, and 
what the supplier expected of Alpha in return. Alpha wanted to ensure that 
the supplier understood their expectations from the outset so that confusion 
did not arise later on. They drew up a contract as soon as they came to an 
agreement and planned how to carry out the task together. Part of the con-
tract was that the supplier would share its knowledge and expertise with 
Alpha’s engineers, so that they could help the supplier apply their 
knowledge to develop the right kind of locking latch for e-Safe. Some 
members of the engineering team were present in the factory, where they 
had long discussions of how to proceed with the development process, what 
their roles would be in this process, and so on. This was a great opportunity 
for the engineers to learn about MIM technology55 from the Chinese suppli-
er. Learning was central to this relationship as well. According to Peter,  

                                                      
55 MIM technology: As a first step, metal powders are mixed with plastic powder 
(called binder) and the blend is heated at high temperature, creating a moulding mix 
called the feedstock. The feedstock is treated as a homogeneous mix of binder com-
ponents and metal powders (www.parmaco.com). This metal–plastic moulding mix 
is put into a metal injector, which injects it at high temperature and pressure into a 
mould in the shape of the latch. Because of the space occupied by the plastic pow-
der, the dimensions of the mould are larger than those of the final product. Later, 
the rough part from the mould undergoes sintering during which the component 
shrinks to its final dimensions. Sintering is a process during which, at high tempera-
ture, the plastic binder powder evaporates and the metal powder, which was un-
compacted in the feedstock preparation stage, densifies and is transformed into a 
solid metal part. To finish the injection-moulded latches, the rough latches have to 
be tempered, hipped, surface treated, and finally polished.  
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“We acquired technical and material data from our supplier, and we shared 
our knowledge of how the coupling could make use of the latches. However, 
we didn’t show them the original design of the coupling, because we were a 
little unsure about the supplier since IP is involved in the business. Sophisti-
cated technology is used in this coupling, and we could not possibly risk los-
ing it.” 

 
They provided technical descriptions of the latch to the supplier, for ex-

ample, the dimensions of the latch and the needed hardness of the materials, 
so that the supplier could start developing the latch. Based on the drawings 
and technical description, the supplier’s engineers explained possible mate-
rial blends appropriate for the latch. Since Alpha’s engineers had no 
knowledge of the process or of the blending of materials, they relied on the 
supplier’s team56. 

 
When the latch had been developed, Alpha’s engineers measured the di-

mensions to see whether the precision met the specifications. They also 
checked the consistency of production, the pieces produced per hour to 
measure capacity, the interior and exterior dimensions, etc. These were 
some of the standard quality evaluation procedures. 

 
 

5.5.6.2 Complications in the latch development: revealing the patented 
design for greater benefits 
 

 
Latch development did not succeed at first; in fact, several attempts were 

needed before success was achieved. Trial versions were made and sent to 
the head office; when the engineers tested these latches, they repeatedly 
failed under high air pressure. Because the latches kept cracking, the suppli-
er asked to see the whole design of the coupling so that they could under-
stand what had gone wrong. However, Alpha was reluctant to show them 
the whole design. 

 
After 20 trial versions had been sent to Alpha in the Sweden, the engi-

neers realized that the process was not very cost effective. Moreover, it was 
time consuming to test the latches, send them back and forth with the cracks 

                                                      
56 Source: interview with the construction manager, Peter, and the purchasing man-
ager, Stefan. 
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and measurements, communicate by email and telephone, and so on. After 
repeated test failure, the engineers felt that they had to show the supplier the 
complete e-Safe design so that they could understand the whole coupling 
and make the right kind of locking latch to fit it. Alpha had initially feared 
losing its patented IP if they showed the whole design to the supplier. But 
with time running out, this worry abated; the priority was now to bring a 
solution to the Swiss market as quickly as possible. According to Peter,  

“There was an information gap between us and the supplier. We realized that 
there was no longer any time to waste. We were running out of time, compet-
itors were also active, and we had to think about the safety coupling. Alt-
hough some of us were sceptical about revealing the whole design for fear of 
losing IP, we could not produce the safety coupling without showing them 
the design … It was the right thing to do at that time.” 

 
Alpha redesigned the latch and developed the final prototype according 

to the final design of the safety coupling. Alpha also needed to adjust the 
assembly line, CNV (Copy Number Variation) programming, raw materials, 
surface treatment, etc., to improve the quality of the safety coupling. Ac-
cording to Peter, although the adjustments took some time and required 
additional work, they were worth the effort. It took several months of dis-
cussion and trial and error to find the right design of the latch. The first cou-
pling incorporating the new latch was tested six months into the contract 
with the Chinese supplier. 

 
The process had taken longer than expected. At this point, Alpha had to 

put some pressure on the supplier because it wanted to market the e-Safe as 
soon as possible. According to Stefan, 

“When we started production, the supplier raised several ideas, which were 
all integrated into the product for testing. One of the ideas … made us rede-
sign the safety coupling with some adjustments. There was a slight change 
from the original design made with Björn, since we had to redesign the latch. 
As you know, the latches were breaking down every time we tested them in 
the workshop. This was because of a minor defect in the design that could 
have a huge impact on the coupling. Redesigning the coupling caused us to 
delay production and increased the cost somewhat, but not significantly. Be-
sides, we got the safety coupling that we had desired. Moreover, what the 
supplier contributed was much more valuable to us than our own ideas. Ulti-
mately, the final products were very good and the customers are very satis-
fied today.” 
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5.5.6.2 Integrating the components 
 

 
Alpha fabricated the main body parts in house. To develop the main body 

parts, Alpha bought brass and steel bars from different suppliers. They ran 
the metals in machines cut them in small pieces and shaped them according 
to the designs. When the steel parts were made they were surface treated 
and heat treated by another supplier. Later on the steel parts were chrome 
and nickel plated and washed to be integrated into the main body of the 
coupling. There are different parts of e-Safe which were imported too. 

 
When the prototype e-Safe couplings with the new locking latch technol-

ogy were finally ready, Alpha sent several versions to customers in the 
USA, the UK, and various European countries for feedback on their func-
tionality, applicability, and other features.57 Customers from around the 
world came up with various suggestions, desires, and opinions; Alpha made 
a list of them, ranking them by importance and feasibility.58 The engineers 
disregarded certain suggestions and considered others. For example, one 
suggestion was to develop a lighter-weight e-Safe than the version finalized 
for development. For that Alpha would need to use softer materials, but the 
engineers found that using these materials worsened the performance of e-
Safe, for example, reducing its lifespan and lowering impact resistance. The 
engineers did not consider those suggestions likely to be ineffective. Ac-
cording to Peter, 

“We sent the prototypes for extended field trials, for six to ten months, and 
checked how the products lasted and performed during this time. Then we 
combined the immediate customer feedback and the results of field testing 
and finalized the production of e-Safe.”  
 
The engineers were overwhelmed with the performances. The e-Safe had 

been developed and still today develops around the valve. At first the valve 
is placed and rubber sealing is done internally and externally59. Then they 
placed the spring. When the valve package is ready they put it into the body 
and sleeves are fixed and latches are added. The whole part is then put back 
into the body again. The couplings are then controlled by using the comput-
er system. The couplings are also put in air test to see that they are not leak-
ing any air. They also use an automatic machine to measure how the cou-
                                                      
57 Source: interview with Stefan, Magnus, and Peter. 
58 Source: interview with Peter. 
59 Source: Interview with Peter, Stig and an assembly worker in the laboratory 
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pling functions during connecting and disconnecting. They also measure 
traceability, before dispatching for the customers, in order to measure quali-
ty and to handle complaints from the customers. 

 
The engineers were greatly pleased with the product’s performance. The 

e-Safe had been developed and work is still ongoing to continue improving 
the valve. First, the valve is assembled and rubber sealing is done internally 
and externally;60 then the spring is installed. When the valve package is 
ready, it is placed into the body, the sleeves are affixed, and latches are add-
ed. The couplings are then checked using a computerized testing system. 
The couplings are also subjected to an air test to ensure that they are not 
leaking. Alpha also uses an automatic testing machine to measure the cou-
pling’s functions during connection and disconnection. Alpha also ensures 
traceability before dispatching the products to customers, to track quality 
and handle any customer complaints. 

 
 

5.5.7 Assessing the success or failure of the activity outcomes  
 
 
Customers in the Swiss market are very satisfied today, and Alpha has 

sold more e-Safe couplings than expected. Alpha is now distributing to its 
Nordic country markets, and soon expects to reach other country markets 
both within and outside of Europe. It will take some time to access all world 
markets, because customers will have to adapt their equipment in order to 
install the new safety couplings. According to Marcus, 

“In the end, the final product design resulted from cooperation between the 
engineering team here and that of the supplier. Although the coupling now 
costs more, it is worth it.” 
 
 

                                                      
60 Source: interview with Peter, Stig, and an assembly worker in the laboratory. 
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Chapter 6 - Empirical Findings: Innovation of 
Salinity-Resistant High-Yielding Wheat 
Variety (SRHYWV) 

6.1 Background of the company, ACI Ltd. 

6.1.1 Establishment and growth of ACI Ltd. over the years  
 
 
Advanced Chemical Industries Ltd. (ACI) began its journey in 1973 as a 

chemical company in Bangladesh. Before that, the company was owned by 
the British company Imperial Chemical Industries Ltd. (ICI) and its busi-
ness was limited to producing chemical products.  
 

After the independence of Bangladesh in 1971, ICI was incorporated as 
ICI Bangladesh Manufacturers Ltd.; in 1992 it was renamed ACI Ltd. with a 
change of ownership.61 Over time, the company expanded its areas of busi-
ness from chemical products to encompass pharmaceuticals, consumer 
brands, and now agricultural products. Today it is the largest conglomerate 
in Bangladesh. The vision of the company is to improve the quality of life 
of Bangladeshis through the responsible application of knowledge, skills, 
and technology.  
 

ACI’s pharmaceutical division is the oldest in this business area in Bang-
ladesh. It has a comprehensive range of more than 387 products covering all 
major therapeutic areas in different forms (i.e., tablets, capsules, powders, 
liquids, creams, ointments, gels, and ophthalmic and injectable forms). ACI 
also markets the pharmaceutical products of well-known global companies, 
such as AstraZeneca and UCB. ACI maintains a supportive relationship 
with the healthcare community of Bangladesh, since the belief is that busi-
                                                      
61 Source: ACI Ltd. website (http://www.aci-bd.com/) and interview with the Exec-
utive Director of ACI Ltd. 

http://www.aci-bd.com/
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ness excellence comes from good communication and collaboration with 
customers.62  
 

After several successful years in the pharmaceutical sector, ACI expand-
ed its business to consumer brands in 1995. The consumer brand division 
started to take off with two products in which ACI is the market leader in 
Bangladesh. This division also engaged in new business through off-shore 
trading as well as local manufacturing. It has established joint ventures with 
one well-known Indian company, Dabur, and with Tetley UK as well as 
forging international alliances with many other companies. 
 

In parallel with its consumer brands, ACI also started operating in the ag-
ricultural sector. This division covers business in the fields of arable agricul-
ture, livestock, and aquaculture, focusing on the areas of crop production, 
seeds, fertilizer, agricultural equipment, and animal health. The business is 
also involved in crop production chemicals, seed supplies, hybrid rice, vege-
table seeds, maize seeds, fertilizer supplies, micronutrients, foliar fertilizer, 
animal health supplies, as well as veterinary medicines and vaccines. This 
business division collaborates with many national and international R&D 
companies, universities, and research institutions.63 This thesis examines 
only the ACI Agribusiness division, focusing on the innovation of a salinity-
resistant high-yielding wheat variety (SRHYWV). In 2012, ACI launched a 
contract farming initiative that helps farmers access higher-quality inputs 
(e.g., seeds) to obtain higher returns on their harvests. The innovation pro-
ject to develop an SRHYWV is one of the ventures handled by this division. 
 

ACI had not previously been involved in any innovation projects. It start-
ed its innovation journey in agricultural seed production with the help of 
professors and researchers from the country’s agricultural universities and 
agricultural research institutions. However, ACI has long collaborated with 
many international agencies, including the International Rice Research In-
stitute (IRRI), International Finance Corporation (IFC), Swedish Interna-
tional Development Agency (SIDA), Helen Keller International, and Food 
and Agricultural Organization (FAO)64 in other projects not specifically 
concerned with food security. In collaboration with these organizations, 
ACI is producing various solutions for the country’s poor farming house-
holds. 

                                                      
62 Source: ACI Ltd. website (http://www.aci-bd.com/). 
63 Source: ACI Ltd. website (http://www.aci-bd.com/). 
64 Source: interview with the Executive Director, Agribusiness. 

http://www.aci-bd.com/
http://www.aci-bd.com/
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6.2 The story behind the innovation of the salinity-
resistant high-yielding wheat variety 
 

 
Bangladesh is a small country with a huge population and is beset with 

the problem of food insecurity.65 For hundreds of years, the people have 
been dependent on rice production and consumption. However, rice alone 
cannot possibly meet the food requirements of the population. Wheat was 
introduced in Bangladesh in 1965 before its birth as an independent coun-
try.66 At that time, wheat was an imported crop and few farmers were will-
ing to cultivate it. However, since independence in 1971, especially after 
Bangladesh was hit by a famine in 1974 and the price of rice increased 
sharply in the world market,67 farmers have become more dependent on 
wheat production. Yet food insecurity remains, as wheat is a seasonal winter 
crop. Due to overly warm climatic conditions, farmers cannot grow wheat 
year round. 

 
When climatic conditions are not favourable, wheat can be grown using 

monocropping (horizontal manner), which is the natural mode of crop pro-
duction. In monocropping, land may or may not be used intensively. Due to 
lack of cultivable land in Bangladesh, it is impossible to produce crops in 
this way. There are two methods of crop production in general: monocrop-
ping and rotational cropping.68 In rotational cropping, a single piece of land 
is used intensively for alternately growing different types of crops. Rota-
tional cropping (vertical production system) is good because it slows the 
depletion of particular nutrients from the soil that would result from the 
continuous production of the same crop. However, it cannot be done in 
wheat production, since only a particular time of the year is suitable for 
wheat production and other crops must be produced as well on other land.  
 

Moreover, due to global climate change, temperatures are rising in the 
country from year to year. As a result, the season suitable for cultivating 
wheat is shortening in length (wheat usually needs 100–110 days to be cul-
tivated69). Since temperatures are rising, northern Bangladesh is becoming 
                                                      
65 Source: Article on wheat production (Hossain, A. et al., 2012; Hossain, M. I. et al., 2015)   
66 Source: Article on wheat production (Hossain, A. and Teixeira Da Silva, J. A., 2012). 
67 Source: Secondary information from OECD-FAO (2009). 
68 Source: interview with the post-doctoral researcher, Gothenburg University and 
interview with the research advisor, Agribusiness, ACI Ltd. 
69 Source: interview with the post-doctoral researcher 
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dry and hot. Furthermore, with increased sea level due to the worldwide 
temperature rise (i.e., a 9–20-cm sea level rise over the last century with an 
increased temperature 0.6°C70), southern Bangladesh is increasingly threat-
ened by flooding. Southern coastal areas of Bangladesh are low lying and 
therefore highly vulnerable to the hazards of climate change as well as the 
incursion of salinity,71 which can make any kind of crop production infeasi-
ble. Very few plants can survive under high-salinity conditions. In general, 
every plant absorbs a certain amount of salt (e.g., sodium chloride and po-
tassium chloride) from the soil, which is beneficial for its growth. However, 
higher salt concentrations in the soil reduce the water uptake ability of the 
plant, affecting plant growth and metabolic activities, stopping seeds from 
germinating, and eventually killing the plants.72 Conventional plant breeding 
approaches will not work in salinity-prone areas. The only way to make 
crop production possible in coastal areas with high soil salinity is to change 
the genetic structure of the crops so that they become salt resistant. Poor 
farmers are unable to do this by themselves, though they need the solution 
the most. Researchers realize that there is a need for a wheat variety that can 
tolerate increased heat, drier soil conditions, and possibly increased salini-
ty.73  
  

Before discussing how and why the management of ACI decided to pur-
sue the innovation of a salinity-resistant wheat variety, the properties and 
applicability of standard wheat varieties and of SRHYWV are discussed so 
readers can understand the difference between them and the extent to which 
the new variety would be innovative. 

 
 
 
 
 

                                                      
70 Source: Roland Buerk (2004) Flooded future looms for Bangladesh 7 December, 
2004, BBC news 
71 Source: interview with the advisor of ACI Ltd. 
72 Sources: PhD thesis (Karim, 2007)  
73 Source: (1) Interview with the post-doctoral researcher; (2) Article on wheat produc-
tion (Hossain, A and Teixeira Da Silva, J.A., 2012). 



129 

6.2.1 Introduction to the properties of commonly grown wheat 
in Bangladesh 

 
 
Twenty-eight varieties of wheat (Triticum aestivum L.)74 are cultivated in 

Bangladesh. These wheat varieties are commonly known as bread wheats, 
common bread wheat, spring wheat, ordinary wheat, and so on. Wheat is 
generally a crop for temperate regions. The cultivation of wheat requires a 
cool, moisture-rich climate with temperatures around 14–18°C. Higher tem-
peratures than these are not good for wheat crops, though hot dry weather is 
required during harvesting. Wheat is therefore cultivated in the winter in 
Bangladesh, being planted in November when the temperature is low and 
harvested in the spring, in April, when conditions are clear and hot.75 A 
study conducted in Bangladesh of eight wheat varieties (i.e., Sourav, Gour-
ab, Shatabdi, Sufi, Bijoy, Prodip, BARI Gom-25, and BARI Gom-26) found 
that BARI Gom-25 was better than other seven studied varieties.76  

 
Like many other crops, these wheat varieties do not grow in salinity-

prone soil.77 One of these wheat varieties, BARI Gom-25 (see Figure 6.1), 
has been selected as a high-yielding variety and is certified by the govern-
ment. However, like many other wheat varieties, BARI Gom-25 is not culti-
vable in salinity-prone soil. BARI Gom-25, a variety developed at the Bang-
ladesh Agricultural Research Institute (BARI) by researchers, has slight 
tolerance of salt and some tolerance of heat. 
 

