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ABSTRACT
Developing new products is essential for the long-term survival of companies. The
fuzzy front end (FFE) is the first phase in the product innovation process and is
considered an important determinant for successful product innovation. This thesis
addresses the social process in which individuals evolve a product concept in the fuzzy
front end. In the FFE individuals must evolve a clear view of 'customer', 'competitor',
'resource' and 'technical solution' aspects regarding the product concept before a
go/no-go decision is made and the product concept proceeds to implementation in
the development phase. The clearness required regarding these four aspects is acquired
through the social process, where individuals think, act, and interact in relation to ‘the
self’ and significant others. The social process in FFEs is addressed through three
research questions. The first general research question is; (1) how do product concepts
evolve through the social process in success and failure FFEs? From the general
research questions, two specific research questions are addressed: (2) how do
uncertainty, equivocality and dissonance influence the social process when evolving a
product concept in the FFE? And (3) how do individuals cope with uncertainty,
equivocality and dissonance when evolving a product concept in the FFE?
To answer the research questions, data have been collected using the repertory grid
technique, the techniques for analyzing social networks and alter-ego networks, and
narratives. The data collected derives from four companies which were selected to
maximize differences in terms of technologies between companies and thus,
differences in the FFEs. Within the four companies 32 fuzzy front ends of product
innovation processes have been studied, and one success and one failure FFEs are
described for each company. In total, 22 respondents were interviewed regarding 23
successful and 9 failure projects. The data have been analyzed on both the individual
and group level. The analyses involved repertory grid analysis in order to identify how
individuals construct uncertainty, equivocality and dissonance in their frames of
reference. The repertory grid analyses also provide information about relations in the
social process regarding thoughts and interactions in success and failure FFEs and
distinctive thought patterns, i.e. homogeneity on the group level. The analyses of
narratives provide pictures and information about the FFEs and how individuals
addressed uncertainty, equivocality and dissonance.
The main findings are that (1) dissonance is a central concept to address in the fuzzy
front end in order to understand how clearness of a product concept evolves, and (2)
the identification of relations between thought, action, and interaction on the one
hand and uncertainty, equivocality, and dissonance on the other, which helps us
understand the differences between uncertainty, equivocality and dissonance. Lastly,
the findings (3) show that differences exist in the social process based on the type of
technology characterizing daily production in the companies.
Keywords: Innovation, fuzzy front end, uncertainty, equivocality, dissonance, social
process, repertory grid technique, case studies.
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1

FOCUSING THE FUZZY FRONT END OF PRODUCT
INNOVATION PROCESSES
This is the second volume of a Ph.D. thesis, which focuses on the social process
involved in product innovation processes and with a special interest in the first phase
called the Fuzzy Front End (FFE). The FFE represents the first phase of the product
innovation process, stretching from the moment an idea is hatched until information is
provided to managers for a go/no-go1 decision for development2. This chapter
describes the background to Volume 2, i.e. a short description of the purposes, results,
and implications from Volume 1 leading to a further discussion introducing
mechanisms3 and aspects4 affecting the social process in the FFE and the research
problems addressed in Volume 2. The last section of this chapter presents the outline
of forthcoming chapters.
1.1 BACKGROUND TO THIS STUDY
Volume 1 (Andersson, 2007) introduces an interest in the social process involved in
product innovation processes. When performing activities in the product innovation
process, individuals are engaged in a social setting with a continuous (re)production of
social structures (Cf. Giddens, 1984). When evolving an innovation from idea to
product via activities of thought, action, and/or interaction, individuals rely on this
social code of conduct. The purposes of Volume 1 were fourfold. First to (1) “develop
a conceptual model of the product innovation process in respect to the dynamic
interplay between social and cognitive dimensions; (2) formulate a research plan for a
significant test of the model; (3) empirically test a significant part of the research plan
on one individual participating in a product innovation process; and based on the
empirical test (4) develop a research plan” (Andersson, 2007) for the remainder of the
study. In the sections below, a short summary of Volume 1 is provided; each summary
section is related to the purpose(s) of the study.
1.1.1 The conceptual model
Researchers within theory of innovation borrow from various theoretical fields to
increase knowledge about innovation. Thus, when developing the conceptual model,
four theoretical perspectives were used, old institutional theory, structuration theory,
theory of personal constructs, and theory of innovation.
The conceptual model (Figure 1)5 suggests that the cognitive and social process during
which an idea evolves into an innovation will take place both on the individual level
and in relation to significant6 others (group level). The model identifies five central
1

The go/no-go decision represents the decision-gate preceding the actual development of a product.
The concept of fuzzy front end is described in Section 1.2. Further, in Volume 2, the concept ‘fuzzy front
end’ is used, which is synonymous to the concept ‘early phase’ as presented in Volume 1.
3
Mechanisms refer to uncertainty, equivocality, and dissonance as introduced in Section 1.2.1.
4
Aspects refer to all input of information regarding customers, competitors, resources, and technical solutions.
5
A thorough description of the conceptual model is found in Volume 1, Section 3.6.1. (Andersson, 2007)
6
The word significant is used as in (1) the ‘significant test’ of a (2) ‘significant part’ of the research plan
presented in Volume 1, which refers to an important test of the most important part of the research plan. In
addition, significant is used as in (3) ‘significant others’, which describes an individual that turns to other
2

1

concepts, individuals’ frames of reference7 (A), actions8 (B) and interactions9, intended
and unintended consequences10 (C), thoughts11 (D), and social structures12 (E). The
model should be interpreted as having action and interaction in front of the frame of
reference and thought, social structures, and intended and unintended consequences
behind the frame of reference. Thus, these five central concepts influence the social
process through which individuals evolve a product.
In relation to
In relation
significant others
to self
(A) Frame of
reference