                                                      
74 “Wheat (Triticum aestivum L.) is an important cereal crop used as a staple food in Bang-
ladesh. It is a principal source of carbohydrates for human beings while its straw is an inte-
gral part of livestock feed. Its grain contains carbohydrates 60–80%, protein 8–15 %, fat 
1.5–2.0%, inorganic ions 1.5–2.0% and vitamins, such as B complex and E, and are thus a 
very good source of food. The plants are taller (approximately 104 cm in height) with a 
longer and heavier panicle”. (Hossain, M. I., et al., 2015, pp. 92–93). 
75 “The improvement of wheat cultivation in Bangladesh is an important aspect in wheat 
research however, is retarded by diverse environmental factors. Plants are constantly subject-
ed to changes in their environment, causing them to alter their metabolism in order to main-
tain a steady-state balance between energy generation and consumption.” ( Hossain, M. I., et 
al., 2015, pp. 92-93) 
76 Hossain et al. (2015) 
77 Source: Interviews with post-doctoral researcher, Gothenburg University, and with the 
research advisor, Agribusiness, ACI Ltd. 
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Figure 6.1: BARI Gom-25 
 

 
 

 

Source: photo courtesy of the research advisor, ACI Ltd. 

 
 

6.2.2 Introduction to the properties of the innovative solution, 
salinity-resistant high-yielding wheat 

 
 
Salinity-resistant high-yielding wheat is expected to be a genetically 

modified variety able to grow in salinity-prone areas. Generally, staple food 
crops have difficulties growing in saline water, and wheat (Triticumaes-
tivum L.) is no exception to this. The salinity-resistant high-yielding wheat 
variety will have a specific trait allowing it to tolerate high soil salinity 
while being able to produce higher yields than the existing varieties of 
wheat cultivated in Bangladesh. Since the variety will have salt tolerance, it 
will enable farmers to grow wheat in the coastal areas of Bangladesh. 
Moreover, as it is expected to produce higher yields than general wheat 
varieties, it will improve the food insecurity problem in the farming com-
munity.78   
 

                                                      
78 Source: interview with the research advisor, Agribusiness, ACI Ltd.  
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Table 6.1 presents the differences between the best existing wheat variety 
and the expected wheat variety in terms of yield, heat tolerance, salt toler-
ance, and drought tolerance. 

 

Table 6.1. Differences between the wheat variety BARI Gom-25 
and the expected SRHYWV genetic line 
 

 
 

6.3 The Innovation journey 

6.3.1 Setting the goal: in interaction with governmental actors 
and public research institutions  

 
 
ACI management set the goal of producing SRHYWV in response to: (1) 

implementation of the government’s “Food for all” policy; (2) farmers’ 
growing interest in cultivating salinity-tolerant high-yielding crop varieties; 
and (3) researchers’ long-term aspiration to solve the food insecurity prob-
lem. 

 
Bangladesh’s researchers from various agricultural research institutions 

and universities always felt that there was a need for research in this crop 
sector to improve the conditions of poor farming households and to ensure 

Traits distin-
guishing the two 
varieties 

BARI Gom25 Expected  SRHYWV ge-
netic line 
 

Yield Better than seven other varieties, 
i.e., Sourav, Gourab, Shatabdi, Sufi, 
Bijoy, Prodip, and BARI Gom-26 

At least 15–20% higher 
expected yield 

Heat tolerance 15–18°C: better heat tolerance than 
other varieties, and therefore can be 
sown in early November  

At least 2°C higher tempera-
ture tolerance expected 

Salt tolerance Minimal tolerance of salt/salinity-
prone soil in the coastal area 

Tolerance 8 dS m–2  

Drought tolerance No More efficient water use 
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food security. However, they could do little to address the problem because 
of the bureaucratic conditions in the country, which often create problems in 
transferring advanced technology and knowledge from developed countries, 
hindering public-sector research activities. Despite this problem, through 
their research activities, scientists and the research community tried to de-
velop seed varieties to meet farmers’ needs. 
 

For a very long time, farmers’ calls for better crop varieties were not 
heard, as most farmers were small, individual actors. There were farmers’ 
cooperatives or groups as well, but there were few and not well functioning. 
Only the large farmers (with their share-croppers) could impact the market 
by saying what they wanted to cultivate, but even this was on a very small 
scale. Most farmers used to express their demands to the agricultural exten-
sion offices of the agricultural department of the Bangladesh government, 
but their messages hardly reached the upper administrative level. Despite 
wishing to increase production, for a very long time farmers could not ex-
press their needs, until they began to receive more extensive coverage on 
multiple TV channels. Some years ago there was little media coverage of 
agricultural production and products. However, this situation started to 
change. The media are now presenting information on crop production and 
varieties and the condition of the farming groups. Several television chan-
nels are trying to disseminate such information through their programmes, 
so that awareness can be created that enhances production. Then again, 
farmer’s voices are heard by private seed and fertilizer dealers and by NGOs 
trying to help poor farming households through their crop production pro-
grammes.  
 

In 2011, the government of Bangladesh instituted its “Food for all”79 pol-
icy aiming for self-sufficiency in food grain production along with increased 
production of other nutritional and high-value crops. The goal of the gov-
ernment is to generate demand-driven innovative agricultural technologies, 
particularly in agro-ecologically constrained locations, such as promoting 

                                                      
79  Bangladesh government has introduced various forms of development initiatives: 
(i) subsidy for agricultural inputs, (ii) increase easy agricultural loan for all catego-
ries of farmers, (iii) development of rural warehouses and (iv) ensure fair price for 
all crops & agricultural produces, etc. In this regard, the government took several 
significant steps like, loan for share cropper; face the challenges of globalization, 
development of commercial agriculture, rural infrastructure development, etc. 
Source: Sixth Five Year Plan (6FYP), FY2011-2015 and Seventh Five Year Plan 
(7FYP), FY2016-2020) Focused Write-up, Ministry of Agriculture, Bangladesh 
(Agriculture Sub-sector: Crops and Horticulture). 
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adoption of modern agricultural practices in dryland, wetland, hilly, and 
coastal areas. To achieve this goal, several objectives have been set, such as 
encouraging “research and adoption of modern agricultural practices for 
development of drought, submergence and saline prone agriculture consid-
ering water and time economy, adaptation to climate change, proper use of 
genetically modified technology in agriculture”80 (Ministry of Agriculture, 
Bangladesh).  
 

As a sign of encouragement, the government of Bangladesh encouraged 
private companies as well as research organizations to come forward with 
ideas and solutions. The special focus was on wheat production, because 
this crop has previously been paid less attention by farmers, despite its food 
value and potential to reduce food insecurity. In recent years, growing inter-
est in wheat production has been observed among farmers in the country.81 
Interest in wheat has increased in response to wheat varieties produced by 
the Bangladesh Agricultural Research Institute (BARI), which are stress-
tolerant high-yielding varieties (e.g., BARI Gom-25). These varieties are 
also able to resist pest attacks. Now farmers are interested in cultivating 
wheat varieties not only able to tolerate heat stress but also able to tolerate 
salinity.82 According to the Executive director of the Agricultural Business,  

“When the Bangladeshi government encouraged private-sector companies to 
join in wheat research, it also promised to provide the private sector with 
necessary support. Moreover, by supporting the private sector, the govern-
ment realized that it could provide additional support to its own Wheat Re-
search Centre at BARI. Therefore, the government intended to involve the 
Wheat Research Centre of BARI as a supporting institution for private-sector 
companies, which will be encouraged to take research initiatives. That is, the 
government encouraged development work in collaboration between public- 
and private-sector organizations.” 

 
Although ACI researchers have long been aware of this problem, faced 

with insufficient government support, ACI management did not try to de-
velop salinity-resistant varieties of wheat. When the government called for 
action, many private-sector companies joined the race. As leaders of one of 
Bangladesh’s largest conglomerates, ACI managers felt that they needed to 
find a sustainable solution to this problem by applying molecular tech-
                                                      
80 Source: Seventh Five Year Plan, p.7-8. 
81 Source: The Daily Star (Newspaper) article on agricultural updates (Parvez, 
2015) published on Aug 13, 2015. 
82 Source: The Daily Star (Newspaper) article on agricultural updates (Parvez, 
2015) published on Aug 13, 2015. 
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niques. ACI management decided to invest significant resources in this pro-
ject. According to one of the Executive director of the Agricultural Business 
and the advisor, 

“Wheat yields are very low in Bangladesh compared with many other coun-
tries. The wheat yield in Bangladesh ranges between 3.5 and 4.5 tons per ha, 
which is very low compared with other wheat-growing countries of the 
world. The reason for such low yields is that farmers are not motivated 
enough to devote time to growing wheat or any other crops that might com-
pete with rice. Furthermore, only a short period of time is appropriate for 
wheat cultivation in Bangladesh (between November and April), and farmers 
didn’t want to target that time just to grow wheat or other crops. However, 
with increasing interest in wheat due to its lower cost of production, pest re-
sistance, and heat tolerance properties, we thought we should concentrate on 
this area. If we could develop a salinity-resistant high-yielding wheat variety, 
we would not only be able to use wasteland but would also be able to in-
crease food security.” 

 
Accordingly, ACI management set the goal of developing a wheat varie-

ty that would (1) have higher salinity tolerance and be able to be grown in 
the saline-prone areas and (2) produce increased yields so that food insecu-
rity could be reduced.  

 
 

6.3.2 Idea generation and planning how to handle the process  
 
 
As an initial action to develop stress-tolerant (e.g., heat- or salinity-

tolerant) crop varieties, ACI met with the country’s leading researchers in 
this area. The aim of this meeting was to decide on what technique to use in 
developing the varieties, who to involve in the project, and what basic varie-
ties to use in the development effort.  
 

Efforts to develop improved crop varieties are not new in Bangladesh. 
There are two ways of producing improved varieties via intentional gene 
mutation, one using the chemical ethyl methane sulfonate (EMS) and the 
other using gamma radiation83, both of which had already been used by the 

                                                      
83 There are two common ways to develop plant varieties by manipulating the plant 
genome. The first method exploits the random mutation of the genome of an exist-
ing variety by treating it with a chemical mutagenic agent. This produces various 
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country’s biggest research institutions. Chemical mutation is more popular 
than gamma radiation mutation because it allows a researcher to explore 
more genes, and it was applied in Bangladesh as early as 1974–1975. For 
example, scientists from BARI used their knowledge of genetic mutation 
using EMS to develop BARI Gom-25, a wheat variety with stress-tolerance 
properties. However, BARI Gom-25 is not very tolerant of salinity and 
therefore cannot be grown in coastal areas. Scientists and plant breeders 
from the Bangladesh Institute of Nuclear Agriculture (BINA) have 
knowledge of gamma radiation genetic mutation, which can also be used to 
create exploitable mutations in wheat84. Researchers of ACI wanted to de-
velop a wheat variety by exploring the gene that carries the trait of salinity 
resistance, concentrating on that specific trait without disturbing others 
through random radiation or chemical treatment. Their preference was for 
genetic mutation using a chemical agent. According to the Advisor, 

“We wanted to know about the genetics of different traits, wanted to look for 
a variety that has the trait of producing higher yields, but at the same time we 
wanted to acquire knowledge of genetics and breeding and to create newer 
genetic variation through locating the specific gene characteristics.” 
 
Accordingly, ACI employed top researchers in the field from the coun-

try’s top research institutions as consultants to help with the innovation 
process to develop such varieties. Prof. Rahman, one of these researchers, 
was asked to join the team as an advisor. Although Prof. Rahman had al-
                                                                                                                            
mutant genes in a crop, some of which may encode desired traits, for example, salt 
tolerance, while others do not, making this process somewhat uncertain. Moreover, 
it may take a long time to find the desired changes in the mutated gene structures, 
as researchers will have to sort through a great number of random mutant genes to 
find the gene or genes encoding the desired trait or characteristic. Furthermore, it is 
usually not just a single mutated gene that changes a trait; rather, many genes may 
be involved in one specific change that influences a single trait. As a result, this 
approach can be time consuming. The traits sought can include height, dwarfism, 
time to maturity, time to flowering, time to harvest, total yield, and, in the present 
case, salt tolerance (Source: interview with the advisor, ACI Ltd., post-doctoral 
researcher at Gothenburg University, email conversation, and online articles).  
The second process is known as genetic modification, through which existing genes 
are replaced with genes encoding specific traits from other plants/organisms. Vari-
ous plants are resistant to salt, for example, those that grow in deserts. Transferring 
their salt-tolerance genes to another plant species would confer salt tolerance on the 
recipient, in this case, a wheat variety. Genetic modification techniques are prohib-
ited in Bangladesh (Source: interview with the advisor, ACI Ltd., post-doctoral 
researcher at Gothenburg University, email conversation, and online articles). 
84 Source: Interview with the Post-doctoral researcher 
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ways aspired to work in this area, lack of resources and technological sup-
port meant that he could not fulfil his dreams. When he joined ACI as an 
advisor at the request of the Executive Director of Agricultural Business, he 
finally had the opportunity to fulfil his vision with the financial support of 
ACI. He explained the technology to management and how ACI could ex-
ploit it to develop the desired salinity-tolerant variety. According to Prof. 
Rahman, 

“After joining ACI Ltd., I discussed the idea of developing a wheat variety 
using the TILLING technique85. I used this technique in 1974–1975 when de-
veloping a rapeseed variety. So I was confident of obtaining the genetic vari-
ation and knew that the mutated genes could be selected with ease.” 

 
The problem was that ACI lacked the mutagenic agent EMS needed for 

developing such a variety. Although ACI could buy the mutagenic agent 
from elsewhere, it could not support the plant breeding effort as it lacked 
relevant expertise in using EMS. Neither BARI nor BINA had this technol-
ogy to offer to ACI. Prof. Rahman knew that many laboratories in the de-
veloped world had this technology and that he needed to cooperate with 
someone who possessed current knowledge in this field. He proposed that 
ACI Management should contact advanced laboratories around the world, 
asking for help in developing the desired variety by creating mutations af-
fecting specific traits. According to Prof. Rahman, 

“I just mentioned that there may be a need to collaborate with someone who 
has been using this technique in recent years … someone who has been doing 
this at present and can extend support, on mutual agreement, to get things 
done. It was an expectation of professional collaboration.” 
 
ACI management relied on Prof. Rahman’s expertise and agreed to bring 

in experts if they were available elsewhere. Prof. Rahman knew that a pro-
fessor at Lund University, Sweden, had applied a similar technique to an-
other crop (i.e., oats), so he suggested that management should contact this 
professor. He said, 

“We could purchase the mutagenic agent from anywhere, but we had heard 
about this professor in Sweden who had direct experience of working with 
this agent on another crop (i.e., oats) with a genetic structure similar to that of 
wheat. We did not have the knowledge to apply the agent. Well, we could 

                                                      
85 The TILLING technique is another chemical treatment technique for genetic 
modification through mutation. 
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purchase [it] and proceed by trial and error, but as you know these are expen-
sive materials and the possibility of success is very low … When I was visit-
ing Gothenburg University in 2006, I met this professor in a seminar and I 
was aware of his research area. So we realized that he had enough experi-
ence, which we could apply to develop salinity-resistant high-yielding 
wheat.” 

“We had received similar support from another professor, from Uppsala 
[University], long ago (around 1974–1979). At that time, we introduced a 
rapeseed variety by developing it jointly. So we thought we could undertake 
a similar type of collaboration this time as well.” 

 
Furthermore, he suggested that ACI should also set up an advanced la-

boratory if it wanted to carry out the wheat development. Management de-
cided to fund the development of the advanced laboratory, but first wanted 
to wait for the expert knowledge of their future collaborators. 

 
 

6.5.1 Exchanging ideas and learning about the context: 
attempt to reduce the knowledge gap among researchers 
 

 
In 2012, soon after the decision was made at the management level of 

ACI, Prof. Rahman contacted Prof. Olsson and Dr. Aronsson86 at the Uni-
versity of Gothenburg for help in developing a salinity- and drought-
resistant wheat variety for coastal Bangladesh. Olsson and Aronsson later 
founded a biotech company called OlsAro Crop Biotech AB, which did not 
exist when Prof. Rahman contacted them in 2012. Initially, the idea was to 
start collaboration between ACI and the researchers from Gothenburg Uni-
versity with support from two universities in Bangladesh and from the gov-
ernment research institute, the Wheat Research Centre, Bangladesh. 

 
On receiving the first email from Prof. Rahman, Prof. Olsson displayed 

considerable interest in this project since it was close to his research area. 
He immediately wrote to Prof. Rahman about how to proceed with the pro-

                                                      
86 Professor Olsson works at Lund University in the field of biochemistry and is an 
entrepreneur who founded two biotech companies, one with Dr. Aronsson, namely, 
OlsAro Crop Biotech AB, and the other, Crop Tailor AB. Dr. Aronsson is an Asso-
ciate Professor at Gothenburg University.  
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ject, asking about project funding, writing a proposal for external funding, 
what to focus on, and making a priority list. Prof. Olson also proposed a 
plan for the research strategy addressing what to include in the project de-
scription, such as long- and short-term goals, milestones, technology trans-
fer, human resources, and what parts of the project to carry out where. He 
also expressed interest in meeting the researchers, company representatives, 
and personnel from the Bangladesh Agricultural Research Council if they 
were involved in the project. Prof. Rahman readily agreed and suggested 
that the Swedish counterparts should think about how to address the prob-
lem before meeting in Bangladesh, to save time in starting the research pro-
cess. 
 

Soon after the initial email discussion, ACI invited the Swedish research-
ers to Bangladesh for a week in mid April, 2012. Both the ACI and Swedish 
parties met with researchers from various Bangladeshi public institutions to 
solicit their support. ACI took the Swedish researchers to visit some of the 
laboratories of public research institutions in Bangladesh (e.g., BARI and 
BARD) to show them what was available, so they could get an idea of con-
ditions in the research organizations and evaluate the possibility of execut-
ing such a project in the country. Since Bangladesh is a developing country, 
the Swedish researchers initially expected the laboratories to be underdevel-
oped and that financial support might be inadequate to support the project. 
However, the lab visits changed their assumptions. Some of the laboratories 
were very advanced, filled with advanced machinery and equipment. These 
laboratories had been funded by the Bangladeshi government as part of 
implementing the “Food for all” policy. The Swedish partners readily 
agreed to work on the project. They realized that it would not be a problem 
to execute the tasks in Bangladesh, since ACI had enough financial capacity 
to support the project and the Bangladeshi government and its various insti-
tutions could also provide necessary support. On the contrary, they were 
worried about conditions in Sweden, as project execution would cost a lot 
and no current funding was available to support the project. Their first con-
cern was to manage funding for the activities to be undertaken in Sweden. 
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6.5.2 Designing the project: concern about funding 
 

 
When the Swedish team arrived in Bangladesh, they discussed how to 

design the project, including division of responsibilities, the work plan, and 
what the contract should include and exclude. They discussed what each 
party could contribute, what activities to conduct individually and jointly, 
the key actors conducting these activities, existing knowledge in the field 
and how to apply it to the wheat project, funding opportunities, application 
processing, the financial responsibilities of each party, expert exchange, and 
knowledge transfer.87 The Bangladeshi participants lacked technical 
knowledge and therefore expected to learn from their Swedish counterparts. 
However, they were confident that they could carry out the lab work, with 
proper instruction from the Swedish researchers. On the other hand, ACI 
researchers knew that they did not have to give any instruction to the Swe-
dish researchers as they were experts in that area of research.   
 

The expectation of the ACI research advisor was that the research would 
occur in both countries to reduce the development time. Such research usu-
ally takes many years to obtain the expected results. ACI management 
would provide all types of support for the development work in Bangladesh 
and the Swedish researchers would have to provide financial support for the 
activities undertaken in Sweden. Since the Swedish researchers lacked fund-
ing, the agreement between the parties was that the Swedish researchers 
would seek funding from organizations such as SIDA/VR and that ACI 
would provide necessary support to develop the project application. The 
discussion involved the two Swedish researchers, a post-doctoral researcher 
at Gothenburg University, the CEO of ACI, the ACI executive director, and 
the ACI research advisor.88 Since this project would be a development pro-
ject for a developing country, they expected to get funding from SIDA.  
 

Based on the discussions, both parties decided to develop an agreement89 
according to which the seeds produced by ACI would be marketed by the 
same organization while the Swedish counterpart would earn royalties. The 
production would take place in both countries serially. ACI expected to 

                                                      
87 Source: interview with the research advisor and secondary documents (i.e., email 
conversations). 
88 Source: interview with the research advisor and secondary documents (i.e., email 
conversations and project documents).  
89 Source: secondary documents (i.e., email conversations). 
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obtain the desired variety within 10 generations of plant cultivation. Usual-
ly, it takes 10 years to produce 10 generations of seeds. The idea was that 
they would divide the production, five generations being grown in green-
houses and five generations in the field. In this way they would reduce the 
development time to five years. They also thought that they would not nec-
essarily have to grow the plants in greenhouses, as they could also use fields 
in Sweden during the Swedish summer and fields in Bangladesh during the 
Bangladeshi winter, since Swedish summer temperatures are similar to 
Bangladeshi winter temperatures. They would therefore be able to raise two 
generations of seeds in one year and consequently reduce the development 
time. Based on the agreement, they also decided that after five years, when 
the seeds were ready, they would then subject the variety to seed certifica-
tion testing by a government agency in Bangladesh to be approved as a sa-
linity-resistant high-yielding variety. 

 
ACI had two expectations of this project: one, to develop a wheat variety 

that would perform better under saline belt conditions in Bangladesh and, 
two, to develop trained human resources and additional genetic resources 
for the future development of new stress-tolerant varieties. Both parties 
jointly prepared documents covering these matters.  
 

Furthermore, both parties realized that ACI had to set up a fully equipped 
advanced laboratory so that development could be handled in both countries 
in the same manner. The laboratory would be called the Advanced Seed 
Research and Biotech Centre (ASRBC).90 Accordingly, ACI bought ma-
chinery and equipment from Malaysia, The Philippines, Singapore, and 
Thailand through established contacts. 

 
 
 
 
 
 
 

                                                      
90 Source: interview with the research advisor and secondary documents (i.e., email 
conversations). 
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6.5.3 Beginning the actual R&D work on the SRHYWV seeds: 
actors had definite knowledge of handling the process 

 
 
For the initiation of this project, BARI Gom-2591 was selected as the base 

variety. As mentioned earlier, BARI Gom-25 wheat was developed by the 
Bangladesh Agricultural Research Institute as a stress-tolerant wheat varie-
ty. Plants of this variety were able to tolerate higher heat and higher salinity 
than many other wheat plants, though their tolerance of salinity was not 
high enough that they would survive in the coastal area. Since the research-
ers wanted to save time, they realized that it would be less time consuming 
to produce SRHYWV seeds from BARI Gom-25. Accordingly, ACI pro-
posed that the Swedish researchers should use BARI Gom-25 as the base-
line seed for mutation. This variety was transported to Sweden in mid 2012. 
To support this wheat development work, the Swedish collaborators em-
ployed a research student. He was responsible for tending the plants, pro-
cessing the plants, sorting, and other relevant tasks.92 
 

To develop this new wheat variety, it was necessary to change the exist-
ing genetic structure using the TILLING technique, in which seeds are 
treated with ethyl methanesulfonate (EMS).93 In the Lund University labora-
tory, this technique was applied to the wheat seeds received from Bangla-
desh.94 Theoretically, after treatment, the cells of the seeds will be mutated 
at the DNA level. Accordingly, after treatment when the seeds are planted 
and crops are grown from them, the crops are expected to exhibit certain 
changes from previous lines. However, the expected changes at the cell 
level cannot be recognized at an early stage. Over time, after a number of 
generations of changes, certain features will be expressed by the crops 
grown from those seeds. This is why it usually takes a number of years to 
see significant changes in plant characteristics. 
 

                                                      
91 ACI selected BARI Gom-25 because it was considered the best wheat variety in 
Bangladesh at that time, with better heat- and salt-tolerance properties, higher food 
quality, better disease- and pest-resistance properties, and higher yields than other 
common wheat varieties. 
92 Source: interview with the research advisor, Agribusiness, ACI Ltd. 
93 EMS is a mutagenic agent that, when applied to the seeds, induces changes in the 
plant cells. 
94 Source: interviews with the researcher, Agribusiness, ACI Ltd., and with the 
post-doctoral researcher at the GU laboratory. 
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When the first EMS treatment had been completed, the seeds were plant-
ed in the greenhouse at the Lund University laboratory95 under a controlled 
environment. The first treated generation of the wheat seeds was called M1. 
A number of plants were grown from these treated seeds, from which the 
next-generation seeds were collected at the end of 2012. The seeds collected 
from those first cultivated plants were called M2-generation seeds. When 
the M2 seeds were harvested, data on them were collected at the Lund Uni-
versity laboratory. The aim of this data collection was not to measure the 
changes in salinity resistance (since it is impossible to discern such changes 
at this stage), but to identify whether the new-generation seeds maintained 
high yields. This was because the focus of the treatment and subsequent 
development process was to select for both salinity-resistance and high-
yielding traits in the wheat.  
 

When the M2 seeds had been processed, sorted, and data on their high-
yielding traits had been collected, the seeds were sent to Dhaka, Bangla-
desh, where researchers raised the next-generation crop lines according to 
the previous decision. At Dhaka, researchers of the ASRBC laboratory fol-
lowed exactly the same procedures, performing the same activities that had 
been undertaken at the Lund University laboratory, except for the mutation 
part. The M2 seeds were sown in the laboratory in a soil that was slightly 
more saline than normal. The idea was to see how many plants survived the 
increased soil salinity.  
 

Plants from the M2 seeds were then harvested in Dhaka as M3-
generation seeds. Again, data had been collected to ensure that the plants 
had not lost their high-yielding trait over time. Throughout the process, both 
groups concentrated on ensuring that the yield of the next generation did not 
decline. When the seeds were harvested in Dhaka for the first time, with 
mutual consent, 60–70% of the seeds were transported back to Sweden in 
April 2014 for further experiments to develop the next generation. Around 
30–40% of the seeds were kept in Dhaka in case the seeds were lost or dam-
aged during transportation from Bangladesh to Sweden. Data collected from 
the sorted M3 seeds were also sent to Sweden at the same time. At this time, 
there was little discussion among the researchers of both countries about 
how the research should proceed. According to Prof. Rahman, 

 

                                                      
95 Source: Interview with the Laboratory assistant, Lund University and the research 
advisor, ACI Ltd. 
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“We were confident in the expertise of the researchers in Sweden. There was 
no reason to doubt their knowledge in this field. Prof. Olsson had done simi-
lar research before. We just sent the seeds to them and expected that they 
would do their part. There was no necessity to discuss anything in detail 
about the process. We had complete trust in them. There was no e-mail from 
them regarding the research process or the like. However, when the seeds 
were collected after harvesting, the Swedish researchers let us know about 
that.” 

 
Both parties were happy with the progress so far and were expecting to 

grow the next generation soon in Sweden96. This time they were expecting 
to raise several plant populations, enough to test all the parameters needed 
to establish the first salt-tolerant lines of wheat. The Swedish researchers 
decided to plant the M3-generation seeds in the field rather than the labora-
tory. This is when the ACI researchers first differed in opinion from their 
Swedish counterparts, which later complicated the process. This conflict 
will be discussed below, in section 6.5.6. 

 
 

6.5.5 In the meantime: seeking funding for research 
 
 
In 2014, the Swedish team formally established the company OlsAro 

Crop Biotech AB. Funding to support the progress of the project was sought 
concurrently with the developmental work in both countries. Since the Swe-
dish group had no funding of its own to support the collaborative activities, 
they had to rely on external funding to carry out the research project. It was 
therefore urgent to obtain funding to support this long-term development 
process. Accordingly, the Swedish group applied for funding from various 
sources in Sweden, and ACI sent them the necessary information to 
strengthen their applications. It took some time to obtain funding at a level 
that could support the research and development activities. The Swedish 
Research Council (SRC) approved project funding for three years, from 
2014 to 2016, to be used in the molecular breeding to develop a saline-
tolerant wheat variety. The funding was approved in early November 2013 
and was to be used to cover travel costs for the experts between the coun-

                                                      
96 Source: Interview with the research advisor, ACI Ltd. and secondary information (email 
conversation) 
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tries and to train the ASRBC scientists to develop their research capabilities 
so that they could handle the development activities at the ACI laboratories.  
 

The Swedish research group also applied for funding from SIDA/VR, 
which approved the project and provided funding for three years. This fund-
ing was granted to support the innovation activities of the Swedish re-
searchers in Sweden as well as for human resource development in Bangla-
desh. However, the funding was later used only for laboratory expenditures 
in Sweden. The main applicant for the funding was Dr. Aronsson, with Prof. 
Rahman as the co-applicant, and both actors jointly wrote a convincing ap-
plication so that funding could be obtained for the research work. To write 
the application, Prof. Rahman sent the necessary information to Dr. Ar-
onsson, information covering wheat cultivation in Bangladesh, ecological 
conditions in the country, production area, potentials, etc. The project pro-
posal was written through the exchange of emails between the two appli-
cants. The researchers of OlsAro used the funding to visit Bangladesh in 
2013 as part of the expert exchange programme.  
 

Dr. Aronsson also applied for funding to engage post-doctoral research-
ers and two PhD students to work at Gothenburg and Lund universities and 
they could engage in research work in Sweden and partially in Bangladesh. 
In parallel with these activities, Dr. Aronsson applied for funding from Lin-
neaus Palme to strengthen their network, for future collaborative work with 
Bangladesh. In 2014, both parties submitted another application for 
SIDA/VR funding, but this time did not receive approval. OlsAro was try-
ing to secure funding from other sources as well, to continue its work on the 
project. They also applied for funding for side projects that could be linked 
to the main project of developing a salinity-resistant high-yielding wheat 
variety. 
 

In parallel with this, the Swedish team was seeking funds from other 
sources, including from ACI and venture capitalists in Sweden. The venture 
capitalists were eager to support the endeavour if they could see monetary 
support from ACI, and therefore asked for a matching contribution from 
ACI for the project. According to OlsAro the venture capitalists would not 
provide any funding unless they saw promises from the Bangladeshi coun-
terpart. However, this was not acceptable to ACI management. 
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6.5.6 Continuation of the R&D activities – Differences in 
opinions about handling of the process –initial agreement, 
followed by disagreements  

 
 
While the process was still running smoothly and the M3 seeds were be-

ing harvested, OlsAro decided to plant the M3 seeds in an outdoor field, 
believing that they would be able to manage such production very well. 
They informed ACI that they had rented land from a farmers’ cooperative in 
Malmö in which to plant the seeds. Despite some scepticism about how the 
seeds would be harvested and collected by the company hired by OlsAro, 
the Bangladeshi partner agreed to its Swedish counterpart’s decision. Ac-
cording to the Advisor of ACI,  

“We didn’t like the idea that they would be planting the seeds in the field. 
They didn’t have sufficient financial support to do that. Besides, it was not 
their field – they were renting it from a farmers’ cooperative. It was impossi-
ble for them to visit the field every day and monitor the condition of the 
plants. They would have to rely on the cooperative and would therefore have 
to pay them for the service. The problem was money and human resources, 
which we thought they lacked at that time. In addition, OlsAro did not have 
enough financial resources to support production in the field. They informed 
us that it would cost approximately EUR 25,000–30,000 for the field trial ac-
tivities, which was not feasible for us to bear.”  

 
Since researchers were available in the laboratories in Sweden and it was 

costly to hire extra labour for field monitoring, ACI’s expectation had been 
that the seeds would be planted in the laboratory in Sweden. On the other 
hand, seeds can be planted and tended in the field in Bangladesh, since la-
bour is cheap there, and the work could be handled at a lower cost than in 
Sweden. In this way, ACI could save money. However, ACI finally ap-
proved of planting the seeds in the field and agreed to share the cost with 
OlsAro. According to the ACI respondent, “since we needed their expertise 
we accepted their plan”. 
 

Despite some disagreements, both parties agreed to continue with the re-
search according to their initial agreement. OlsAro’s researchers planted the 
M3 seeds in a field in Malmö, and the cooperative was responsible for tend-
ing the plants.  
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In the summer of 2014, the ACI research advisor visited Sweden to dis-
cuss the progress of the research and the nature of their future cooperation. 
The research advisor visited the Lund laboratory at this time as well as the 
field in Malmö. The advisor was satisfied with the results from the M3-
generation seeds in the laboratory: the plants were in good condition and 
were expected to yield seeds soon. However, his impression of the field 
research was not at all positive97 (see Figure 6.2). He said that 

“The general look of the field would be depressing to anybody … (1) there 
was inadequate soil moisture in the field; (2) there was considerable damage 
caused to the plant lines by birds, as was reported by the field management to 
Prof. Olsson; (3) rabbits and/or hares may have caused the damage; (4) the 
plant spacing was unusually great, which should have been avoided at the 
seed planting time; (5) there was considerable weed infestation in the plots, 
even though herbicide was reportedly applied; (6) field experiments like this 
should be avoided to producing better mutants of desirable traits.”  
 
After visiting the field and a seed company near Malmö, Prof. Rahman 

sent an email to Dr. Aronsson and Prof. Olsson presenting possible actions 
to be taken by them in the collaborative research project planning. Prof. 
Rahman said that, 

“Prof Olsson took immediate action on the field conditions, had discussions 
of possible actions, etc., which is very satisfactory, while Dr. Aronsson tried 
to defend the case without much substance. On 19th June in the morning, I 
prepared a note to ACI-ASRBC to convey a sense of the activities, the plan, 
and the system of actions here in Sweden.”  
 
 
 
 
 
 
 
 

                                                      
97 Source: secondary documents (i.e., email conversations with the research advisor, 
Agribusiness, ACI Ltd.). 
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Figure 6.2 Wheat test cultivation in the field in Malmö (left); 
the individual plants (right). 

 

 
 

Source: photos courtesy of the author, taken on a visit to the field in Malmö, 
summer 2014, with the ACI and the OlsAro team.  

 
 
However, Prof. Rahman was very disappointed because he feared that the 

environmental conditions and cultural system in Lund would not provide the 
right kind of seeds they needed from the experiments. On the other hand, 
the Swedish experts were very enthusiastic about the process, and believed 
that it would achieve good results. There was clear disagreement between 
the two parties about how to handle the seed production.  

 
 

6.5.6 Ending the collaboration: disagreement and lack of 
funding led to conflict, breach of contract, and termination of 
partnership 

 
 
ACI’s disappointment increased as OlsAro asked ACI to pay for the field 

test, which was initially to have been carried out by the Swedish partner. 
Ultimately, ACI agreed to pay the requested amount to ensure that it re-
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ceived the desired seed from this collaboration, but they were unhappy do-
ing so. The problem was that sending money to Sweden from Bangladesh 
could be difficult since this had not initially been agreed on by the parties. 
Meanwhile, Dr. Aronsson wanted to contract out the research work so that 
they could concentrate on achieving greater accuracy and the project could 
progress faster. The ACI research advisor, however, did not like the idea of 
further contracting out of the research. 
 