(D) Thought

(E) Social
structures

(B) Acton &
Interaction

(C) Intended
& Unintended
Consequences

Inside the
individuals
Observable

FIGURE 1

A dynamic model of product innovation processes

relevant individuals. Thus, these three ways of using the concept ‘significant’ have nothing to do with
statistical significance. (Andersson, 2007).
7
A frame of reference represents a mental template, schema, or cognitive structure, giving guidance to
thought, action, and interaction (Walch, 1995; Andersson, 2007). The concept frame of reference is
elaborated in Section 3.2 in Volume 1.
8
Action is defined as a purposeful act by an agent within a situation to achieve an anticipated consequence
(Argyris et al., 1985; Giddens, 1979; Andersson, 2007)
9
Interaction represents the interplay of individuals with significant others, for example, through
communication (Andersson, 2007).
10
Intended consequences are characterized by a purposive action or interaction with an expected outcome
and when an individual conducts this action or interaction, the intended quality or outcome is achieved.
Consequently, unintended consequences are characterized by differences in the appearance of intended quality
or outcome of an action or interaction. (Giddens, 1984; Jack, 2005).
11
Thought is defined as an individual’s conscious representation toward his/her frame of reference (Mandler,
2004; Andersson, 2007).
12
A structure represents structural properties as in the arrangement of and relations between something
complex in action and interaction (Giddens, 1979). Thus, it is not related to the shape or construction of
features within a product innovation process. (Andersson, 2007).
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In summary, the model suggests that all information on actions and interactions (B) are
filtered through an individual’s frame of reference (A) (Cf. Walsh, 1995; Harris, 1994).
The frame of reference is unique to each individual due to assimilation and
accumulation of each individual’s experience of past actions and interactions. Thus, an
individual will draw upon parts of his/her frame of reference, triggered by the specific
circumstances of the situation encountered in a social setting. Each part of an
individual’s frame of reference is represented by a square of varying size and closely
linked parts in the frame of reference represent past actions and interactions from
identical or similar situations. However, different parts in an individual’s frame of
reference may be inconsistent with other parts (Cf. the individual and fragmentation
corollary by Kelly, 1955/1991).
An individual’s actions and interactions (B), when filtered through the frame of
reference (A), will result in thinking (D) in relation to ‘the self’. In addition,
information about social structures (E) is drawn upon in relation to significant others,
and filtered through the frame of reference. Both cases will result in intended or
unintended consequences (C) (Cf. Giddens, 1984; Macintosh, 1994). Then, these
intended or unintended consequences (C) will be filtered in the individual’s frame of
reference (A) and drawn upon when performing a response to an action or interaction
(B). If the individual experiences intended consequences (C), the individual will
reproduce ‘the self’ and social structures in relation to significant others, which will
guide future thoughts (D) and ways of action and interaction (B). However,
unintended consequences (C), will produce change in ‘the self’ or new social
structures (E) in relation to significant others related to appropriate ways of action and
interaction. These structures and thoughts will be drawn upon through individuals’
frames of reference (A) in future actions and interactions. Hence, there is tacit and/or
explicit information about appropriate ways of conducting action and interaction in
relation to significant others within an innovation process. Within the social process,
product concepts are being produced and reproduced through thought, action and
interaction, which occur in a duality where the structures being (re)produced are the
ones being drawn upon (Cf. Giddens, 1984; Macintosh, 1994; Barley & Tolbert,
1997; Burns & Scapens, 2000). Thus, actions and interactions of individuals are
intimately intertwined in the (re)production of social structures through signification
(meaning), legitimation (moral), and domination (power) (Giddens, 1984; Macintosh,
1994). Thus, Individuals engaging in action or interaction (B) with significant others
will draw upon these three forms of social structures (E). For example, when a group
of individuals evolves an idea into a product concept, the participating individuals will
draw on their present frames of reference (A) and social structures (E) related to that
particular situation and features of the idea (for example technology, design, and
market) when starting to act and interact (B). If expected consequences arise (C), this
results in reproduction of the present frame of reference, thought (D) and social
structures (E), i.e. individuals know what to do since they have experienced a similar
situation before. The expected consequence may be confirmation of a customer
statement evolved through his/her professional interpretation of the idea’s market

3

potential. Thus, the individuals will filter their own as well as other people’s actions
and interactions (B) through the frame of reference (A).
1.1.2 A research plan for studying the conceptual model and findings from
the significant test
In Volume 1, three techniques were presented to collect empirical evidence of the
conceptual model. These three techniques were the repertory grid technique, social
network analysis, and alter ego network analysis, all corresponding to different
concepts of the conceptual model. The repertory grid technique focuses on the
content and structure of individuals’ frames of reference filtering and guiding their
thoughts, actions, and interactions. Social network analysis focuses on interaction and
the alter ego network analysis focuses on individuals’ thinking. All three techniques
focus on the content about action-oriented elements13 (for example user feedback, get
support from management/financier, and idea generation) performed within the
product innovation process. Therefore, two criteria had to be fulfilled; (1) all elements
had to represent the product innovation process, and (2) the elements had to be valid
and relevant for the individual within the context of a product innovation process14.
Thus, a significant test was conducted to identify, verify, and validate common
elements, which could be used within all three techniques.
The finding from the significant test is that it is possible to identify and use common
elements to describe the product innovation process. The significant test also showed
that the use of these three techniques captures different and complementing
characteristics of an innovation process. However, these three techniques need to be
supplemented with observations, follow-up interviews and precise definitions of
constructs15 from each individual. Based on the significant test, it is also proposed to
focus on one part of the innovation process, i.e. the FFE of product innovation
processes.
1.1.3 Focusing on the research plan
The last part in Volume 1 proposes a research plan to study the social process in the
FFE of product innovation processes. This was addressed by developing a V-diagram
(Novak & Gowin, 1984) linking research questions with theory, concepts and data
collection techniques for the social process in product innovation processes
(Andersson, 2007). Based on the significant test, two focus questions where developed
in Andersson, (2007). The first question (1) “how does an innovation process unfold as a
product idea transforms into a concept?” suggests a focus on a narrow perspective of a
product innovation process in order to study and verify the conceptual model. The
suggested phase to study is the fuzzy front end of product innovation processes. The
second question is (2) “what mechanisms influence the early phase of product innovation
13

Elements represent the events, which individuals construct in a social setting, i.e. the context under
examination.
14
In Volume 1 this is discussed as within the range of convenience, which is a fundamental corollary in
Kelly’s theory of personal constructs (Kelly, 1955/1991).
15
Constructs represent an individual’s construction system, which is composed of a finite number of
dichotomous constructs (Kelly, 1955/1991).
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processes?” concerns cause-effect relations of the process affected by mechanisms16
related to the interrelation of action, interaction, thought, and individual constructs of
the process. The content of these two focus questions will be in focus in the next
section when problematizing the FFE and mechanisms influencing the social process
in the FFE.
1.2 INTRODUCING AN IDEA AND EVOLVING A PRODUCT CONCEPT
For companies trying to improve their product innovation processes, numerous factors
have been identified as affecting their ability to innovate. Some writers focus on
external factors affecting the outcome of the process (e.g. strategic factors; Cooper &
Kleinschmidt, 1995) while others focus on internal factors of the process (e.g.
innovation culture or use of cross-functional teams Dougherty, (1992)). One
identified internal criterion for successful product innovation processes relates to a
sharp, stable, and early product concept17 (Cooper, 1999), which is the result of a
well-performed FFE. A clearly defined product concept reduces both project time and
saves money (Thomke & Fujimoto, 2000; Clark, Chew, Fujimoto, Meyer, & Scherer,
1987). I.e. a well–performed FFE has a significant effect on firm performance
(Cooper, 1999; Montoya-Weiss & Calantone, 1994). Therefore, knowledge about the
two focus questions (See Section 1.1.3) helps companies to manage the FFE. In the
sections below, I will argue that the mechanisms influencing the FFE are related to
uncertainty, equivocality, and dissonance. However, before addressing these
mechanisms, it is important to give a picture of the FFE.
A number of authors have defined and dealt with various factors of the FFE. Koen et
al (2001) describe the FFE as all activities prior to the well-structured product
innovation process. They also stress that these activities often are chaotic,
unpredictable, and unstructured, which could be interpreted as individuals often
encountering unclear situations in the FFE. However, this does not imply that these
unclear activities are unmanageable since structures are guiding these settings but not
in the formal, ordered, and regulated manner usually associated with management.
Imprecise management in terms of deliberately enforcing a lack of clarity may have
the advantage of opening up for the creation of new possibilities. Khurana and
Rosenthal (1998) define the FFE similarly when including all activities prior to
making a go/no-go decision. The go/no-go decision represents the decision gate,
which distinguishes the FFE from development and later phases. Thus, the go/no-go
decision gate is the first of several decision gates in a product innovation process
(Cooper, 1988). However, one notable difference in definitions is that Khurana and
Rosenthal (1998) perceive funding to be part of the next phase while Koen et al
(2001) state that substantive funding often takes place in the FFE. Cooper (1988)
describes the FFE as consisting of idea generation and screening, preliminary
16

The mechanisms are presented in Section 1.2.1.
Some authors use the term product definition synonymously with product concept and other uses it as an
enriched state of a product concept also including market information and forecasts used for a go/no go
decision. I use the term product concept as referring to all information concerning the features of the product
delivered to the manager/managers making the go/no decision. As such, the product concept is one of many
elements assessed in the decision.
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assessment and concept definition. Similar to these authors, the FFE is defined in this
research as the process in which an idea is transformed into a product concept and thus
contains all activities prior to the individual or group of individuals handing over
sufficiently complete information (i.e. a document) of the product concept as a basis
for a go/no-go decision.
1.2.1 Uncertainty, equivocality, and dissonance in the fuzzy front end
The second focus question in Volume 1 is related to mechanisms influencing the early
phase (i.e. FFE) of product innovation processes. In this volume, it is argued that these
mechanisms are uncertainty, equivocality, and dissonance. In addition, uncertainty,
equivocality, and dissonance are argued to be the core of fuzziness, i.e. the opposite of
having clearness of a product concept. Before exemplifying and problematizing these
mechanisms, it is important to define and relate these concepts to each other.
In the FFE literature, a need to reduce uncertainty is stressed by several authors (for
example, Moenaert, De Meyer, Souder, & Deschoolmeester, 1995; Kim & Wilemon,
2002; Khurana, & Rosenthal, 1998; Kohn, 2005; Boeddrich, 2004; Backman,
Börjesson, & Setterberg, 2007; Elmquist, & Segrestin, 2007). Uncertainty is closely
linked to information (See e.g. Daft & Macintosh, 1981). Most of these authors define
uncertainty in accordance with Galbraith (1973) as “the difference between the
quantity of information required to perform the task and the amount of information
already possessed by the organization”. Several authors define uncertainty similarly
while demonstrating the close relationship to the amount of information available (e.g.
Daft & Lengel, 1986; Moenaert & Souder, 1990; Kim & Wilemon, 2002; Chang,
Chen, & Wey, 2007). According to Milliken (1987) three commonly used definitions
of uncertainty concern (1) an inability to assign probabilities to the likelihood of future
events; (2) a lack of information about cause-effect relationships; and (3) an inability to
predict the outcomes of a decision accurately. These definitions converge in
individuals’ need of some amount and/or type of information (Thomas & Trevino,
1993) in order to evolve clearness of a product concept. In the context of FFE,
Chang, Chen, and Wey (2007) uses the definition of uncertainty “as the absence of
information and knowledge” while Kim & Wilemon (2002) discusses the need of
uncertainty reduction in terms of reduced fuzziness through information but without
an explicit definition. However, using a definition that deviates from the view of
searching information, Milliken (1987) defines uncertainty as, an individual’s
perceived inability to predict the phenomenon accurately. This definition shifts the
focus to individual’s subjective view. Still, this definition implies that individuals will
search for information in order to reduce uncertainty. Similarly, in this study
uncertainty is defined as an individual’s perceived inability to predict the phenomenon
accurately indicated through purposeful and specific search for information about the
phenomenon.
Uncertainty about the phenomenon indicates that individuals may feel uncertainty on
several levels. In literature, the need for uncertainty reduction is discussed in relation
to having a clearly defined product concept (Kim & Willemon, 2002). For clearness of
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a product concept, individuals may have to identify and reduce uncertainty about, for
example, market conditions and technical platforms. However, uncertainty reduction
about a detail of the phenomenon may lead to uncertainty regarding additional general
or specific details. Thus, when market conditions are defined, uncertainty has to be
reduced regarding the effect of these conditions, which leads to a need to reduce
uncertainty about possible responses to the effect of these market conditions (cf.
Milliken, 1987). Consequently, uncertainty is a perceived inability to predict the
phenomenon accurately. The phenomenon is related to uncertainty about different aspects
of a product concept. Moenaet and Souder (1990) discuss uncertainty regarding four
aspects in innovation processes; consumer uncertainty, competitive uncertainty,
resource uncertainty, and technological uncertainty. Somewhat similar, Zhang and
Doll (2001) discuss the concept of fuzziness in customers, competitors, and
technologies. In this thesis, uncertainty about the phenomenon is defined in accordance
with Moenaet and Souder (1990) and thus, related to individuals’ perceived inability to
predict customers, competitors, resources, and technological solutions accurately when evolving
clearness of a product concept. Thus, individuals experiencing certainty of a product
concept have a clear view related to all four aspects. For example, individuals may be
clear about (A) how customers will view and use the future product; (B) similarities
and/or differences of the product concept compared to competitors; (C) how and
what resources the product concept needs; and (D) how the technical solutions of the
product concept are intended in terms of, for example, construction and components.
However, this demands that uncertainty is reduced regarding all these four aspects
(customers, competitors, resources, and technological solutions) on a general level while some
uncertainty may still exist regarding specific details.
For uncertainty reduction, the relationship is described as increased information in the
FFE leading to decreased uncertainty. This relates to the amount of information, and
therefore demands a clear conception of the parts in a causal relation, i.e. that A and B
are the parts involved in this situation. Otherwise, it is by
Cause
Effect
definition impossible to perform a purposeful and specific search for
information. This demands a time perspective where individuals
B
A
are facing A to perform a purposeful and specific search for
Unifinality
information. If B has already happened, then the individual is
certain about the relation between A and B. Similarly, Daft and
Macintosh (1981) concluded that uncertainty18 is associated with
B
increased information processing. However, they also concluded
A
that a sufficiently analyzable process (i.e. a clear view of causeC
effect relations) resulted in increased information processing.
Multifinality
Therefore, to reduce uncertainty, individuals must have a clear
conception of causality in order to know what information to search and share among
participants. However, when evolving a product concept, it is possible to encounter
18