At this time, funding became a big problem, and both partners met to 
discuss how to solve it. The OlsAro proposal to share the cost of its R&D 
investments in Sweden was confusing, according to the ACI representative, 
since they had initially agreed that each research group should pay for the 
project work undertaken in its own country.98 OlsAro had already invested 
time and money for two years in the project, including costs for the labora-
tory, greenhouse, material, lab chemicals, etc., and wanted to split the R&D 
cost with ACI. Accordingly, ACI requested itemization of how the money 
had already been spent on this research in Sweden over the previous two 
years. 
 

The funds that OlsAro had received earlier were used for travelling to 
Bangladesh and for lab work. The funds that were supposed to be spent on 
training one PhD student from Bangladesh were not used for that purpose. 
According to Prof. Rahman, OlsAro showed reluctance to bring the student 
to Sweden although they had promised to do so. This created tension be-
tween the parties. The PhD student was supposed to learn the TILLING 
technique so that his knowledge could be applied in the future in Bangla-
desh. According to Prof. Rahman, “We were not very happy with this situa-
tion. We got the impression that OlsAro did not want to develop the human 
resources the way they had promised to in their agreement with us”. 
 

Meanwhile, although ACI had decided to pay the half of the costs in-
curred in the research in Sweden, it took time to transfer the money from 
Bangladesh due to bureaucratic “red tape”. According to Prof. Rahman,  

“It usually takes a long time to transfer money from Bangladesh to a foreign 
country, since there are some institutional barriers here – the government of 
Bangladesh does not allow transfers over a certain amount of currency to 
leave the country. … Since there was no agreement between the parties to di-
vide the research cost from the outset, it was impossible to transfer the money 
immediately. To do that, we needed to sign a new agreement specifying that 

                                                      
98 Source: interview with the research advisor, Agribusiness, ACI Ltd. 
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both partners would share the research costs. Furthermore, to invest in anoth-
er company outside Bangladesh, the government of Bangladesh has instituted 
a number of formalities, such as going through the Bureau of Investment, 
Bangladesh Bank, and due to the bureaucracy it takes a long time. This again 
required many documents that could not be obtained before the variety need-
ed to be released for cultivation in Bangladesh.”   
 
OlsAro did not want to send the seeds to Bangladesh because they had 

not received any money from ACI by November 2014. By that time, another 
wheat growing season had started in Bangladesh,99 but the seeds had not yet 
arrived from Sweden. ACI realized that they could not possibly plant the 
seeds that year in Bangladesh, as they were about to miss the planting date. 
That meant that they would lose six months until the seeds were grown 
again in Sweden. ACI’s expectation was that they would be able to produce 
this variety in five years, but in the circumstances, they realized that they 
would have to delay the process. They asked OlsAro to release the seeds 
soon, so that they could sow them in the field. However, due to the delay in 
transferring money from Bangladesh, OlsAro refused to release the M3-
generation seed to ACI on time, and informed ACI that as long as they had 
not received the money, they would not send the seeds.  
 

The tension was high between the parties at this time, as ACI had not re-
ceived the seeds from the Swedish company or any money reimbursing the 
cost of Prof. Rahman’s visit to Sweden. On the other hand, OlsAro was not 
happy as they had not received SEK 150,000 for the field trials, which they 
expected ACI to pay. ACI did not make the payment because there was no 
agreement from the outset that they would pay half of the Swedish research 
costs and, in any case, the seeds had not been sent to them. Moreover, the 
Bangladeshi government would not allow ACI to send that much money to 
Sweden unless there was a formal agreement with the international partner. 
According to Prof. Rahman, 

“Since ACI Ltd. accepted the delay in reimbursing ACI for Prof. Rahman’s 
visit to Sweden by the Swedish partners during his stay in summer 2014, we 
expected that OlsAro would also accept the delay in payment due to the bu-
reaucracy in Bangladesh.”  
 
ACI was sceptical about OlsAro’s commitment. Although OlsAro had al-

ready spent money on lab testing and other research-related activities, ac-

                                                      
99 The wheat growing season is November to March, since the temperature at this 
time is low enough (Source: Hossain, A and Teixeira Da Silva, J.A., 2012). 
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cording to the ACI representative, the money used for that came from grants 
the researchers had received from other institutions as academics at two 
universities. Since the money spent was not really from their own company, 
the ACI representative was still not confident about OlsAro’s commitment. 
According to Prof. Rahman,  

“Their personal commitment to research is at the highest level, but their fi-
nancial commitment has not been demonstrated. They were good researchers 
and there is no doubt about that. We have full trust in them when it comes to 
research. But we don’t know why they are not taking on the PhD student they 
were supposed to train, why they are not sending us the seeds when we prom-
ised to give them money, and why they are not using the funds that they were 
granted for research purposes. We have questions about their financial com-
mitment.” 
 

Furthermore he said that,  

“The idea was that this seed would be developed and tested in both Sweden 
and Bangladesh. Accordingly, the cost of this seed development should be 
borne by the companies in their respective countries. ACI has already invest-
ed a significant amount to test the first phase of seeds in two locations under 
the observation of a public university and public institutions. However, OlsA-
ro has not yet invested any money in that manner but rather is asking for SEK 
1,000,000 from ACI to invest in OlsAro to support their activities in Sweden. 
Since the initial agreement was that both companies would get royalties from 
the developed seed, OlsAro’s commitment as a company in this business is 
not satisfactory to the ACI representative.” 

 
At this time, Dr. Aronsson and Prof. Olsson showed interest in establish-

ing a jointly owned company, located in either Sweden or Bangladesh, to 
protect the IP. In that case, they wanted to know how the ownership would 
be divided and whether ACI would be interested in investing money in the 
company. They wanted to meet the CEO, chair, and executive director of 
ACI’s agriculture division to discuss how to resolve this issue. ACI in-
formed them that they would be willing to invest SEK 3,000,000, but that 
under those circumstances, ACI would have exclusive rights to the IP, even 
though it would share the royalties from commercializing the seeds devel-
oped through this venture.  
 

Over time, it became difficult for the Swedish firm to obtain funding 
from funding agencies, and they could not convince the venture capitalists 
to invest. On the top of this, the Bangladeshi government prohibited the 
cross-border transfer of capital without a valid agreement. When the OlsAro 
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researchers were invited to Bangladesh to draw up a new agreement so that 
ACI could transfer the money, the Swedish researchers declined the invita-
tion. This situation created tension among the parties. On the other hand, the 
Swedish counterparts expressed their disappointment and surprise at the 
government’s restrictions. They informed ACI that their trust in ACI had 
declined as ACI had not fulfilled their expectations. Accordingly, they de-
cided to keep the seeds in Sweden and planned to work on their own with 
them, funding the research from other sources, and this ultimately put “the 
final nail in the coffin”. Today, the two companies are running their own 
R&D activities in their respective countries, using their own resources, and 
expect to reach the goal separately. 

 
 

6.5.7 Uncertain future: reviving the development by taking a 
step back 

 
 

ACI was finally able to pay half of the research costs in Sweden, yet they 
still did not receive the M3-generation seeds from OlsAro. ACI researchers 
waited one season for the seeds. They were supposed to plant them during 
the winter in Bangladesh when the temperature is lower. When the seeds did 
not arrive, ACI skipped that season and the project made no progress. 
Meanwhile, communication between the parties had stopped completely. 
ACI management faced a challenge, as they did not know what to do under 
these circumstances. According to Professor Rahman,   

We invited them to come to Bangladesh for a discussion. We thought that it 
was not helping us to communicate only by email. We needed to talk face to 
face and draft a new contract so that we could transfer the money easily, re-
solve the issues among us, and move ahead in developing the salinity-
resistant wheat. They did not want to come … This was very upsetting for us. 

 
ACI waited around six months for the seeds to arrive. When the seeds did 

not arrive, they decided to use the M2 seeds, which they had kept from the 
earlier experiment in Dhaka, to develop the desired variety. They decided to 
work alone or, if possible, with the help of a public institution. 
 

Instead of immediately seeking new collaboration, ACI decided to utilize 
the seeds it had grown in its laboratory before sending a portion of them to 
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Sweden. ACI planted the earlier-generation M2 seeds in its ASRBC labora-
tory. An agriculturist, a biotechnologist, and a plant breeder were employed 
to undertake the laboratory activities. As of spring 2016, they were all work-
ing on the wheat development programme. The agriculturist, Mr. Atikur 
Rahman, is responsible for the wheat research programme of ASRBC. The 
biotechnologist, Mr. Annay, is gathering data on the different lines and sup-
porting the greenhouse experimentation, along with conserving the lines for 
future use. Another employee, a plant breeder, is undertaking the activities 
planned and approved by the research advisor and executing all the field 
support activities. This team grew the plants in the laboratory, harvested the 
seeds, and collected data as per the standards used during the collaboration. 
There were not that many M2 seeds, so it was possible to grow them in the 
laboratory. 

 
When the collaboration with the Swedish company had finally finished, 

ACI realized that it would have to seek expert help to enhance its work. 
Accordingly, ACI contacted the top research institutions in the country via 
its network. Prof. Rahman is very well known in his field and has good con-
tacts with many researchers in different institutions. Using his contacts, ACI 
developed collaboration with Bangladesh’s leading research institutions. 
ACI was very positive about collaboration with public institutions, as the 
government wanted to encourage such collaboration.100 

 
 

6.5.8 Beginning new collaboration with public research 
institutions  

 
 
ACI had initiated informal contacts with various research institutions in 

Bangladesh from the beginning of the wheat innovation project via its re-
search advisor, who was one of the country’s well-known agricultural re-
searchers. Formal contractual collaboration with these institutions was de-
                                                      
100 Since wheat is one of the seven crops prioritized by the Bangladeshi government, 
the government supports collaborative work between private and public institutions 
to develop it. However, private companies cannot release crop seed without the 
consent of the involved crop research institution. For example, if wheat seeds are to 
be released, ACI will have to collaborate with the Wheat Research Institute. The 
Institute will test the variety before approving the quality of the seeds (source: in-
terview with the research advisor and the post-doctoral researcher). 
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sired not just to access their expertise but also to reduce the time needed to 
produce the salinity-resistant high-yielding wheat variety by planting the 
seeds in different locations at the same time. Accordingly, months later, 
when the collaboration with OlsAro had unofficially ended, ACI began 
collaborating with Bangabandhu Sheikh Mujibur Rahman Agricultural Uni-
versity (BSMRAU). It is one of the agricultural universities in Bangladesh 
where high-standard research is undertaken supported by grants from devel-
oped countries. 
 

ACI planted M3-generation seeds at the BSMRAU university campus. 
The M3 seeds could not be grown in the laboratory, as the number of seeds 
had increased greatly from the M2 to the M3 generation. ACI expected to 
find variations in the seeds due to different geographical and ecological 
conditions in Bangladesh compared with those in Sweden. The crops har-
vested from the BSMRAU field were healthy and provided good results. 
One professor of the university and two scientists have been involved in this 
process as they have expertise in crop breeding. 

 
 

6.5.9 Final phases of the experiment: expected vs. unexpected 
results leading to compromised objective  
 

 
ACI continued to follow the steps performed during the collaboration 

with the Swedish experts. During this time, ACI conducted the next-level 
experiment with selected lines101 of wheat seeds from their laboratory har-
vest to discover whether they possessed the hoped-for salinity traits. 

                                                      
101 Selected lines: Lines are selected based on the exterior appearance of the plants. 
For example, if the plants look healthy, the seeds are large, and the leaves look 
healthy and green, those lines are generally selected for further experiments in hope 
that these lines of plants and the seeds harvested from them will create better off-
spring. Another way of selecting lines of plants is to select the worst ones, because 
those are the ones expected to exhibit the mutation, i.e., the change in trait. ACI 
selected both types of lines for its experiments. At first, ACI selected seeds based 
on their appearance and later they chose the ones they were planning to discard. 
One experiment cannot indicate success, so they had to conduct another experiment 
to find out whether the high-yield trait had been maintained through the experi-
ments. ACI also undertook another set of experiments to determine the root mass 
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At first they selected lines based on their appearance. From the harvested 
M6 plants, they found some good seeds that looked externally mature, 
grains are better, and came from high-yielding plants. ACI planted those 
seeds under high-saline conditions102 to select lines that would likely survive 
such conditions. This experiment was undertaken in the ASRBC green-
house. ACI used different levels of salt in the soil, i.e., 6, 7, and 8 dS/m103. 
Only two plants survived 8 dS/m salinity and those that survived produced 
low yields. Those that survived 6 and 7 dS/m salinity produced better yields 
(more number of grains) than those grown in 8dS/m salinity. However, the 
salinity-tolerance genes had evidently not been expressed in those plants. 
From this point of view, the experiments did not produce the hoped-for 
results. The ACI researchers nevertheless decided to keep the 11 plant lines 
from that experiment and plant them in the future.   
 

Finally, to see whether there might be any unexpected results, the re-
searchers conducted another experiment from the seeds that they had 
planned to discard. In this method, called the “bulk method”, seeds to be 
discarded are planted to see whether an unexpected result might appear. 
These seeds were planted in saline soil in the laboratory. Interestingly, from 
these plants, researchers found 17 lines of healthy, green plants with much 
higher yields than those of the 11 intentionally selected lines in the planned 
experiments. The plants from both these experiments will be planted in a 
field for the final stages of experimentation.  
 

Finally, it was found that, though the lines from the experiments did not 
display high tolerance of salinity, they did produce higher yields, fulfilling 
one of the research expectations. Finding the salinity-tolerance traits will 
require further experiments that may take several more years. According to 
Prof. Rahman, if they could have maintained collaboration with the Swedish 
researchers and had ongoing discussions with them, they could possibly 
have found the salinity traits in the wheat lines much earlier, though this is 
uncertain. According to Prof. Rahman, 

                                                                                                                            
produced in one or the other selected line materials, so that special attention could 
be paid to this trait in future selection. 
102 Generally, seeds cannot survive in soil that contains 12 dS/m salt. “High salt 
levels reduce water uptake by plants, restrict root growth, cause marginal burning of 
the foliage, inhibit flowering, limit seed germination, and reduce fruit and vegetable 
yields” (source: Colorado State University Master Gardener programme, on Saline 
soil and interview with the Post-doctoral researcher). 
103 dS/m is an unit to measure salt content in soil 
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“When they did not come and did not send the seeds to us, we could not con-
tinue. We decided to go on developing the high-yield properties because we 
realized it would be difficult with the older-generation seeds, 40% of which 
we had kept earlier in Bangladesh.” 

 
Furthermore, he observed that if they had continued the collaboration 

with the Swedish researchers, they could have asked them to look for other 
genetic traits in the wheat lines, such as high protein. The Swedish research-
ers might have had much more expertise in finding such traits. Since pro-
tein-rich foods are in high demand, such a trait could have good market 
value worldwide. According to Prof. Rahman, 

“Finally, we decided to go on pursuing high yield, since it was one of the 
properties the Bangladeshi government asked for. We have not yet given up 
hope of finding a salinity-resistant wheat variety, but for the time being, we 
are focusing on developing the high-yield property in the wheat. Incorporat-
ing salinity-resistance properties will take some time for us … In the mean-
time, we will test the seeds in the field and, if we are lucky, the field test will 
be positive for higher yield. By next year [i.e., 2017] we are hoping to get the 
seeds out in the market.” 

 
 

6.5.10 Current status: waiting for the government authority to 
approve the seeds  

 
 
The seeds now must undergo field testing by the government authority 

before ACI can market them to farmers. Seeds for public sale are governed 
and monitored by the seed certification authority. New varieties must be test 
planted for at least two years in multiple locations to confirm the success of 
the research. According to Bangladeshi government rules, the seeds will 
have to be sown in various places in Bangladesh with different geographical 
and ecological conditions. Although Bangladesh is a small country, differ-
ent parts of the country have different ecological and climatic conditions. 
Varieties should be planted in multiple locations so that the authorities can 
observe whether the new varieties are suitable and stable for cultivation in 
all parts of Bangladesh. Since ACI has been collaborating with the Wheat 
Research Institute, it does not expect to encounter problems releasing the 
new variety.  
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As of autumn 2016, ACI has succeeded in developing a wheat variety 
possessing one of the expected traits, that is, high yield. Although the new 
variety is not exhibiting the salinity-tolerance trait, ACI is currently content 
with having supported the government’s food security policy. ACI will have 
to wait to obtain salinity-tolerant seeds via a process of ongoing field trials 
in various locations. During the innovation process, ACI has also found 
seed lines exhibiting other desirable traits that can be developed later. 
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Chapter 7- Analysis: Innovation of e-Safe 

Alpha did not succeed in its first attempt to innovate the e-Safe. The first 
attempt failed to produce the expected novelty because customers did not 
prefer the heavier, bulkier safety coupling. As a result, the process had to be 
repeated, i.e., iteration took place (Rogers, 1967). The two attempts faced 
different conditions, causing differences in the managers’ and engineers’ 
expectations and in their perceptions of how the process would unfold. That 
is, the process faced uncertainties on several occasions (Knight, 1921; 
Holmen and McKelvey, 2013). In the following, the conditions that caused 
uncertainties to emerge in the e-Safe innovation process in both attempts 
and how Alpha undertook and linked the activities to address those uncer-
tainties are discussed based on the theoretical framework developed in chap-
ter 3. 

 

7.1 The first attempt: conditions under which 
uncertainty emerged during the development of a 
safety coupling 

 
 
During the first attempt to create the new e-Safe solution, uncertainties 

manifested themselves because of the complexities (i.e., interconnectedness) 
of the physical resource configuration, the unavailability of an important 
component or resource, and the actors’ lack of knowledge of how to address 
these complexities. 