The amount of uncertainty was operationalized through four items. (1) Wait until all relevant information is
examined before deciding; (2) keep searching data until an excellent solution emerges; (3) acquire all possible
information before making a final decision; (4) go over available information until an excellent solution
appears.
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both unifinality (Cf. Fiss, 2007) and multifinality. Multifinality implies that similar
initial conditions lead to different effects. When evolving a product concept,
individuals perceiving an inability to predict the phenomenon accurately (uncertainty) could
respond by searching information through several information channels. When
processing information, different alternatives may evolve concerning the product
concept. However, this intersection of choice is based on a conscious representation,
following on from purposeful and specific searches for information. Thus, in
unifinality and multifinality, both causes and effects should be known and uncertainty
will be based on individuals’ perceived inability to predict the relation accurately
causing purposeful and specific search for information whether there can be one or
multiple ends.
Another mechanism when individuals process information in the social process,
besides uncertainty, is equivocality. When defining equivocality, most authors (e.g.
Chang, Chen & Wey, 2007, Neill & Rose, 2007; Zack, 2007) draw on definitions
from Weick (1979) and Daft and Macintosh (1981) which state that equivocality refers
to multiple interpretations of the phenomenon. Daft and Lengel, 1986 evolve this by
including the existence of multiple and conflicting interpretations in their definition.
Similar to uncertainty, equivocality arises from information processing, but instead of
the quantity of information, equivocality relates to how data is processed. Thus,
multiple and conflicting interpretations are a result of ambiguity in understanding due
to a lack of clarity, high complexity or paradoxes (Neill & Rose, 2007). To further
develop the differences between uncertainty and equivocality, Thomas and Trevino
(1993) state that individuals perceiving uncertainty need an answer to questions and
this causes them to search specific information. Thus, individuals know what to search
for and therefore have a clear understanding about the cause and effect, but not the
relation between them. However, equivocality relates to differences of opinion
between participants regarding which questions are relevant. Therefore, equivocal
individuals experience confusion and a lack of understanding (Daft & Lengel, 1986)
which makes it problematic for participants to answer a simple yes-no question. This
means that the individuals are not certain about what questions to ask about the
product concept, and if questions are posed, the lack of clarity in the product concept
implies that a clear answer cannot be given. Based on the discussion above,
equivocality is defined as an individual’s perceived inability to select the phenomenon
indicated through deviating opinions and interpretations, disagreement, several reasonable
solutions, and/or difficulty in deciding and finding the information needed about the
phenomenon. That phenomenon is related to the need for having a clear view of
customers, competitors, resources, and technical solutions in the product concept. To
achieve this, equivocality has to be reduced regarding individuals’ perceived inability to
select regarding customers, competitors, resources, and technological solutions.
Further, clearness of a product concept containing a “single and uniform
interpretation” will be perceived as univocal but may be uncertain. This implies that it
is by definition impossible to evolve clearness of a product concept without reduced
or preferably eliminated equivocality. When multiple interpretations exist, fuzziness
8

exists about causality (cf. Song, Lee, Lee, Chung, 2007). Thus, the state resembles a
state of equifinality where several causes may give a similar effect. Thus, the individual
has a clear conception of the parts in a causal relation and, from a time perspective,
individuals are facing A or B with the intended effect of C.
Cause
Effect
However, since equivocality implies fuzziness in causality, the
state of possible causes is not well known for the individuals
A
evolving the product concept. For them, A is just as likely as B to
C
lead to C, (i.e. several causes). In that case, additional information
B
may either decrease or increase equivocality. Additional
Equifinality
information providing a missing piece regarding causality may
decrease equivocality, since one alternative appears as more likely.
However, this additional information may increase equivocality if individuals cannot
interpret which cause the information is related to or the information provides an
additional alternative cause. Thus, information is difficult to search and interpret since
participants do not know what questions to ask or the product concept are so illdefined that it is difficult to answer the questions (Chang, Chen & Wey, 2007) or
solve misunderstandings (Weick, 1995). In order to mitigate this state of equivocality,
participants enact a solution (Daft & Lengel, 1986) through shared observations and
face-to-face discussions until a common “grammar” and course of action is developed
(Daft & Weick, 1984; Daft & Lengel, 1986). This is accomplished through the
exchange of ideas and interpretations in order to develop a common understanding of
the problem. Understanding is achieved by shared definitions of the meaning of events
(Daft, Lengel & Trevino, 1987). When individuals experience equivocality about a
product concept, their interpretation is based on previous experiences (Daft &
Macintosh, 1981). Therefore, individuals reduce equivocality, by defining or creating
an answer rather than learning the answer from searching additional information (Daft,
Lengel & Trevino, 1987).
In relation to the definition of equivocality, (individuals perceived inability to select the
phenomenon), equivocality will often exist to a small degree, but if not reduced to an
acceptable level, by definition it will be impossible to evolve clearness of a product
concept. The ultimate goal should be to eliminate equivocality. This is also related to
the “inability to select” since the team may be forced to select even though a
marginally small and perhaps “acceptable” degree of equivocality still exists. However,
to be able to choose, the product concept as a whole needs to be univocal, but
equivocality may be present in some of its details.
Dissonance is a third mechanism affecting individual’s ability to evolve clearness of a
product concept through the social process. When describing dissonance, authors (e.g.
Bacharach, Bamberger, & Sonnenstuhl, 1996; Draycott & Dabbs, 1998; Sweeney,
Hausknecht & Soutar, 2000; Jermias, 2001; Soutar & Sweeney, 2003;) refer to the
initial descriptions of cognitive dissonance given by Festinger (1957). According to
Festinger (1957), an individual experiences dissonance when simultaneously holding
two conflicting cognitions e.g. performing an action, which is contrary to the way the
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individual thought appropriate or suitable. Thus, the inconsistent cognition may arise
from an individual’s thought, action, and/or interaction.
This dissonant state will be emotionally unpleasant which motivates individuals to
eliminate their dissonance by altering their cognitions. Thus, dissonance is a cognitive
state but also linked to emotions since an individual experiences it as “emotionally
painful” (Festinger, 1957). Sweeney, Hausknecht, and Soutar (2000) developed this
view of dissonance as consisting of both cognitive and emotional states. They defined
the cognitive state as “a person’s recognition that beliefs are inconsistent” with a
decision about the phenomenon while the emotional state was defined as a “person’s
psychological discomfort subsequent to” a decision. Jermias (2001) evolves the view of
cognitive conflicts by describing that dissonance arises when two elements do not fit
together, regardless of whether they are inconsistent or contradictory. Therefore,
dissonance will occur when an individual experiences thoughts, actions or interactions
which are inconsistent or contradictory with parts of their frame of reference. In this
thesis, dissonance is defined as an individual’s inconsistent or contradictory parts of a frame of
reference about the phenomenon indicated through complete confusion, fuzziness, and lack of
understanding thus; there is a need for sensemaking processes. Similar to the definitions of
uncertainty and equivocality, the phenomenon relates to the need of evolving clarity
about the aspects of customers, competitors, resources, and technical solutions of a product
concept. Thus, it is necessary to eliminate all dissonance regarding these four aspects in
order to evolve clearness of a product concept.
It is important to note that dissonance is distinctly different from uncertainty and
equivocality. To reduce uncertainty, individuals search additional information.
Uncertainty is therefore linked to the amount of information processed regarding a
known causality. However, when an individual experiences dissonance, (s)he do not
know how to interpret or process information since it does not make sense. The
information received does not fit into the frame of reference and therefore causes
dissonance19. A highly important distinction is that, while uncertainty is reduced
through additional search for information, dissonance results in selective noticing of
information. Thus, in a dissonant state, individuals tend to construe new events by
searching information, which is consonant to their previous experiences, i.e. the
additional information will be confirmatory-biased (Festinger, 1957; Sonnenfeld,
1981). This implies that individuals experiencing dissonance tend to disregard
discrepant information, seeking self-confirmatory information (Jermias, 2001) and will
search for information that is aligned with their present frame of reference (cf. Rabin
& Schrag, 1999; Taber & Lodge, 2006). According to Burnes and James (1995)
individuals experiencing dissonance may actively avoid situations and information,
which are likely to increase their dissonance. Thus, individuals participating in a FFE
and experiencing dissonance may either search for information about the product
concept that fits into their frame of reference and beliefs or perform no search at all.

19

Aronsons (1968) and Festinger (1957) discuss how past experience, which is accumulated and assimilated
into individual’s frame of reference, causes dissonance.
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When individuals compare dissonance with equivocality, the two concepts may appear
similar, and the individuals may not be able to distinguish between the two states.
However, a notable difference is that when individuals
experience equivocality, they know that it is A or B that leads to
Cause
Effect
C, but are equivocal about which one (A or B) is the cause.
A
When experiencing dissonance, the individuals do not know or
? C
understand what is going on at all, what the alternatives are, or
B
what to chose or do. In other words, the concept that A (or B)
Equifinality
leads to C is inconsistent or contradictory with parts in an
individual’s frame of reference. Also, A (or B) may result in the
unintended consequence of counter-C instead of an expected C.
A
? B
This example illustrates dissonance in the case of equifinality.
Unifinality
However, dissonance may arise due to inconsistent cognitions
irrespective of whether the relations involve one or several
B
causes or effects, i.e. dissonance may arise in all forms of causeA
?
effect relationships (equifinality, unifinality, or multifinality).
C

Multifinality

In this thesis, dissonance is defined in line with the view of a
cognitive conflict, as described by Jermias (2001). However, it is
important to notice that the emotional state is the driving force, which motivates
individuals to strive toward consonance and thus a need for individuals to make sense
out of their dissonant experience. Thus, dissonance triggers sensemaking processes
through unexpected consequences (Weick, 1995; 2004) resulting from inconsistent or
contradictory parts of a frame of reference. Therefore, when an idea is presented to an
individual through thought, action, or interaction combining two inconsistent features
in the individual’s cognition, dissonance will arise. According to Aronson, (1968)
individuals will strive to eliminate dissonance and create a state of cognitive
consistency, implying a need of consonance before the individual can continue to
evolve the product concept. Thus, sensemaking is triggered by dissonance (Weick,
1995; Johnson, Smith & Codling, 2000; Wright & Manning, 2004). When an
individual experiences consonance (non-dissonance) all aspects related to customers,
competitors, resources, and technological solutions of a product concept make sense. In other
words, to eliminate dissonance, individuals engage in and facilitate different forms of
sensemaking.
According to Ifvarsson, (2003) dissonance may be eliminated in four different forms,
cognitive sensemaking, opening sensemaking, socio-technical sensemaking, and
closing sensemaking20. In cognitive sensemaking, individuals try to attribute an
element to their frame of references, i.e. think about how A (or B) may be related to
C. If this element does not fit into the frame of reference, the individual may contact
others for clarification, i.e. opening sensemaking. Thus, interaction may be used to
20

These represent the four forms of sensemaking as identified by Ifvarsson (2003). However, the last form is
related to creating a “language” which describes something consonant, i.e. closing something, which makes
sense to the individuals.
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make sense of how A (or B) may be related to C, i.e. eliminate dissonance. According
to Ifvarsson (2003), this implies uncertainty, misunderstandings, and disagreements as
individuals talk past each other. Thus, cognitive dissonance may be eliminated by
feedback from other individuals while interacting (Ifvarsson, 2003; Jermias, 2001). If
the dissonant element evolves into a shared understanding in individuals’ frames of
reference, individuals start to actively enact the surrounding environment, i.e. test the
relation between A (or B) and C through actions. Thus, interaction assists individuals
in recognizing a thought pattern of action helping to make sense of a dissonant
element, i.e. socio-technical sensemaking. If actions are repeated and the individuals
experience intended consequences between mind, language, and actions, individuals
will reach a meaningful sense of the dissonant element, i.e. consonance of the relation
between A (or B) and C through closing sensemaking. Accordingly, actions will
continue and individuals’ need to talk is reduced since the dissonance is now
eliminated. (Ifvarsson, 2003). However, all four forms interplay when an individual
makes sense in a dissonant state, but not necessarily in a sequential order and sense is
achieved through small steps within one form (cognitive, opening, socio-technical, or
closing sensemaking) and evolves into another form, even if all four interplay and are
present. Nevertheless, the individual may experience the moment of consonance as a
sudden eureka moment. Thus, individuals may eliminate dissonance by engaging in
thought, action, or interaction.
1.2.1.1 Illustrating the concepts of uncertainty, equivocality, and dissonance
In order to illustrate and introduce the influencing mechanisms (uncertainty,
equivocality, and dissonance) within the FFE, a short example is presented below. I
will use the introductory example presented in Volume 121 (Andersson, 2007) which,
in my words, describes the process whereby Edison and his assistant developed the first
kinetoscope. Originally, this is an interpretation of the text presented by Carlson and
Gorman, (1990) about the development of Edison’s product innovation. Some phrases
are marked in bold and will be used to emphasize the existence of uncertainty,
equivocality, and dissonance in FFEs. After the illustrating example, the phrases
marked in bold are further discussed in relation to the three mechanisms, i.e. the
mechanisms of uncertainty, equivocality, and dissonance.
“The innovation process started from an analogy of the phonograph. Edison wanted
to create an innovation that “does for the Eye what the phonograph does for the Ear”
(Carlson & Gorman, 1990). This vision was based on a discussion with Eadward
Muybridge, who showed Edison how a sequence of pictures could create the illusion of
motion. Based on Edison’s initial frame of reference, he proposed a model based on a
technical solution similar to what was used in the phonograph. He replaced the
sound grooves of the record cylinder with a continuous spiral of photographs
both making it possible to take photographs and display them. As such, the
revolutionary idea evolved from familiar mechanical representations. Edison
selected experimenter William Kennedy Laurie Dickson and a few assistants to help
with the development. Edison worked on the motion due to his electrical and
21
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mechanical knowledge from previous projects, while Dickson worked on the
photographic and optical representations due to knowledge in the area of photography.
In time and space, Dickson experimented with different solutions of
microphotographs and after several negative unintended consequences, he was
ready to give up the idea of coating a cylinder based on the phonograph
representation. Meanwhile, Edison used his frame of reference on electromechanical
operation in order to solve the rotary and intermittent motions expected to be used.
Based on a meeting with Etienne J. Marey, describing the technique used in a
camera, which could take exposures in 1/1000th of a second and produce sixty frames
per second, Edison changed his view of using a spiral of images wrapped
around a cylinder in favor of a straight photographic strip. While Edison had an
embryo of what was to become a kinetoscope his experimenter decided to work on a
mental model based on the tachyscope, about which he had read. As such, Dickson’s
and Edison’s frames of reference did not share full representations about the features of
a kinetoscope, leading to deviant actions.
Dickson demonstrated that motion pictures could be projected and synchronized with
sound, but Edison was not impressed, ordering him to drop this line of work. A
simple explanation for this is that Dickson’s model did not fit to Edison’s mental
representation of a kinetoscope in terms of construction and marketing
assumptions. This resulted in Dickson turning to Edison’s view of a strip.
However, the projection affected Edison’s frame of reference, since they decided to
build separate machines for recording and displaying motion pictures. The action of
gluing the ends of celluloid film into narrow strips and cutting a series of notches along
one edge, which engaged an intermittently driven gearwheel, resulted in a working
model that, over time, gave the unintended consequence of the machine rapidly
chewing up the film. Based on this, Dickson drew upon his frame of reference,
guiding him towards a mechanical representation in an old telegraph instrument using
punched paper tape. After new tests and reviewed consequences of the one row of
perforations, Dickson discovered that the wider films required perforations on
both edges in order to advance the film smoothly. This resulted in a working
model with horizontally fed film, moving from enclosed reels on either side of the lens.
Later versions were modified to feed vertically film and synchronize sound, which
fulfilled Edison’s initial frame of reference (vision).”
This example describes the process from idea to a functional product innovation.
Thus, one could argue that this includes more than information about a product
concept. However, in this case the physical prototype represents the information
handed over for a go/no-go decision on further development (i.e. a product
specification) and product launch.
In every situation where Edison or Dickson tried a solution in their search for a
kinetoscope, they performed thoughts, actions, and interactions guided by their frames
of reference. However, this story also accounts for the three mechanisms influencing
13