 
The evidence indicates that the existing configuration of the coupling 

was complicated due to the number of small components and the complex 
interdependencies among them. According to theory, uncertainty can arise 
when recombined resources within and constituting an existing structure 
face internal resistance due to interdependencies among them (cf. Baraldi, 
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2001; Fonseca, 2001; Håkansson and Waluszewski, 2002; Waluszewski, 
2004; Hoholm and Olsen, 2012; Petruzzelli and Savino, 2014). Such uncer-
tainty can be resolved by unlocking and recreating the interdependencies 
through adjustments. However, the engineers lacked sufficient knowledge to 
unlock and recreate the interdependencies in the existing structure, although 
they believed that they had that knowledge from previous experience of 
similar processes (Maidique and Zirger, 1985; Hjorth, 2005; Maskell and 
Malmberg, 2007).  

 
An actor’s perception of and ability to identify and address a problem are 

arguably determined by his or her previous knowledge and experiences 
(Holmen and McKelvey, 2013). Accordingly, the engineers began to recre-
ate the interdependencies. However, they were able to solve only part of the 
problem and, in doing so, created complications in the other part. They 
could not resolve all the complications by recreating a sound interdependen-
cy among the components; for example, they could not develop a simple 
latch that could fit in a smaller interior of the coupling, reflecting their inad-
equate knowledge. As knowledge begets knowledge (Holmen and McKel-
vey, 2013), in this case, lack of knowledge (resources) led to a lack of un-
derstanding (resources) of how to resolve (activity) the complications in the 
resource configuration, and also created conditions under which the actors 
experienced a discrepancy between what they achieved in the process and 
what they expected – i.e., a condition called uncertainty (Knight, 1921; 
Galbraith, 1977; Daft and Lengel, 1986; Jalonen, 2011). Uncertainty 
emerged not only because of the complications in the physical resource 
configuration but also because of the engineers’ (actors’) reluctance to 
acknowledge (resources) their limited knowledge of how to fix the compli-
cation and their resulting failure to act (activities) based on that limited 
knowledge (resources). 

 
Furthermore, the engineers’ lack of knowledge also caused resource una-

vailability through their failure to develop the simple latch needed to recre-
ate the resource configuration. According to theory, when resources are 
unavailable, certain activities cannot be undertaken and uncertainty emerges 
in the process of producing the novelty (cf. Goldratt, 1997; Liebeskind, 
1997; Cockburn, 1999; Spencer, 2003; Mazzarol and Reboud, 2008; Cha-
turvedi, Kumar, and Rahul, 2009; Eveleens, 2010; Muller, 2013). The evi-
dence indicates that inability to develop the right kind of latch (resource 
unavailability) affected the proper adjustment of the components (activity), 
eventually affecting the outcome (i.e., the safety coupling) of the process. 
As activities are path dependent (Arthur, 1994; David, 2000; Sydow, 
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Schreyogg, and Koch, 2009), complexity when undertaking an activity (ad-
justment in the components) led to further complications in the activity 
chain, eventually affecting the outcome. The gap in the actors’ knowledge 
of the physical resource configuration (between the kind of knowledge they 
needed to create new configuration and the knowledge they possessed in 
reality) caused a gap in the performance and linking of the activities (be-
tween what the actors executed and what they needed to execute), which led 
to a further gap in the resource configuration (between what a sound config-
uration needed and what was produced). This all started with the actors’ 
lack of knowledge.  

 
 

7.2 The first attempt: managerial response to 
uncertainties through undertaking and linking 
activities  

 
 
Initially, as the engineers perceived that they had enough physical and 

knowledge-related resources to undertake the activities of recreating the 
resource configuration by themselves, they performed the activities in house 
without seeking any external actor’s help. From another point of view, the 
engineers arguably did not perceive any lack of resources and therefore did 
not perceive any uncertainty arising from the dynamic interaction among the 
actors (themselves), activities (resource combination), and missing re-
sources (physical and knowledge resources). 

 
The evidence indicates that the existing knowledge and previous experi-

ence of the engineers guided their perceptions of reality (cf. Holmen and 
McKelvey, 2013), namely, that the safety problem in the coupling could 
easily be fixed using their available resources. For example, Alpha obtained 
information about customer needs and preferences from the survey conduct-
ed by its sales subsidiary, and about what the Swiss government wanted in 
the coupling from the regulations set by the regulating authority of the 
Swiss government, and so on. The engineers examined previous designs to 
find out where the problem was in the coupling. By integrating all that in-
formation, Alpha’s engineers were able to design a new coupling that in-
cluded a new pair of small latches to be added to the existing coupling. Lat-



160 

er, the actors attempted to validate that design through undertaking recom-
bination activities. Activities were therefore undertaken to bridge the gap 
between the existing resource (the design) and the expected resource devel-
opment (the safety coupling) using the existing resources (knowledge and 
the existing coupling) possessed by the actors (engineers) (Håkansson, 
1987). 

 
The evidence indicates that the engineers soon realized that there was a 

difficulty creating the bridge between the existing design and the reality of 
developing a safety. The engineers’ existing (lack of) knowledge impeded 
them from perceiving the problem in the safety function in a certain way, 
preventing them from developing a single pair of latches. In this case, exist-
ing knowledge resources did not support proper activation of the physical 
resources (components), and as a result, latch development activities were 
affected by the lack of knowledge. Under such circumstances, the engineers 
could look for other sources of knowledge for developing the knowledge 
base, but they did not want to risk losing their proprietary IP during interac-
tion with others. Instead of attempting to reduce the gap in their knowledge 
by recruiting or developing relationships with others, they accepted the out-
come that they could feasibly produce using their existing knowledge while 
relinquishing their hope of having all the desired properties in the coupling. 
The engineers (actors) made compromises in the properties of the coupling 
(new resource configuration) as they wanted to protect losing the idea of 
developing the safety coupling. That is, to protect the idea of developing a 
novel resource (a safety coupling) from losing it in interaction with others, 
actors made compromises (acted in a way which was feasible) in the con-
figuration of it (safety coupling), which eventually affected the final re-
source development (safety coupling). Reciprocity among resources and 
activities are observed here. 

 
It is evident from the first innovation attempt that the engineers would 

not have faced complications during latch development if they had been 
willing to bring new perspectives into the process by interacting with other 
actors, for example, by engaging consultants. In an ideal scenario, as IMP 
theory suggests, actors would prefer to develop relationships with other 
actors to gain access to resources that they lack (Håkansson, 1987; 
Maidique and Zirger, 1985; Håkansson and Eriksson, 1993; Håkansson and 
Snehota, 1995; Porter and Ketels, 2003; Powell and Grodal, 2005; 
O’Connor and DeMartino, 2006; Ortt and Smits, 2006; Håkansson and Ol-
sen, 2012). However, the situation was different in this case. The evidence 
indicates that the Alpha actors were unwilling to interact with outside actors 
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as they did not want to risk losing their IP and design. Furthermore, they 
were convinced of their self-sufficiency, that they had all the resources they 
needed in order to develop the coupling themselves. Protecting their IP and 
design was more important to them than accessing better knowledge (rela-
tionships) for developing that IP or design. To protect their IP from poten-
tial relationships, the engineers passed up the opportunity to gain new in-
sight by developing new relationships. 

 
At the same time, the engineers learned from the conflict between the 

latch and other components where the mismatch was in the safety coupling. 
It is argued in theory that actors can identify a problem and address it using 
their existing knowledge of solving similar problems (Holmen and McKel-
vey, 2013); however, in this case the mismatch was identified when the 
actors faced the reality arising from their actions. The outcome of their ac-
tions in the process was improved insight (knowledge as resources) into the 
failure of the activities. Then again, as resources were activated and regen-
erated by the activities, the regenerated resources eventually created a sound 
basis for undertaking and linking future activities in the process (cf. 
Håkansson, 1987; Dubois, 1994). For example, the engineers were able to 
design a new safety coupling incorporating a new safety latch technology 
when the first safety coupling was not accepted by the customers, and that 
reduced uncertainties in the activities they undertook later in the process. 
There was continuous interaction among the engineers (actors), their actions 
(latch development), and resource creation (creation of new safety latch by 
applying new insight), and the innovation of e-Safe progressed through that 
interaction.  

 
Furthermore, data indicate that under these circumstances the engineers 

prioritized market re-entry by satisfying the Swiss government over satisfy-
ing the customers. Accordingly, they made a safety coupling but gave up 
their expectation of maintaining high performance. Alpha compromised in 
the resource configuration and accepted reaching a goal that deviated from 
the expected one. The goal had been compromised as an outcome of the 
compromises made in the process. Due to reciprocity, the novelty created in 
the process did not achieve the expected goal. However, the solution created 
was feasible for the engineers at that time as it allowed them to re-enter the 
market. It is argued in the literature that by making compromises in resource 
configuration, an innovator might not reach the “promised land” (Fonseca, 
2001). For Alpha, what was attained was not the “promised land” but some-
thing good enough to allow it to maintain one of its most important markets 
for the time being. Since the outcome was not entirely acceptable to the 
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customers, the innovation was not successful. The unsuccessful outcome 
caused the engineers to reiterate the process using similar activities.  

 
Figure 7.1 illustrates how Alpha’s engineers performed and linked activi-

ties during the process, how uncertainties emerged, and how the engineers 
tried to reduce these uncertainties in their first attempt to produce the safety 
coupling. The figure shows that the initial goal was to create a safety cou-
pling with high airflow performance. That goal influenced the engineers’ 
decisions on to how to undertake the activities and how to use the resources 
to achieve the goal, and the process continued through interaction among 
the internal actors, the components, and the activities that the actors under-
took. However, the intended goal was not achieved due to the actors’ lim-
ited knowledge of how to handle the activities and the consequences of that. 
For example, the discrepancy between the knowledge that Alpha’s engi-
neers possessed and the knowledge that they needed affected their ability to 
undertake and link activities, i.e., created a discrepancy between what they 
wanted to do and what they could do in reality. To address such discrepan-
cies, Alpha made compromises at the resource configuration level that in 
turn created discrepancies in the final resource development, i.e., between 
the properties they expected to create in the process and what they actually 
achieved given their limited abilities. Ultimately, compromises made in the 
resource configuration kept Alpha from reaching the intended goal.   
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Figure 7.1: The uncertainty-embedded e-Safe innovation 
process and managerial response to that uncertainty. 

 
 
 

 

 

 

 

 

 

 

 
 
 
 

 
 
 
Source: Author’s own (developed from the above analysis in the light of the 
uncertainty-embedded innovation process model) 
 
 
 

Activities (adjustment of the compo-
nents):  
Discrepancy in activities between 
what is feasible given limited 
knowledge and what needs to be 
undertaken 
 

Actors (engi-
neers): 

Discrepancy 
between 

knowledge 
possessed and 

knowledge 
needed 

 

UNCERTAINTY 
 

Goal (intend-
ed novelty): 
e-Safe with 
safety con-
nection, high 
airflows, 
light weight, 
low price, 
and small 
size 
 

Resources (new 
resource configu-
ration): Discrep-
ancy between 
expected and 
feasible property 
configuration 
 

DEVIATION 

Finally creat-
ed novelty: 
Safety en-
sured but 
airflow is 
lower; cou-
pling is 
heavier, 
bigger, more 
expensive 

Goal influenced 
actors’ choices of 
activities, nature of 
resource configura-

   

COMPROMISED 
 COMPROMISE 

 



164 

7.3 The second attempt: conditions under which 
uncertainty emerged during the development of a 
safety coupling 

 
 
During the second attempt to create a new solution, called e-Safe, uncer-

tainties arose mainly because of the unavailability of a key technology (i.e., 
the new safety latch technology), which meant that activities could not be 
activated in the process. Among other conditions, activity gaps caused by 
resource gap (unavailability), repetitive activities, and actors with different 
expectations of the process were notable. Above all, due to path dependen-
cy, failure in one activity affected other activities, creating unfavourable 
conditions in the process. 

 
The evidence indicates that the resource unavailability was caused by an 

actor’s reluctance to share the desired resources. According to theory, a 
main cause of resource unavailability is linked to IP rights and actors’ pref-
erences not to cede patents to others, i.e., not to share resources (Goldratt, 
1997; Liebeskind, 1997; Cockburn, 1999; Spencer, 2003; Mazzarol and 
Reboud, 2008; Chaturvedi, Kumar, and Rahul, 2009; Eveleens, 2010; Mul-
ler, 2013). This is evident in this case. During the second attempt to produce 
the safety coupling, uncertainty emerged when resources were not willingly 
shared by an actor, because he had different expectations for using the re-
sources that Alpha desired. Björn refused to sell his IP to Alpha because he 
wanted to produce and sell his own products using his own invention. This 
scenario, in which actors have different expectations of the same process, 
was aligned with theory. 

 
The two conditions mentioned above caused further uncertainties by cre-

ating inertia in the activity chain. According to theory, resources activate 
activities (Håkansson, 1987; Bankvall, 2011); logically, then, the unavaila-
bility of resources disallows the activation of activities (Goldratt, 1997). 
When certain resources are unavailable, activities that need those resources 
cannot take place, so the activity sequence in a process enters an inert phase 
(Goldratt, 1997). When Björn refused to sell the patent for the safety latch 
technology to Alpha, Alpha was unable to carry out the development task 
that required that technology. Although the actors (engineers) had attempted 
to access resources from other sources, for example, by asking a strategic 
supplier to develop a similar technology for them, this approach did not 
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succeed. Without the key technology (resource), a gap was created in the 
activity sequence. If resources activate activities, then a lack of resources 
blocks activities. The evidence indicates that the reciprocity between re-
sources and activities was destabilized in this phase. Existing IMP litera-
tures, however, do not address the destabilization of reciprocity between 
resources and activities in a process. 

 
Furthermore, as activities are path dependent, inertia could arise. Since 

Alpha could not begin configuring the components in a better way without 
the new safety latch technology, further activities relevant to the production 
of the safety coupling could not proceed. That is, due to path dependency, 
once one activity cannot take place, the possibly dependent activity (in this 
case, reconfiguration) cannot take place either.  

 
The next time uncertainty emerged in the process was when a sequence 

of repetitive activities occurred without producing the preferred output, 
resulting in necessary resources being unavailable. Although all the actors 
were knowledgeable about how to undertake those activities, they could not 
undertake the next phase of activities because of the resource unavailability 
caused by the repetitive yet unsuccessful activities. The process was not 
advancing, but instead was repeating itself through monotonous cyclical 
actions. In these circumstances, multiple interactions among the three as-
pects, but without any preferred output, could be observed. Theory suggests 
that innovation processes advance through interaction among actors, activi-
ties, and resources (Lundgren, 1995); then, however, the question is why the 
process was not advancing despite many layers of interactions among these 
aspects.  

 
The data indicate that the Chinese supplier was trying to develop the 

latch according to the exact specifications provided by Alpha, and that all 
the materials and moulding and shaping tools needed to develop the latch 
were available to them. Even after 20 trials, however, the Chinese supplier 
could not develop the right latch because the latch did not match the rest of 
the coupling. The problem arose as the suppliers did not have a complete 
understanding of the coupling in which the latch was to be installed. This 
condition can also be referred to as resource (design) unavailability. Due to 
resource unavailability, the activities taking place could not produce the 
preferred outcome to take the process to the next level. It is argued in theory 
that in a process, the output from one activity becomes the input for the next 
activity (Dubois, 1994; Bankvall, 2011). Since the preferred output was not 
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produced by these repetitive activities, there was no input for the next ac-
tivity, which consequently could not take place. 

 
It is known from theory that resource unavailability breaks an activity 

sequence, as it breaks the resource–activity reciprocity by hindering the 
undertaking and linking of further activities in the sequence (Bankvall, 
2011). The data indicate a similar pattern here. In this process, another level 
of inertia is evident, although this inertia was caused by repetitive activities 
instead of no activities. Then again, since activities are path dependent, the 
process was not advancing because no new activities could be linked in the 
sequence. This created a condition of uncertainty in which the actors were 
unsure how to solve the problem without revealing the full design of the 
coupling. 

 
 

7.4 The second attempt: managerial response to 
uncertainties through undertaking and linking 
activities  

 
 
Since unavailability of the key resource (i.e., the new safety latch tech-

nology) was the reason why the innovation process had become mired in 
inertia, the managers naturally wanted to eliminate the inertia by obtaining 
this key technology. The first attempt was to ask the inventor to sell his 
patent. Developing a relationship with the right partner was the first activity 
the actors intended to perform at this time. When the inventor refused to sell 
the patent, Alpha asked its strategic suppliers to develop a similar compo-
nent for them. When that did not work, Alpha tried to find other appropriate 
inventions outside Sweden, making several attempts to establish resource–
activity reciprocity and thereby escape the inertia. This shows that inertia 
may stop an innovation process by not linking activities relevant to the nov-
elty creation, although initiating other activities to support that linking. Iner-
tia can therefore lead to a search for further opportunities. 

 
According to theory, compromise is a mechanism for eliminating uncer-

tainty. Compromises can be made within actors’ relationships, resource 
configurations, and activity sequences. In this case, the inventor did not 
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initially want to compromise by selling his patent to a more financially ca-
pable firm, even though he was struggling to sell his own products in the 
market. As a result, Alpha had to make a compromise throughout the pro-
cess, i.e., had to stop the innovation activities for several years, meaning 
that there was no output. However, the same inventor later reached a settle-
ment with Alpha, allowing his invention to thrive through Alpha’s innova-
tion. That is, the inventor compromised for the sake of his invention’s suc-
cess. The evidence indicates that the inertia had been dissolved or destabi-
lized by the compromise made by the same actor whose earlier unwilling-
ness to share resources had caused the uncertainty. Furthermore, the 
inventor tried to adapt his technology during the process as well, to ensure 
that his invention would thrive in other products.  