the ability to produce a well-defined product concept. Edison “replaced the sound
grooves of the record cylinder with a continuous spiral of photographs both making it possible to
take photographs and display them. As such, the revolutionary idea evolved from familiar
mechanical representations.” Each solution tested provided a piece of information about
possible (and impossible) ways of building a kinetoscope. This required a view of
cause-effect relations (causality) in order to ask the right questions. Each time Dickson
failed to perform a solution, he experienced uncertainty. This could take the form of
Dickson asking himself why this solution did not work. This is not dissonance as long
as Dickson did not use inconsistent representations in his frame of reference to
interpret searched information to reduce his uncertainty. In this case, he could study
the present solution and thereby search information about his work, which would
reduce his uncertainty still using the mental representation presented by Edison, thus
not experiencing dissonance. Another example would be to try his solution and
thereby obtain information as to whether it worked or not. Consequently, uncertainty
is a mechanism, which will be present and influence the social process when
individuals evolve a product concept in the FFE.
In literature about the FFE, a number of authors have focused on uncertainty
reduction, to evolve clearness of a product concept. Authors (Moenaert et al, 1995;
Kim & Wilemon, 2002; Zhang & Doll, 2001) describe a relation where uncertainty
has to be reduced before the team will be able to evolve a product concept. However,
Chang, Chen & Wey (2007) indicate that this relationship may not be as linear as
other authors have presumed. They stressed that the relationship between uncertainty
and information may be linear, but sometimes also show an inverted U shape or a
reversed change pattern. One way to describe uncertainty is through an absence of
information in relation to the need for information (Cf. Galbraith, 1973). In a FFE,
uncertainty concerns customers, competitors, resources, and technological solutions (Cf. Zhang
& Doll, 2001). When evolving a product concept, individuals respond to uncertainty
by acquiring information by asking questions and obtaining answers (Daft, Lengel, &
Klebe Trevino, 1987). Usually, the relation is described as information increases,
uncertainty decreases. Thus, when an idea evolves into a product concept, information
is needed about customers, competitors, resources, and technological solutions (Cf. Zhang &
Doll, 2001). However, a go/no-go decision will always be surrounded with some
degree of uncertainty since there are often limited resources in time and money. Some
degree of incomplete information may remain as it would require too many resources
to search for complete information of all details.
Returning to the example, when Dickson developed the Kinetoscope, he also
experienced equivocality when “[he] experimented with different solutions of
microphotographs and after several negative unintended consequences, he was ready to give up the
idea of coating a cylinder”. When Dickson encountered unintended consequences, he
probably started to question the interpretations of his information giving rise to
multiple interpretations. He no doubt started to question the causes of his unsuccessful
experiments. Thus, he started to question causality i.e. that a coated cylinder could be
used to display motion pictures. Dickson could see what happened, but searched non14