 
The next time uncertainty emerged due to repetitive activities that did not 

yield the preferred outcome, it was eliminated by applying the mechanism 
of compromise at the relationship level. By adapting as needed to partners’ 
expectations, one can maintain good relationships, giving an actor access to 
important resources (Håkansson and Snehota, 1995; Gummesson, 2002). 
For example, Alpha complied with the expectations of its Chinese supplier 
by revealing the complete design. Although there was a risk that Alpha 
might lose its IP, at that time it was more important to maintain the relation-
ship with the supplier and obtain the desired latch than to keep the design 
secret. Alpha prioritized future gain from obtaining the key component 
(which would permit fabrication of the intended product) over its fear of 
losing its IP. When Alpha showed the supplier the complete design, the 
supplier was able to identify where the problem was, giving Alpha new 
insight into how to solve the problem. They identified a need for slight ad-
justments in the resource configuration. However, this time there was no 
need for major compromise at the resource configuration level, as no prop-
erties had been changed, although compromise had been made at the rela-
tionship level. The final outcome of the process was very satisfactory, and 
there was no deviation from the expected goal. 

 
Figure 7.2 illustrates how Alpha’s engineers performed and linked activi-

ties during the process, how uncertainties emerged, and how the engineers 
reduced the uncertainties in their second attempt to produce the safety cou-
pling. The figure shows that this time the engineers wanted to maintain their 
initial goal by developing a safety coupling with high airflow performance. 
This goal influenced their decisions about how to undertake activities and 
how to use resources to achieve the goal, and the process advanced through 
interaction among the actors, resources, activities, and goals. During this 
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time, an external actor had blocked Alpha’s access to the needed resources. 
Due to the lack of key resources, activities stopped and the process became 
mired in inertia, giving rise to uncertainty. This uncertainty was eliminated 
through the compromise made by the inventor, i.e., the actor who had ini-
tially created the inertia.  
 

 

Figure 7.2: The uncertainty-embedded e-Safe innovation 
process and managerial response to that uncertainty. 
 

 
 

 

 

 

 

 

 

 

 

 
Source: Author’s own, developed from the above analysis in light of the 
uncertainty-embedded innovation process model. 
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Chapter 8: Analysis – Innovation of 
SRHYWV seeds 

When developing the salinity-resistant high-yielding wheat variety 
(SRHYWV), Advanced Chemical Industries Ltd. (ACI) performed and 
linked various activities over time in interaction with several national and 
international actors. During the process, ACI exchanged and exploited vari-
ous resources and produced outputs in sequence over time. The activities 
linked in the innovation of the SRHYWV seeds were not always sequential 
but rather were sometimes disjointed, leading to inertia. Furthermore, ACI 
faced changing conditions over time, which caused differences in the re-
searchers’ expectations as to how the process should unfold. The process 
faced uncertainties on several occasions (Knight, 1921; Holmen and 
McKelvey, 2013). In the following, the conditions that caused uncertainties 
to emerge in the SRHYWV innovation process and how ACI undertook and 
linked the activities addressing those uncertainties are discussed based on 
the theoretical framework developed in chapter 3. 

 
 

8.1 Conditions under which uncertainty emerged 
during the SRHYWV development process  

 
 
The SRHYWV innovation process became uncertain mainly due to two 

conditions that emerged sequentially. The first condition was that the actors 
had different understandings of how to handle the process, which damaged 
the relationship between the partners, leading to conflict. This conflict ulti-
mately led to termination of the relationship, hindering the exchange of 
resources and creating the second condition, i.e., resource unavailability. 
Moreover, as the activities were path dependent, uncertainty in one activity 
affected the next, continuing to create uncertainty throughout the process. 
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Initially, the SRHYWV innovation process was taking place satisfactori-
ly, as both parties seemed very committed to the relationship and they were 
making necessary adjustments to each other’s demands. That enabled them 
to access the resources they needed from each other. They helped each other 
access funding so that they could produce the seeds in a good collaborative 
manner. ACI accepted OlsAro Crop Biotech AB’s suggestion to develop the 
advanced research facility and OlsAso accepted ACI’s suggestion regarding 
the funding application. There was a great deal of productive compromise 
on the part of both firms in this relationship.  

 
Later on, the actors found out that they had different understandings of 

how to handle the process. It is argued in theory that when actors differ in 
their activity handling, opinions, and expectations (Cyert and March, 1963; 
Holmen, 2001; Håkansson and Olsen, 2012), their differences can signifi-
cantly affect their relationship and, in turn, the resource transactions and the 
coordination of the resource recombination activities. Theory also argues 
that when actors are in conflict due to differences, they may end up termi-
nating relationships (cf. Arias, 1995; Izushi, 1997; Harris et al., 2000; Love 
and Roper, 2001; Coles, Harris, and Dickson, 2003). The data indicate sev-
eral instances when ACI and OlsAro disagreed as to how to perform the 
experiments, i.e., whether to sow the seeds in the laboratory or in the field, 
whether to use external or internal labour to tend the plants, and whether to 
use money from the funding agencies or to ask ACI to bear half of the costs. 
When ACI found out that OlsAro had planted the seeds in the field without 
considering the cost of production and without settling who was to bear 
what costs, etc., ACI expressed dissatisfaction. ACI was confused as to 
whether it could trust the partner, meaning that the relationship was already 
strained by the differences. 

 
Just when the relationship between the partners began to worsen, another 

condition arose that strained the relationship even more. This condition can 
be referred to as resource unavailability caused by an external actor. OlsAro 
demanded that ACI should bear part of the development costs and accord-
ingly asked ACI to transfer the requested money to OlsAro. ACI could not 
immediately remit that money because the Bangladeshi government prohib-
ited the transfer of financial resources to a foreign country without a valid 
agreement. It is argued in theory that political actors may prohibit the ex-
change of certain resources among actors even though the actors may be 
willing to share those resources (Freeman, 1974; Rogers, 1983; Nelson, 
1993; Lambooy, 2005; Foster, 2010). As a result, OlsAro was dissatisfied 
and said that it could not trust ACI. Due to conflict resulting from a lack of 
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trust, OlsAro refused to send the seeds to Bangladesh. Poor relationship can 
affect resource flows among actors as actors may refuse to exchange re-
sources (cf. Håkansson and Snehota, 1995; Gummesson, 2002). Once re-
sources become unavailable, that creates a gap in the activity sequence.  

 
Furthermore, resource unavailability caused great difficulties because 

SRHYWV development activities were linked via sequential experiments. 
The experimental activities were not taking place in parallel in two different 
facilities to explore different alternatives, but rather had to be performed in 
sequence, with the output of one chain of activities being sequentially con-
nected to the other chain of activities at the other facility. The expectation 
was that the activities would take place alternately in two facilities, connect-
ed by an output/input, i.e., seeds. Both companies were exchanging newer-
generation seeds, treating those seeds independently in their own facilities. 
When the seeds (i.e., the output of one chain of activities) reached Sweden, 
the Swedish researchers undertook experiments based on their knowledge, 
expertise, and available facilities. After the full sequence of activities took 
place in one facility (e.g., in Sweden) and a new generation of seeds was 
produced, the seeds were sent to the other partner (e.g., to Bangladesh). 
There, independently performed activities were conducted, the output of 
which was connected by a single transaction between the companies and 
countries. Then again, in this case it was not just one activity that was con-
nected to another by a resource, but a whole activity chain that was connect-
ed to another by a resource. The activities already undertaken created a def-
inite path that future activities had to follow, causing path dependency (cf. 
Arthur, 1994; Lundgren, 1995; David, 2000; Sydow, Schreyogg, and Koch, 
2009). This is why when certain resources (i.e., seeds) were unavailable, a 
whole chain of activity was affected, causing inertia. When the seeds were 
not sent to Bangladesh, the whole chain of activities to be performed in 
Bangladesh, ground to a halt.  

 
These two subsequent conditions stopped resource exchange between the 

partners, adversely affecting the process. Lack of access to newer-
generation seeds (resources) broke the reciprocity between resources and 
activities, meaning that ACI could not continue the experiments (activities) 
they had planned. This led ACI to a condition of activity inertia in which no 
activity took place for about six months (Goldratt, 1997) and researchers 
faced long-term uncertainty.  
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8.2 Managerial response to uncertainties through 
undertaking and linking activities  

 
 

Since inertia in the SRHYWV innovation process was caused by the un-
availability of the new-generation wheat seeds, the first concern was to en-
sure that the seeds were available and the inertia was resolved. However, to 
obtain the seeds there was a need to improve the relationship with OlsAro, 
because a good relationship can ensure resource exchange between firms 
(Kogut and Zander, 1992; Porter and Ketels, 2003; Powell and Grodal, 
2005; O’Connor and DeMartino, 2006; Ortt and Smits, 2006). ACI invited 
OlsAro to Bangladesh to discuss the matter, in hopes of solving the problem 
between them for the sake of continuing the process. However, OlsAro did 
not accept that invitation. It is apparent that OlsAro did not want to come to 
any agreement with ACI. Theory suggests that actors attempt to accept dif-
ferences among them (cf. Bankvall, 2011) to maintain good relations 
through adjusting and adapting established relationships (Håkansson and 
Snehota, 1995; Gummesson, 2002; Lundgren, 1995; Ford et al., 2002), since 
good relationships enable access to resources (Håkansson and Snehota, 
1995; Gummesson, 2002). However, in this case, OlsAro was unwilling to 
improve the relationship by adapting, even for the sake of continuing the 
process. According to theory, actors develop relationships to access re-
sources and to access the abilities of other actors to handle activities. Using 
a similar logic, an actor would not develop relationships with other actors if 
the actor did not need the resources or others’ abilities to handle activities. 
Although the second reasoning is not evident in this case, it can be assumed 
that this was the reason why OlsAro did not attempt to improve the relation-
ship with ACI. OlsAro had the seeds as well as the technology and 
knowledge to develop the seeds. OlsAro’s failure to compromise interrupted 
the resource flows (seeds) among the companies, finally interrupting the 
experiments (transformation activities), i.e., causing inertia in the process.  

 
Under such uncertain conditions, ACI could not immediately restart the 

project as it lacked the seeds as well as the expert knowledge. Without re-
sources, an actor cannot begin undertaking activities (cf. Bankvall, 2011). 
Since attempts to improve the relationship had not succeeded, the only way 
to gain access to the seeds and restart the process was to iterate the process, 
i.e., go back several steps. In iterating the process, ACI again started to un-
dertake and link the activities using the remaining M3-generation seeds 
from the second year, which they had kept in Bangladesh as insurance 
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against loss during transportation. It is argued in the literature that iteration 
takes place when an activity fails to produce an outcome that is desirable for 
undertaking another activity. The purpose of iteration is therefore to make a 
previously undertaken activity more effective so that better output can be 
produced. In this case, iteration took place not to correct an activity but to 
ensure resource availability. 

 
Given the available knowledge and abilities, ACI realized that it could 

not possibly achieve both of the initial objectives even with the seeds from 
the second year. One important property of the expected wheat variety had 
to be foregone in order to continue with the project. ACI gave up the expec-
tation of finding salinity resistance, for which it had initiated the collabora-
tive project, keeping the expectation of increasing yield in the new wheat 
variety. Based on this compromise in the resource configuration, ACI orga-
nized experiments in Bangladesh, developed new relationships with several 
national actors, and applied its knowledge to develop the high-yielding 
wheat variety. This illustrates how ACI compromised on the goal, in re-
sponse to compromising on the resource configuration (i.e., seed proper-
ties), and also compromised at the activity level due to reciprocities among 
the goal, actors, activities, and resources. Accordingly, today ACI expects to 
achieve the remaining goal. However, deviation from the originally intend-
ed goal does not necessarily mean failure as long as the revised outcome is 
acceptable to users (Tolga and Alptekin, 2008). The ACI researcher, Prof. 
Rahman, believes that if the new variety can produce higher yields, as re-
cent tests indicate, this should be enough to satisfy the farmers. 

 
Figure 8.1 illustrates how ACI performed and linked activities during the 

SRHYWV innovation effort, how uncertainties emerged, and how ACI 
reduced these uncertainties over time. The figure shows that the initial goal 
was to create a variety of wheat that would produce high yields and be re-
sistant to salt, and thus suitable for cultivation in salinity-prone soil. Based 
on those goals, ACI contacted OlsAro, sought funding from various sources 
through collaboration with OlsAro, and performed experiments in sequence, 
and so on. However, during the process, the relationship with the main part-
ner was adversely affected by limited funding. This limitation affected the 
relationship, the poor relationship affected the resource exchange, which in 
turn led to the termination of the relationship and the halt of activities be-
tween the partners, all of which can be summed up as a condition of uncer-
tainty. Under such circumstances, ACI sought to reduce the uncertainty by 
using its own and the national actors’ abilities to undertake activities. By 
using its own resources (i.e., older-generation seeds), ACI compromised on 
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the resource configuration (i.e., seed properties), in turn causing it to com-
promise regarding the goal. This goal compromise affected the activities 
and as a result, ACI expects to deviate from its original goal.  
 

Figure 8.1: The uncertainty-embedded SRHYWV seed 
innovation and managerial response to that uncertainty. 
 
 

 
 

 

 

 

 

 

 

 
 
 
 
 
 

 
 
 
Source: Author’s own developed from the above analysis in the light of the 
uncertainty-embedded innovation process model 
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Chapter 9- Cross-Case Analysis 

9.1 Conditions under which uncertainties emerged 
in the e-Safe and SRHYWV innovation processes 
 

 
Data indicate that the most obvious condition that causes uncertainties is 

path dependency (see Table 9.1). However, according to theory, path de-
pendency implies that one path leads to another (cf. Arthur, 1994; 
Lundgren, 1995; David, 2000; Sydow, Schreyogg, and Koch, 2009), i.e., a 
process takes the direction determined by previous paths. Therefore, path 
dependency is not necessarily a condition that causes uncertainty but rather 
is a condition that leads a process along a certain path by enabling certain 
courses of action to reach an end. In both cases, previously taken paths or 
previous courses of action could not create new courses of action in the 
process but rather the same courses of action, i.e., repetition of the same 
activities. Furthermore, in the case of ACI, previous courses of action com-
pletely stopped the execution of ensuing courses of action for an indefinite 
time under the condition of resource unavailability. As one path leads to 
another path, when an action could not be undertaken, the next activities in 
the process could not take place. In this manner, in both cases, future paths 
(activities) were limited by the previous paths (activities), and this created 
uncertainty in the process. 

 
However, path dependency in combination with resource unavailability 

could cause uncertainties in the innovation process. Resource unavailability 
is a common problem in innovation processes (cf. Goldratt, 1997; 
Liebeskind, 1997; Cockburn, 1999; Spencer, 2003; Mazzarol and Reboud, 
2008; Chaturvedi, Kumar, and Rahul, 2009; Eveleens, 2010; Muller, 2013). 
For example, the data indicate that when a particularly important resource 
(i.e., seeds or technology) was unavailable, actors (i.e., ACI or Alpha) could 
not carry out the activities needing that resource, affecting the next activity 
in the chain. When seeds were not transported to ACI from Sweden, ACI 
could not begin the next-generation seed development by sowing the seeds 
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in the laboratory. When the safety latch technology could not be acquired, 
Alpha could not begin developing the safety coupling by developing a new 
design. In both cases, due to path dependency and resource unavailability, 
the process ended up in inertia with no activities taking place (Goldratt, 
1997) – in other words, an activity gap arose in the process. Accordingly, 
ensuing planned activities could not be executed, because there was no out-
put from previous activities. 
 

Although theory does not suggest that path dependency can cause inertia, 
in the present cases it can be noted that path dependency could lead to iner-
tia in the path or process, which eventually affected the production of the 
expected output in both cases. As a result, under the condition of path de-
pendency, the processes took an unintended direction. Furthermore, due to 
path dependency, under the condition of resource unavailability, processes 
can end up in repetitive activities through the iteration of the same sequence 
of activities over time (Rogers, 1967). According to theory, an activity that 
does not produce a preferred output cannot take a process to the next level, 
as the output of the activity is not preferred as the input for the next activity 
(cf. Dubois, 1994). Repetitive activities take place as the activities cannot 
produce the preferred input linking the next activity in the process, and the 
actors repeat the same activity in hope of producing the preferred output. 
This condition creates uncertainty, as the activities produce no preferred 
output. For example, during the latch development, the Chinese supplier’s 
engineers kept repeating the same set of activities in hope of producing the 
right kind of latch for the coupling. Every time they produced a latch, it did 
not fit the coupling and cracked, so the engineers had to repeat the process. 
The engineers were unable to identify the problem that was causing the 
production of unacceptable latches. There was no proper input with which 
the Chinese engineers could undertake the integration activities. In contrast, 
however, no repeated activities are observed in the case of ACI. 

 
Then again, when conflicting resources (Gadde and Håkansson, 2001; 

Sundquist, Dubois, Gadde, and Hulthén, 2003; Ingemansson, 2010) had 
been integrated, this did not always produce the preferred outputs, even 
when the actors had the knowledge needed to undertake the integration ac-
tivities. When there was no preferred output, there was also no preferred 
input for the linking of further activities. That is, resources were unavailable 
due to the conflicting properties of resources and due to the failure to re-
solve this conflict in new resource combinations. Resource unavailability 
was therefore caused not only by actors’ reluctance to share resources 
(Liebeskind, 1997; Spencer, 2003; Mazzarol and Reboud, 2008; Muller, 
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2013) but also by the outcome produced from recombining the conflicting 
resources. Under the condition of conflicting resources, which leads to a 
condition of resource unavailability, uncertainty emerges. For example, 
when Alpha’s engineers could not match the internal and external diameters 
of the coupling due to the conflicting components within the original cou-
pling, engineers arrived at a condition in which they did not know how to 
resolve the complexities. Conflict in resources is not observable in the case 
of the SRHYWV development, though perhaps it could be observable at the 
genetic level. 