interpretable information about whether it was cause one or cause two that had
resulted in failure. To solve this problem of causality, different solutions could have be
enacted or discussed to find a common interpretation together with Edison. A similar
situation arose when Dickson “discovered that the wider films required perforations on both
edges in order to advance the film smoothly”. Dickson enacted a solution when he
discovered the problems of moving the picture forward. There could have been
several causes of this problem but Dickson proposed a solution, which he then
searched information about through trial and error. Therefore, additional information
about the old construction would not have solved his equivocality. Chang, Chen &
Wey (2007) discuss this side-effect of acquiring information in the FFE literature.
When searching information to reduce uncertainty in the product concept, it has to be
shared within a social setting, which increases the risk for equivocality. Equivocality is
problematic since it implies that many causes may give the same effect and therefore
increased information to reduce uncertainty may increase equivocality. Increased
information may give more causes that are equivocal or more confusing and divergent
information about present possible causes. Thus, the literature focuses on uncertainty
reduction at the expense of equivocality reduction when evolving clearness of a
product concept. Equivocality exists when information is unclear and suggests
multiple interpretations about the idea or product concept. To reduce equivocality,
individuals may engage in observation, discussions, and cognitive processes “until a
common grammar and course of action can be agreed on.” (Daft & Weick, 1984).
Consequently, equivocality is a second mechanism influencing the ability to evolve
clearness of a product concept through the social process.
If returning once more to the example, it is likely that Edison experienced dissonance
when Dickson presented the product concept, which “did not fit to Edison’s mental
representation of a kinetoscope in terms of construction and marketing assumptions.” Since
Dickson presented a function with additional features (synchronization with sound)
which did not fit with Edison’s initial mental representation, he experienced
dissonance. Another situation indicating dissonance appeared when Edison “changed his
view of using a spiral of images wrapped around a cylinder”. One reason to change his view
could have been that inconsistent representations demanded that he changed his view
(the mental representation of a phonograph) to further the evolvement of the product
concept. Thus, dissonance is suggested as a third mechanism influencing the ability to
evolve an idea into a product concept. Dissonance is a phenomenon similar to
equivocality in terms of deviation (cf. inconsistent or contradictory parts of a frame of
reference (Jermias, 2001; Festinger, 1957) and deviating opinions due to multiplicity
of meanings (Daft & Machintosh, 1981)). Dissonance is a state arising when the
opposite of an expected phenomenon occurs, i.e. encountering unexpected
consequences. In the FFE, ideas are a result of dissonance or dissonance is experienced
along the way to clearness of a product concept. A product concept containing
equivocality makes it difficult to make a go/no-go decision since ambiguity of cause
and effect exists. However, in a state of dissonance, a go/no-go decision is by
definition impossible to make since the information can be neither understood
(through uncertainty reduction) nor interpreted (through equivocality reduction).
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Consequently, individuals may have to reduce uncertainty and equivocality, and
eliminate dissonance in order to evolve clearness of a product concept. One could say
that a lack of clarity (fuzziness) in an idea or product concept (i.e. in need of
uncertainty and/or equivocality reduction as well as dissonance elimination) in the
FFE causes a major problem, an impediment for the work, delaying it and/or even
preventing it from proceeding to the next phase. Therefore, FFE teams have to reduce
uncertainty and equivocality, and eliminate dissonance about customers, competitors,
resources, and technological solutions in order to deliver a product concept that will pass a
go/no-go decision. If not, it may result in delayed development, loss of money, or
termination of excellent ideas for the company. It will also be easier for the
management team to take the go/no-go decision if the product concept lacks
uncertainty, equivocality, and dissonance and thereby the company saves money.
Accordingly, to eliminate uncertainty, equivocality and dissonance are of utmost
importance in order to evolve clearness of a product concept.
1.2.2 Research questions
The initially presented summary of Volume 1 was concluded by means of two focus
questions. The first question (1) “how does an innovation process unfold as a product idea
transforms into a concept?” suggests a focus on the FFE. However, within the framework
of this question, it may be interpreted either with a focus on important activities
characterizing and/or influencing the process or how a product concept is evolved. In
addition, this does not include possible differences in the social process between
success and failure FFEs. Therefore, this question is rephrased to (A) “How do product
concepts evolve through the social process in success and failure FFEs?” The second question
in Volume 1 (2) “what mechanisms influence the early phase of product innovation processes?”
has been evolved in the discussion above. The questions have been clarified by
identifying three mechanisms (uncertainty, equivocality, and dissonance) influencing
individuals’ ability to evolve clearness of a product concept. In addition to this, an
important contribution is the implications related to individuals’ ability to address
these three influencing mechanisms when evolving clearness of a product concept.
Therefore, the second focus question has been split into two research questions for this
volume; (B) “How do uncertainty, equivocality, and dissonance influence the social process
when evolving a product concept in the FFE?” and (C) “How do individuals cope with
uncertainty, equivocality, and dissonance when evolving a product concept in the FFE?”
The discussion above sheds light on the need to manage the FFE so that uncertainty
and equivocality are reduced to an acceptable level (and preferably eliminated) and
dissonance is eliminated in order to evolve clearness of a product concept. This thesis
contributes knowledge not only about the FFE in general but also about how the
suggested mechanisms exist, influence, and are possible to be reduced or eliminated by
individuals evolving an idea into a product concept. Through knowledge about these
mechanisms (uncertainty, equivocality, and dissonance), individuals may find the tools
to handle each mechanism when stuck with product concept characterized by
fuzziness.
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To sum up, three research questions are addressed in this volume.
A. How do product concepts evolve through the social process in success and
failure FFEs?
The first question is general and is specified with respect to uncertainty, equivocality,
and dissonance. Therefore, the specific research questions addressed in this thesis are:
B. How do uncertainty, equivocality, and dissonance influence the social
process when evolving a product concept in the FFE?
C. How do individuals cope with uncertainty, equivocality, and dissonance
when evolving a product concept in the FFE?
To answer these questions this study will: (1) collect data through the repertory grid
technique, the techniques for analyzing social networks and alter-ego networks, and
narratives; (2) test the conceptual model within four companies, and; (3) provide rich
and genuine narratives of the social process in success and failure FFEs.
1.2.3 Outline of this volume
The outline of this volume is presented in Figure 2. This first chapter summarized the
conceptual model, presented the significant test and the research plan based on the
significant test. This was the starting-point for Volume 2, which introduces three
mechanisms influencing the social process in FFEs and describes the research questions
of this volume. The second chapter focus on issues related to methodological
considerations. This leads to the empirical chapters, in which Chapter 3 introduces the
practical issues of group level analysis. Chapter 4 presents the group-level analysis for
each aspect (customers, competitors, resources, and technological solutions). Chapter 5
presents the social process within two projects, one success and one failure FFE,
within each of the four companies. Chapter 6 discusses the empirical findings and
analyses in relation to theory and used to draw conclusions, examine managerial
implications, and put forward suggestions for future research.
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Chapter 1
Summary of
Volume 1 &
introduction
to Volume 2

Chapter 2
Methodological
considerations

Chapter 3
How to
conduct
group-level
analysis

Chapter 6
Discussion and
conclusions

Empirical presentation and analyses
Chapter 4
Group-level analysis of
each aspect and all
individuals

FIGURE 2

Outline of chapters in this volume
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Chapter 5
Presenting the social process at
Pasta Food Inc., Nourishing
Inc., Consulting Inc., and
Engineering Inc.