 
Conditions of uncertainty can also persist because of actors’ lack of 

knowledge (Knight, 1921/2012; Galbraith, 1977; Daft and Lengel, 1986; 
Brashers, 2001; Jalonen, 2012) and different understandings, leading to 
conflict (cf. Cyert and March, 1963; Holmen, 2001; Håkansson and Olsen, 
2012) over how to deal with an innovation process. In the case of Alpha, 
although the actors had differing understandings, they eventually resolved 
their differences. In the case of ACI, the actors could not resolve their dif-
ferences, so the conflict between the partners hindered the resource ex-
change, causing resource unavailability. This is aligned with the theory that 
conflict between partners results in relationship termination, which can in 
turn disturb resource flows among actors (cf. Arias, 1995; Izushi, 1997; 
Harris et al., 2000; Love and Roper, 2001; Coles, Harris, and Dickson, 
2003). The upshot was that ACI’s experiments were severely affected by the 
resource unavailability. In the case of Alpha, actors’ lack of knowledge 
created conditions in which actors could not resolve the resource conflict, 
hindering the creation of preferred output to link with further activities. 
Uncertainty emerged when at least two of these conditions emerged subse-
quently or one caused the other to appear.  

 
Table 9.1 shows various conditions that caused uncertainties in the inno-

vation processes undertaken by the two case companies. The table shows 
some of the factors that were observed and not observed in the processes. 
The most common condition prevailing in both cases was path dependency. 
However, path dependency is characteristic of any process in which one 
path leads to another. When other conditions prevailed (as observed from 
the data), the e-Safe and SRHYWV innovation processes stopped progress-
ing, encountered activity gaps, or ended in repetitive activities without any 
progress. That is, when uncertainty emerged, it affected the activity under-
taking and linking in both cases. Uncertainties in the innovation process 
were reflected in actors’ inability to undertake activities in the processes. 
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Table 9.1: Conditions under which uncertainties emerged 
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9.2. Managerial response to the uncertainties 
emerging in the Alpha and ACI innovation 
processes 
 

 
It is expected that rational managers will try to avoid uncertainties (Cyert 

and March, 1963, 1992) and if not possible will try to eliminate uncertain-
ties once they arise, to increase process efficiency, instead of attempting to 
prevent them. According to the theoretical framework developed in chapter 
3, managers should attempt to make compromises at three levels to deal 
with emerging uncertainties. However, reality appeared differently in the 
case companies. The managers or actors in these cases did not always make 
compromises at the three levels simultaneously. Sometimes they made 
compromises in their relationships, sometimes in the resource configura-
tions, and sometimes in the planned activities, which again affected the 
goals set and the eventual outcomes of the processes. In both cases, it is 
noticeable that: (1) when the actors made compromises in their relation-
ships, they did not make compromises in their resource configurations or 
activities and (2) when they did not make compromises in their relation-
ships, they had to make compromises in their resource configuration and 
activities. Table 9.2 shows this pattern. 

 
When Alpha and ACI did not make any compromises at actor level, that 

is, they did not try to adapt to their partners’ expectations or did not try to 
develop a relationship, both firms were deprived of the knowledge or other 
necessary resources that they could have acquired from the existing or po-
tential relationship for the development of the novelty. For example, when 
Alpha’s managers lacked knowledge of how to develop a safety coupling 
yet did not want to develop a relationship due to fear of losing their IP, they 
were unable to resolve the conflicting properties of the coupling. As a result, 
they made a compromise at the resource configuration level through neces-
sary adjustments at the activity level (see Table 9.2). When ACI and OlsAro 
did not compromise in their relationship, they both suffered from inaccessi-
bility of resources (i.e., seeds and money, respectively), which compelled 
ACI to make compromises regarding the seed (resource) properties. Theory 
suggests that actors make compromises in resource configuration due to 
either technical unfeasibility or conflicting properties that cannot be re-
solved using existing knowledge (Goldratt, 1997; Tolga and Alptekin, 2008; 
Chaturvedi, Kumar, and Rahul, 2009; Alexis, 2014) – conflicting resource 
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properties, in the Alpha case. Due to lack of resources or knowledge, both 
firms had to make compromises at the activity level, that is, they could not 
undertake and link activities as intended. They had to make compromises in 
the resource configuration due to their limited abilities to undertake activi-
ties.  

 
Lack of compromise within the relationships hindered the exchange of 

resources, which in turn affected the activities, compelling the actors to 
make compromises in both resources and activities. As is known from theo-
ry, actors make compromises between the activities that are feasible for 
them to perform to produce an expected outcome and the activities that they 
want to perform. In the case of Alpha, there was a situation in which it 
could not continue the process, meaning that no output was produced (see 
Table 9.2). Due to compromises made in the resource configuration, both 
companies had to forgo some desired properties to obtain others. Due to 
compromises at the resource level, the achieved novelty deviated from the 
intended novelty. If it is important to produce the novelty as planned, com-
promises in the resource configuration may not be preferred by managers. 

 
In contrast, data indicate that when the actors compromised in their rela-

tionships, they did not need to make any compromises in their resource 
configuration as they could access all the needed resources (Alpha) or all 
the needed knowledge and technology (ACI) to be used in the novelty crea-
tion. This is aligned with the theory that actors make compromises through 
adapting to one another, enabling them to access otherwise unavailable re-
sources (Håkansson and Snehota, 1995; Lundgren, 1995; Gummesson, 
2002; Ford et al., 2002; Bankvall, 2011). Accordingly, the actors were able 
to undertake and link the activities by exploiting the necessary resources, 
thereby attaining the desired goal. For example, when Alpha made neces-
sary adjustments to the inventor’s proposals and the inventor accepted Al-
pha’s demands, both partners could cooperate in designing the desired latch. 
This attitude of mutual compromise enabled them to keep uncertainties out 
of the process. When ACI initially compromised with its partner by adapt-
ing to the partner’s demands and expectations to receive information to 
promote project development, uncertainty did not even have a chance to 
emerge. 
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Table 9.2: Managerial responses to uncertainties in Alpha and 
ACI in the e-Safe and SRHYWV innovation processes  
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not do anything 

because of 
inertia. 

No outcome 
 

There was no 
output in this 
case since 
there was no 
activity 

How Alpha 
dealt with 

uncertainties 
 

 
 
 

Compromise 
 

Alpha adapted to 
the expectations of 
the inventor after 

acquiring the tech-
nology. 

 

No Compromise  
 

  When designing the 
safety latch in relation 
to the coupling, several 
adjustments were made 
but no properties were 

compromised.  

No Compro-
mise 

 
all the necessary 
activities were 

undertaken 

No Deviation 
 

Latch was 
designed as 

expected 

How Alpha 
dealt with 

uncertainties 
 
 

 

Compromise 
 
Alpha fulfilled the 
expectations of the 
Chinese supplier by 
revealing the design 

despite its fear of 
losing IP. 

No Compromise  
 

After seeing the design 
and locating the prob-

lem, the latch was 
effectively developed 

by the Chinese supplier. 
No compromises were 
made in the resource 
configuration at this 

time 

No Compro-
mise 

 
All the planned 
activities were 
performed to 

ensure that the 
production 
succeeded. 

No Deviation 
 

The safety 
coupling was 

developed 
with all the 
expected 

properties. 
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Table 9.2:Continued 
 
 

 
 
 
Table 9.2 shows managerial responses to the conditions that cause uncer-

tainties to emerge. The headings of the three central columns of the table 
refer to the actor, resource, and activity conditions that caused uncertainties 
to emerge, compelling the actors to act in certain ways. These conditions 
were discussed in detail above and summarized in Table 9.1. The columns 
of Table 9.2 present what the actors (i.e., managers) did to address the un-
certainties, i.e., how they undertook activities to deal with the uncertainties 
and create novelty. The columns of the table present whether the actors did 
or did not compromise, the conditions under which they did or did not com-
promise, and finally how their compromises or lack thereof affected the 
final outcome of the process.  

 
The data indicate that compromises made in the resource configuration 

led to compromises in the planned activity sequences, which eventually 
threatened actors’ (Alpha and ACI both displayed this pattern) abilities to 
produce the novelty as desired, i.e., created deviations from the intended 
novelties. However, in the case of the SRHYWV innovation project, it is 

 
Actor: 

 
ACI 

Why did Alpha undertake and link activities to manage 
uncertainties in the innovation process? 

Outcome of 
the process 

Actor aspect  
(lack of knowledge 
and different under-

standings) 

Resource aspect  
(Unavailability, 
Resistance and 

Conflicting proper-
ties) 

Activity 
aspect  

(Path depend-
ency) 

How ACI 
dealt with 

uncertainties 
 

Compromise 
 

Initially ACI and 
OlsAro adapted to 

each other’s expecta-
tions, because ACI 
lacked the needed 

knowledge. 

No Compromise 
 

There was no need to 
compromise at the 
resource level since 
seeds were available 
and no conflicts were 

evident. 

No Compro-
mise 

 
Activities were 

planned and 
executed as 

planned. 

No Deviation  
 

Output did not 
diverge from 
expectations. 

How ACI 
dealt with 

uncertainties 
 

No compromise 
 

ACI and its partner 
stopped exchanging 

with each other. 
 

Compromise 
 

Seed unavailability 
and relationship 

termination com-
pelled ACI to com-
promise in the re-
source properties. 

Compromise 
 

ACI iterated the 
process using 

older-
generation 

seeds. 

Deviation  
 

ACI expects to 
have seeds with 

only high-
yielding proper-

ties. 
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too soon to argue that this deviation is wrong, as serendipitous results are 
still possible (cf. Meyers, 2007; Rundquist, 2007). Then again, compromises 
made in the relationship enabled actors to access the necessary resources for 
production, so the actors could maintain their planned activities, which may 
eventually allow them to produce the novelty desired, i.e., no deviation will 
have occurred. Based on the data, it can be argued that compromising in the 
relationship may be a better option for managers than compromising in the 
resource configuration or activities. From the above discussion, the follow-
ing propositions can be made: 

 
• Compromises made in the relationship may allow actors to produce 

novelty without deviation from the desired one by ensuring access to re-
sources (e.g., knowledge and material resource) and partners’ abilities.  

• Compromises not made in the relationship may threaten actors’ ability 
to produce novelty as desired, as exchanges of resources and partners’ 
abilities are hindered in a poor relationship.  

• Compromises made in resource configuration and activities may threat-
en actors’ ability to produce novelty as desired by limiting their choices.  

• Compromises not made in resource configuration and activities may 
allow actors to produce novelty as desired without deviation. 
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Chapter 10 - Conclusion 

10.1 Conclusions 
 
 
The study has identified several conditions that cause uncertainty to 

emerge in the innovation process and accordingly lead actors to undertake 
and link the activities in the process in certain ways. 

 
The study found that uncertainties in the innovation process are caused 

mainly by the actors who undertake the process through their indirect and 
direct actions. Actors give rise to uncertainties due to their limited abilities 
to undertake the activities in an innovation process. They also give rise to 
uncertainties due to their limited knowledge of what or how many resources 
to recombine in the process and, accordingly, of how to configure the exist-
ing resources. Furthermore, they give rise to uncertainties due to their con-
flicting understandings of how to handle the process (of undertaking activi-
ties) and of the goals and expectations for the process. Accordingly, their 
limited abilities cause uncertainties to emerge in the process by causing 
difficulties in the activity undertaking and linking. Actors also give rise to 
uncertainty by favouring certain policies over others, even when the non-
preferred ones have potential to contribute to the creation of novel value for 
customers. For example, in the case of Alpha, uncertainty began with the 
engineers’ lack of knowledge of how to resolve the conflict in resource re-
configuration. Due to their limited knowledge, they were uncertain about 
the adjustment activities that they should undertake to create a new resource 
structure with the best possible fit between the safety function and high 
performance. Under such circumstances, Alpha’s managers made a com-
promise in the resource structure. As they limited their choices of realizable 
properties through making compromises, they developed a coupling that did 
not have all the desired properties. In the case of ACI, uncertainty began 
when the Bangladeshi government (i.e., policy maker) hindered the transfer 
of resources across country borders, stopping ACI from gaining access to 
the technology and resources needed to produce the seeds. Although the 
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Bangladeshi government was not directly involved in producing the 
SRHYWV seeds, it nevertheless had a negative effect on the process by 
means of a policy causing resource unavailability. 

 
It is a common argument in the literature, particularly in the IMP litera-

ture, that actors tend to develop relationships as they lack resources. For 
example, in the case of Alpha, the engineers lacked knowledge of how to 
recombine the resources, so they attempted to develop relationships with 
other actors. It was also evident in the case of ACI, which developed a rela-
tionship to gain access to the knowledge and technology needed for 
SRHYWV development. However, relationships are not always beneficial, 
especially when they lead to conflict due to lack of trust. Actors may differ 
in their opinions or in their understandings of how to handle activities, and 
their differences can cause uncertainties when the actors are unwilling to 
find common ground and resolve their differences. That can affect the final 
outcome of the process. For example, ACI and its partner’s understandings 
differed, and neither partner was willing to compromise for the sake of the 
relationship. When their conflict grew more intense, the relationship termi-
nated and the exchange of resources and linking of activities between them 
stopped, significantly affecting the experiments. 

 
Nevertheless, of the various conditions that can cause uncertainties in the 

innovation process, the most obvious one observed in both studied cases is 
path dependency. Because paths follow paths or lead to paths, when an ac-
tivity could not take place due to resource unavailability, the path being 
followed would lead to a dead end, a condition in which no activity relevant 
to the undertaking of the process could take place. Thus, path dependency 
can only cause uncertainty when resources are unavailable. Path dependen-
cy alone cannot affect the emergence of uncertainty. For example, when a 
resource was unavailable through transaction (i.e., when the inventor would 
not sell the technology or OlsAro refused to transfer the seeds), through 
previous transformation (i.e., when the latch development continuously 
failed to produce the preferred latch), or through prohibition by other actors 
(i.e., the Bangladeshi government’s controls on money transfers), it was 
difficult to advance the process, i.e., the future path became limited by the 
present path under the influence of resource unavailability. 

 
Finally, uncertainties can emerge from the resource unavailability, which 

is directly connected to the actors who control the resources and can hinder 
their sharing. Resource unavailability is also directly related to the inherent 
complications within the resource structures and to actors’ inability to re-
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solve these complications by undertaking activities based on their existing 
knowledge. In the case of Alpha, the new safety latch technology was ini-
tially unavailable to complete the coupling production because the inventor 
did not want to sell the patent. This affected the activities and created a gap 
in the innovation process. In the case of ACI, seeds were unavailable be-
cause the partner would not send them to Bangladesh. In both cases, without 
the needed resources, activities could not be activated, causing prolonged 
inertia and a gap in the process. Under such circumstances, neither party 
could perform any activities and no outcome was produced for a long time. 
In other contexts, the same actors (i.e., the latch inventor and OlsAro) who 
had once deliberately hindered the resource sharing, were willing to share 
the resources (i.e., the safety latch technology and the seeds and TILLING 
techniques) with Alpha and ACI, respectively.  

 
Under such circumstances, which are regarded as uncertainties, the man-

agers undertook and linked activities, sometimes with considerable com-
promises, in their relationships with others, in the resource structures, or in 
the activity performance, and sometimes without compromises. Whether or 
not they compromised had a significant impact on the novelty creation. For 
example, both Alpha and ACI tried to maintain good relationships with their 
partners to gain access to the resources needed for the innovation process. 
By maintaining such relationships, the partners helped each other with the 
resource recombination activities. Again, there were situations in which no 
companies were willing to make compromises with their partners. For ex-
ample, Alpha did not want to compromise and implement everything that 
the inventor suggested, as the engineers had a better idea of what the cus-
tomers wanted. During that time, it was the inventor who compromised by 
not forcing the engineers to follow all his ideas. On the other hand, ACI 
initially compromised with its partner by agreeing to their suggestions and 
expectations, but not during the later phases of the process when there were 
evident reasons not to trust the partner’s commitment to the process. There 
were conditions when Alpha had to make compromises in the resource 
structure, since other resources (i.e., knowledge and technology) needed to 
reconfigure the resources were unavailable. ACI made compromises in the 
resource properties by abandoning one of the important aims of the project. 
Both firms also gave up certain ways of undertaking certain activities and 
instead accepted other ways of undertaking the same for the sake of creating 
novelty.  

 
To sum up, the study reveals that an innovation process is inherently un-

certain and that the uncertainties in the innovation process are caused by 
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complex dynamics among the inherent components of the process, i.e., 
those carrying out the process, the resources used to carry out the process, 
and the actions undertaken and linked in utilizing the resources. According-
ly, the performance and linking of activities in an innovation process entail 
a great deal of compromise in hope of minimizing the inherent uncertainties 
of the process. A rational manager would arguably attempt to run an effi-
cient innovation process, reducing uncertainties by undertaking and linking 
activities in effective ways. Making compromises is not a rational act but a 
boundedly rational act, because by compromising, managers forgo their 
expectations of realizing all the properties, or their expectations of being 
able to plan, undertake, and link all activities as expected. Nevertheless, the 
aim of compromising when acting is to achieve the best possible outcome 
from the best possible combination of resources by combining activities and 
coordinating their links in the best possible way. Making compromises can 
therefore be boundedly rational though in fact motivated by the rational 
judgement of a manager. The study furthermore reveals that, interestingly, 
actors do not always prefer to make compromises, despite knowing that not 
doing so might cost a great deal. 

 

10.2 Theoretical Implications 
 
 
Uncertainties are inherent or embedded in the innovation process 

(Rogers, 1983; Souder and Moenaert, 1992; Ortt and Smits, 2006; Lenfle 
and Loch, 2010; York and Venkataraman, 2010; Jalonen, 2012; Rehn and 
Lindhal, 2012; Håkansson and Olsen, 2012; Pavitt, 2013). Uncertainties 
have been studied on several occasions in organizational studies as well as 
in connection with the innovation process (Jalonen, 2012). However, exist-
ing research has so far created knowledge of how management tries to deal 
with uncertainties, for example, through taking small steps and making 
short-term plans, in what is regarded as “uncertainty avoidance” (Cyert and 
March, 1963). We know little about how uncertainties emerge during the 
innovation process as it advances over time. This thesis contributes to theo-
ry in the field of innovation management by giving an account of the condi-
tions that give rise to uncertainties in the innovation process and of how 
they do so. Furthermore, this thesis contributes by providing knowledge of 
how innovation managers should deal with the uncertainties emerging in the 
innovation process. 
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While this thesis attempts to contribute to the innovation management 
literature by integrating theoretical insight from the IMP perspective, it 
questions some of the key assumptions of that perspective. The IMP per-
spective argues that firms do not possess all the resources they need, there-
fore they develop relationships with others (Håkansson, 1987; Dubois, 
1994; Håkansson and Snehota, 1995). These relationships give them access 
to the resources they need for the production of innovations. Resource de-
velopment is therefore interactive (Gadde and Lind, 2016). However, based 
on the present findings, this thesis argues that gaining access to necessary 
resources is not always possible, even though relationship development is 
desired and embarked on. Furthermore, relationship development is not 
always preferable, even though lack of access to resources from potential 
partners can cost a great deal. There are some reasons why actors may pre-
fer not to develop relationships or not to interact with others in an innova-
tion process, even to obtain needed resources; such reasons include fear of 
losing potential ideas though such interaction (Holmen and McKelvey, 
2013) and fear of losing IP rights (Muller, 2013). That is, to protect certain 
types of resources an actor can forgo the opportunity to gain access to an-
other type of resources through relationship development. This calls into 
question the basic assumption of the IMP perspective, because despite need-
ing resources, firms do not always prefer to develop relationships.  

 
This thesis further demonstrates that there can be situations in which ac-

tivities do not take place between firms or even within firms, and that such 
situations are caused by resource unavailability. The thesis introduces the 
concept of “activity void”, a situation in which activities cannot take place 
due to resource unavailability. The findings suggest that an activity void is a 
situation that has a grave impact on the innovation process, as it stops the 
process from advancing by hindering the undertaking and linking of activi-
ties among actors. Based on this finding, the thesis argues that every man-
ager would likely prefer to avoid such conditions. The IMP perspective does 
not take into consideration such conditions when resources are unavailable. 
According to the IMP perspective, resources are the mechanism connecting 
activities, enabling the process to advance over time as well as connecting 
actors. Based on its findings, this thesis argues that the IMP perspective 
does not explain the implications of resource unavailability for activities in 
the innovation process as well as for relationship development and mainte-
nance. 

 
To sum up, although IMP scholars argue that their approach enables in-

vestigation of the innovation process because of its abilities to explain how 
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resources are accessed and leveraged by business partners (Gadde and Lind, 
2016), this thesis argues that it does not take into account this very im-
portant yet small piece of the puzzle: the issue of resource unavailability. 
Accordingly, this thesis argues that the IMP approach should consider this 
area in order to improve our understanding of the innovation process.  

 

10.3 Managerial implications  
 
 
It has long been known that firms are risk averse: that is, they tend to 

avoid uncertainty (Cyert and March, 1963) by taking small steps towards 
the future. The idea of being “risk averse” completely fails when it comes to 
the innovation process, however, because uncertainties are embedded in the 
innovation process and cannot simply be avoided. 

 
Uncertainties in the innovation process occur primarily because manag-

ers’ knowledge is limited: they do not know where the future lies and 
whether the anticipated future can be attained using their existing 
knowledge and expertise (Galbraith, 1977; Daft and Lengel, 1986; Brashers, 
2001). Managers therefore aim to develop relationships with others in hope 
of gaining knowledge about how to reach the unpredictable future. But even 
those partners may not know what lies ahead in the process, whether their 
knowledge of previous activities is enough to support the innovation activi-
ties, or whether the resources they are to exploit will be produce the right 
outcome. Then again, there are many firms working in the same environ-
ment with different goals and expectations (cf. Cyert and March, 1963; 
Holmen, 2001; Håkansson and Olsen, 2012). The uncertainty arises from 
the differences among the various actors in an environment in terms of their 
goals and expectations. This uncertainty makes it difficult for managers to 
handle conflicting goals and expectations and therefore to act rationally. A 
recipe for managing such conflicting goals and expectations is to develop 
and nurture interactive relationships through adapting as necessary to part-
ners. By nurturing relationships through making necessary adjustments and 
adaptations to partners, managers can avoid conflict, gain access to re-
sources that they lack (Håkansson and Snehota, 1995; Lundgren, 1995; 
Gummesson, 2002; Ford et al., 2002; Bankvall, 2011), and consequently be 
able to produce novelty as expected. 
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In contrast to the idea that firms should avoid uncertainties, a manager 
who is undertaking an innovation process should be willing to face uncer-
tainties and deal with them. The innovation process calls for managers to be 
proactive risk takers instead of being risk averse and passive. This further 
implies that managers should accept that they might incur loss from poten-
tially risky and therefore failed innovation attempts. Furthermore, managers 
have to accept that they cannot behave in an entirely rational manner. Man-
agers should be boundedly rational (cf. Simon, 1957), acting in the process 
by making necessary compromises where and when they are needed, espe-
cially to nurture relationships with partners. Compromising in a relationship 
does not mean simply complying with other actors, giving up all one’s ex-
pectations (i.e., goals) or reducing the scope of the goal (cf. Cyert and 
March, 1963); rather, there can always be some sort of gain from a relation-
ship (cf. Makhija and Ganesh, 1997). Furthermore, compromise does not 
necessarily mean incurring a loss or giving up expected profit by making 
something that deviates from the intended goal; rather, by making compro-
mises, managers can come up with something serendipitous (Meyers, 2007; 
Rundquist, 2007) or satisfactorily novel in the eyes of customers and the 
producer. However, it is important to make compromises to avoid falling 
into the activity void, an inert stage in the innovation process. Innovation 
projects are often so resource consuming that falling into an activity void 
can be a common, though not ideal, situation. Then again, compromising 
managers may consider looking at the priority list and forgo achieving the 
overarching goal, which may cost a fortune if fails, especially when abun-
dant resources are not promised.  

 
Based on the findings of the present study, the following suggestions are 

made for managers who will be involved in an innovation process. Figure 
10.1 summarizes the suggestions, showing the areas in which compromises 
are beneficial and in which compromises are not feasible. Managers may 
prefer to compromise or not to compromise in their relationships with other 
actors, in resource configurations, and in activity sequences. If they make 
compromises in their relationships, partners will be more willing to share 
resources and to undertake and link activities with the focal actor. As a re-
sult, the outcome of performing and linking activities with the partner will 
likely create the expected outcome (light green box on the left, no devia-
tion). In contrast to this, if the focal actor is unwilling to make compromises 
with partners, the resulting poor relationships may cause conflicts, hindering 
the exchange of ideas and resources necessary for production. Under such 
circumstances, activities will be significantly affected by resource unavaila-
bility. Failure to perform necessary resource recombination activities can 
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create a novelty that deviates from the expected one (light red box on the 
left, deviation). Then again, if compromises are made in the resource con-
figuration or activity sequence, this would imply that managers are willing 
to forgo certain properties of the intended resource configuration and are 
willing to forgo certain activities that could enable them to produce a better 
output. Under such circumstances, the focal actor may end up producing an 
output that may deviate from the expected one (light red box on the right, 
deviation). In contrast, when actors are unwilling to make compromises in 
the resource configurations and thereby in the activity sequence, this would 
likely produce the novelty as expected (light green box on the right, no de-
viation). Depending on the priorities set by the firm, managers can choose to 
make or not to make compromises in the following manner. 

 
 

Figure 10.1: Managerial responses to the conditions causing 
uncertainties in the innovation process and possible effects on 
novelty creation 

 

 

 

 

 

 
Source: Author’s own based on the above discussion above. 
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10.4 Policy implications 
 
 
Scientific discovery and significant inventions (i.e., knowledge and tech-

nology) can contribute greatly to the lives of people through their embodi-
ment in innovations possessing value and novelty. However, such potential 
may not be realized if an innovation fails. An innovation is considered to 
have failed when the economic and material benefits of the embodied scien-
tific knowledge and technology fail to be realized in the products or services 
embodying them. The business organizations and entrepreneurs that inte-
grate scientific knowledge and technology with other resources in attempt-
ing to benefit customers and earn profit, need to be concerned about all the 
possible turning points in this benefit-producing process. However, business 
organizations and entrepreneurs are not alone in this process of creating 
novelty. Many other actors are also involved in this process, such as suppli-
ers, customers, competitors, and NGOs, from the regional and national lev-
els (Edquist, 2001). Among these various actors, institutional actors and 
government policy makers play central roles in shaping innovation (Brown 
and Mason, 2014; Gadde and Lind, 2016; Waluszewski, et al., 2017) 
through implementing policies that can both support and impede innovation 
(Rogers, 1983), decide on the exploitation of certain resources, and deter-
mine what customers can and cannot use (cf. Freeman, 1974; Nelson, 1985; 
Godin, 2010). Therefore, what is important here is to facilitate the develop-
ment of innovation policies that support instead of hinder innovation activi-
ties.  
 

The general policy for economic growth through innovation established 
by the OECD and the EU has so far focused on linking scientific research 
and business (Ingemansson, 2010; Gadde and Lind, 2016; Waluszewski, et 
al., 2017). However, according to Waluszewski, et al., (2017, p. 67), policy 
makers seem to have left the production setting of “innovation to its own 
destiny”. This implies that little effective policy has been developed that can 
efficiently support the production of innovation or novelty. Furthermore, 
some researchers argue that when policies come into effect, they are often 
poorly designed and implemented (Spencer et al., 2005). The present study 
also reflects on some of the difficulties or deficiencies in the innovation 
policy in a developing country setting that need to be improved to create a 
better environment for innovation across country borders.  
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While examining the innovation process, this study has demonstrated that 
one of the key factors causing uncertainties in the process is resource una-
vailability. As we know, both material and financial resources are crucial 
for the sound development of innovations. Firms interact with other actors 
to gain access to these resources. However, the search for resources is no 
longer limited by national borders or concentrated within regional bounda-
ries, but rather crosses national borders. This means that actors can also 
interact with foreign actors in gaining access to resources. Uncertainty aris-
es in the innovation process when the acquisition of resources from foreign 
actors becomes difficult due to foreign government policy. Lack of harmony 
between nations in resource transfer policies is natural, especially when the 
countries differ greatly in their economic conditions and development. The 
evidence from the SRHYWV innovation case reflected such a problem. The 
Bangladeshi government restricts the transfer of foreign currency to other 
countries, which greatly affected the resource transfer process, and even 
affected the business relationship between the partners. The Bangladeshi 
government policy affected not only ACI but also the partner company in 
Sweden. Since the SRHYWV innovation would mainly have benefitted the 
Bangladeshi people in this particular case (it could also benefit many other 
countries where food crisis in high), a less restrictive government policy 
could have facilitated the innovation. Policy makers in developing countries 
should be more concerned with creating a supportive environment through 
developing policies favouring innovation, if necessary by creating more 
conducive resource transfer policies, than with limiting foreign currency 
transfer.  
 

Furthermore, a model like the triple helix model would have considerable 
implications for a developing country such as Bangladesh. The triple helix 
model (Etzkowitz and Leydesdorff, 2000) emphasizes interaction among the 
state, academia, and industry and suggests that different institutional bodies 
of knowledge should be integrated through collaboration to build 
knowledge for society. Evidence regarding the SRHYWV innovation pro-
ject indicates that the Bangladeshi government has developed policy to en-
courage collaboration between these three institutional bodies of 
knowledge. However, the government has failed to encourage collaboration 
at the international level through resource restricting policies. To support 
the innovation process by creating and maintaining links with international 
actors, the Bangladeshi government could apply a systems perspective (see 
Edquist, 2001) that captures interaction among actors at the national, re-
gional, and sectoral levels. This again supports the development of an inte-
grated model for resource-poor countries in order to support collaboration 
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among national actors as well as to encourage collaboration across national 
borders.  

 
On the other hand, public institutional actors, such as funding agencies in 

Sweden, could consider improving their policies regarding supporting the 
development of new high technology-based firms by providing management 
development support as well as funding. Management development support 
is necessary, as most high technology-based firms stem from academia as 
spinoff projects. It is often observed that researchers in scientific environ-
ments focus more on publishing and achieving scientific progress than on 
creating revenue and making projects into successful ventures by engaging 
in managerial activities (cf. Lindstrand et al., 2011).  

 

10.5 Suggestions for future research 
 

 
The thesis has given an account of how uncertainties emerge in the inno-

vation process and how firms deal with these uncertainties in creating nov-
elty. During this research, certain issues have been identified and addressed 
but could not be explored. These issues merit study in further research. In 
the following, some suggestions are made for future research. 

 

1) The “activity void”, its implications for the innovation 
process and its management  

 
 
The key uncertainty observed here is the “activity void”, a condition in 

which activities do not take place due to the unavailability of preferred re-
sources. It has been argued before in several streams of IMP research that 
resources enable activity linking (cf. Håkansson, 1987; Dubois, 1994; 
Håkansson and Snehota, 1995; Bankvall, 2011). When resources are una-
vailable, the activity that will consume the resources will not take place. 
Based on the present findings, the thesis argues that resources are crucial for 
innovation. Accordingly, any actor’s reluctance to share resources or any 
prohibition on sharing resources by policy makers can have severe impacts 
on the innovation process by creating activity voids, and subsequently on 
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the final outcome. Resources with conflicting properties or interconnected-
ness can also have an impact on the activity chain and on the creation of 
activity voids, as failure to recombine conflicting resources might also pro-
duce non-preferred resources. The thesis could not explore the activity void 
phenomenon in any detail. Since activity voids can have a serious impact on 
the innovation process by hindering the undertaking, linking, or coordina-
tion of activities in the process, it would be useful to investigate this aspect 
through further research. Accordingly, it would be interesting to identify the 
various factors responsible for creating such voids in the activity sequence 
of an innovation process and to explore how efficiently management can 
resolve this inert phase. Studies of activity voids would contribute to creat-
ing new knowledge in the field of innovation operation management.  
 

2) Innovation development in interaction with firms from 
different institutional settings: implications for firms 
and for policy development 

 
 
Innovation is an interactive and, moreover, a boundary-crossing process 

(Waluszewski, et al., 2017) because resources are heterogeneous and it is 
impossible “to draw the organizational and geographical borders of the in-
novation process” (p. 54). To acquire cheap resources, firms today cross 
national borders. Firms also outsource activities across borders (cf. Leavitt, 
2007; Bankvall, 2011) to make production more efficient in terms of cost. 
Developing countries are promising destinations for western multinational 
firms, because they give these firms access to cheaper resources through 
building relationships with developing country firms. On the other hand, 
today firms from developing countries are also looking across borders, es-
pecially looking to develop relationships with western companies to gain 
access to rich technology with which to innovate. Firms from developing 
countries are also making investments in developing country markets 
through selling innovations (cf. Friedman, 2005; Govindarajan and Rama-
murti, 2011; Govindarajan and Trimble, 2012). Resources are flowing in 
both directions.  

 
However, it is not easy to gain access to resources across borders, since 

there are significant differences among countries in terms of institutional 
policies supporting resource transfer. Although some researchers argue that 
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differences among countries have been reduced in many ways (e.g., psychic 
distance is lower today), some differences remain, one of which is institu-
tional barriers, especially innovation policies. One way to understand mar-
ket differences is to have knowledge of the market conditions of specific 
countries (North, 1990) so that actors can easily adapt to them. However, 
learning about market conditions may not solve the resource acquisition 
problem if the state has any prohibitions that interfere. For example, differ-
ent countries may have different policies regarding innovation promotion, 
and may consequently have different policies about resource transfer across 
borders. Institutional arrangements can sometimes be sources of advantage, 
but they can also be sources of uncertainty (Vermeulen et al., 2007) when 
protecting country’s interest translate into constraining regulations for re-
source transfer. If resources are crucial for innovation, differences in re-
source transfer policies can create difficulties in the innovation process and 
that may affect all the parties, directly or indirectly, involved in the process. 
This thesis has revealed that while developing country government policy 
may protect national interests, such protective measures may greatly harm 
collaborative innovation activities. Therefore, it is important to understand 
how firms from different institutional settings interact with one another for 
the purpose of innovation development as influenced by the institutional 
settings and as interacting with the policy goals of different countries so that 
suggestions can be made for the policy improvement.  
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Interview Guide (Semi-structured questions) 
 
General questions 
 
What is the core of your business? 
What are your target customers? 
Who are your competitors? 
Who are your main suppliers? 
How is the relationship with your suppliers and the customers? 
When did you start exporting? Which are the main foreign markets for 
your product? 
In how many foreign markets are you present today and how? 
 
Questions specific to Innovation process 
 
What is the most important innovation of your company? Why? 
What is the difference between that “innovation” and others, you have? 
Describe and explain the differences among the products! 
Why did you consider developing this product? Or how did you get this 
idea of developing this product? 
What did you do immediately after having this idea? 
How was the institutional support in this innovation? 
Whom did you contact after having this idea? 
What did you consider you lacked when you have had this idea? How did 
you want to minimize that insufficiency? 
How did you actualize the idea into product? 
What kind of challenges did you meet along the way? 
What happened when those challenges you met? How did you affect the 
process and the outcome of the process?  
What happened when those challenges were not met? How did that affect 
the process and the outcome? 
What did you do to overcome those challenges? 
Whom did you contact to overcome those challenges? How did they help 
you to overcome those challenges? 
How was the relationship with you with your partners? 
How often did you contact your partners during the production? 
How much were you willing to adapt to the partner’s expectations? 
How was the final outcome? Could you achieve what you intended to 
achieve? 
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