2 METHODOLOGICAL CONSIDERATIONS
This chapter addresses choices made when conducting this study. First, a brief
description about the ontological and epistemological view is given22. Second, the
research design is described, transitioning into a practical description of the techniques
for data collection. This practical description includes choices made and actions taken
when selecting cases and collecting data.
2.1 ONTOLOGICAL AND EPISTEMOLOGICAL POSITIONING
Ontology is a philosophical view about the researcher’s fundamental assumptions
concerning his/her view of the world and the objects and subjects residing within this
world. The assumptions made by the researcher influence epistemology, i.e. what
knowledge is and how to create knowledge about a phenomenon. Within the
ontological view, several forms exists, all having different fundamental assumptions.
When hypothetically relating them to each other on a scale to illustrate differences in
the researcher’s assumptions, a view of a given and objective world is placed at one
end and a subjectively constructed world at the other (Burrell & Morgan, 1979). The
objective world is assumed to be independent of observing actors while the subjective
world only exists in the present mental constructions of individuals, which sometimes
overlap. However, the fundamental assumption guiding this thesis is the middle of the
road between a purely objective and subjectively constructed reality (Campbell, 1988).
They both influence the social process of product concept creation in the FFE. It is
possible to see, feel and measure objective components or features of a product
concept and at the same time different individuals will have both consistent and
divergent interpretations of each component or feature in the product concept. This
resembles the fundamental assumptions described as critical realism (Campbell, 1988).
Therefore, the ontological view guiding and influencing this thesis is critical realism.
Critical realism combines traditional views of an objective positivist and a subjective
constructivist view of reality. Accordingly, consistent with a positivist perspective,
reality exists in its classes of physical objects, independently of the existence of
individuals’ interpretations (for example a mountain or a table). However, such a
materially real entity is different from ideally, artefactually or socially real classes of
entities23 (Fleetwood, 2005) which exist in a dualistic relationship with individuals’
interpretations (Cf. Campbell, 1988; Bryman, 2002; Mir & Watson, 2001; Patomäki
& Wright, 2000). The critical realist perspective also rejects the idea of exclusively
subjective entities situated in individuals’ cognition. Thus, different forms of entities
exist and the social process in the FFE consists of entities within all classes.
Consequently, bias may exist between individuals regarding ideally, artefactually, and
socially real classes of entities, i.e. the view of evolving product concepts presented in
the research questions, involves how the FFE works beneath the observable
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For a more detailed discussion see Section 2.1-2.2 in Volume 1 (Andersson, 2007)
Fleetwood (2005) refers ideally real to conceptual entities such as language, symbols, and meanings.
Artefactually real relates to entities such as computers, i.e. a synthesis of materially, ideally, and socially real
entities that is conceptually mediated with various interpretations. Socially real relates to practices and states of
affairs, such as becoming unemployed or the social structures constituting organizations. (Fleetwood, 2005).
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appearance, which is congruent with a critical realist perspective (Cf. McEvoy &
Richards, 2003).
Epistemology attempts to identify true knowledge, given the ontological view, i.e.
what is truth or what is real. Within an ontological view of critical realism, an entity is
real “...if it has causal efficacy; has an effect on behavior; makes a difference”
(Fleetwood, 2005). In relation to material objects, truth in cause-effect relations (1)
may be shown by statistical significance in an associated population and/or (2) by
seeing, observing, or using the object. However, this volume incorporates social and
cognitive dimensions of individuals when cooperating to evolve clearness of product
concepts for future material products. Thus, truth in this context is related to what is
being used by individuals and correspondence with the data from each technique
when studying the mechanisms of uncertainty, equivocality, and dissonance.
When studying social processes, it is difficult to isolate and control all underlying
variables and their relations. However, in this study several data collection techniques24
are used to determine and illustrate cause-effect relationships in the social process
when evolving a product concept. Further facilitating the identification of underlying
cause-effect relationships, the data collection techniques combine quantitative
measures with output from semi-structured interviews. This combination of
quantitative and qualitative methods in several data collection techniques is consistent
with the critical realist perspective to discover the underlying truth about the social
process in FFEs. Thus, besides what is being used, truth is also assured by replication
of techniques, and correspondence in data between the combined data collection
techniques.
Within the critical realist perspective, different views have been presented regarding
the seemingly incompatible “scale” of qualitative vs. quantitative research methods
(Cf. Nash, 2005; Scott, 2007). Since research question (A)25 in this volume is related
to uncover underlying cause-effect relationships of the social process when product
concepts are evolved in the FFE, during which social structures are (re)produced
(Giddens, 1979), it is important to identify various perspectives of these cause-effect
relationships. Therefore, cause-effect relationships will be identified and analyzed by
combining qualitative data revealed through narratives provided by respondents and
by statistical analysis of quantitative data revealed through respondents assessing
matrixes of constructs and elements representing their frames of reference, thoughts,
and interactions (i.e. using correlations and principal component analyses). However,
the input of quantitative data is used to obtain qualitative output through discussions
of identified relationships, which initially would have been difficult to express in either
words or statistics. Thus, combining these quantitative and qualitative techniques
makes it easier to illustrate subjective descriptions of an individual’s frame of reference
24

The techniques are narratives, the repertory grid technique, social network analysis, and alter-ego network
analysis.
Research question (A) is formulated; “How do product concepts evolve through the social process in success and
failure FFEs?”
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and cause-effect relationships, which cannot be captured through other quantitative or
qualitative techniques such as structured interviews or surveys. Using this combination
of qualitative and quantitative techniques for data collection demands an approach of
abduction (Alvesson & Sköldberg, 1994) where knowledge evolves through
triangulation of different research methods and alternation of empirical “data” (Mir &
Watson, 2001) and theory, gradually improving the knowledge about uncertainty,
equivocality, and dissonance in FFEs.
The ontological and epistemological view influences my selection of techniques for
data collection. In forthcoming sections, practical issues regarding methodology will
be discussed. In the research plan presented in Volume 1 (Section 7.2-7.4.3 in
Andersson, 2007), data collection techniques were suggested based on the significant
test. However, the development of the research questions in this volume implies
changes in how to use the data collection techniques. Thus, the sections below have
special focus on differences compared to the plan presented in Volume 1.
2.2 DESIGNING A STUDY OF INFLUENCING MECHANISMS IN THE FFE
The social process in the FFE is complex and thus problematic for a researcher to fully
capture. Andersson (2007)26 suggests that the evolution of a product concept must
include identifiable transitions from one distinctive state to another. Further it is
important to specify the content of the transitional states. Andersson (2007) further
suggests that both transition and content are captured by combining interviews, the
repertory grid technique, social network analysis, alter-ego network analysis, and
longitudinal observations of meetings (Figure 3). In this volume, the combination of
suggested techniques will be used, except for longitudinal observations.
Longitudinal observations of formal meetings with the team evolving the product
concept may not include all of the information communicated within the team. In
addition, documentation of activities within formal meetings is likely to exclude
transition phases and/or important information transfers. Thus, meetings represent
more of a “snapshot” of a process at a particular point in time. However, to capture
the social process, i.e. the transition and content of an evolving product concept, I
used another approach to capture data about the entire continuous process.

Interview

Repertory grid
technique
Social network
analysis
Alter-ego
network analysis

Follow-up
interview

Repertory grid
technique
Social network
analysis
Alter-ego
network analysis

Follow-up
interview

Observation

FIGURE 3
26

Intended stages of data collection within the early phase (Andersson, 2007)

See section 7.3 in Andersson (2007).
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An alternative technique is to use narratives residing in individual’s memories about
transition and content of product concepts. Through retrospective narratives,
respondents could describe moments of transition, i.e. describe the thoughts, actions,
and interactions involved when evolving the content of the product concept
independently if these moments occurred at formal meetings or other occasions. Thus,
choosing retrospective narratives is a change compared to the suggestions by
Andersson (2007) to perform longitudinal observations. Besides the possibility to
capture the crucial moments of transition of content, there are two important reasons
for retrospective narratives. First, individuals that encounter a go/no-go decision
related to their product concept may prolong the process by requesting additional
resources for further investigation regarding a product concept. If the project risks a
no-go decision, it may be in the interest of participating individuals to argue with
colleagues to justify continued funding. It may also be of interest to influential
individuals if they have a personal stake in the evolvement of the product concept, e.g.
an idea generated by the CEO. Individuals may provide evidence, or even promote
non-significant evidence to justify the prolonging of the process, especially if personal
interest and authority is at stake. Thus, a contemporary study with longitudinal
observations of formal meetings about the process made in real time could face a large
obstacle if the go/no-go decision were delayed. This increases a researcher’s risk of
facing a never-ending project. The alternative, used in this study, is retrospective
narratives in cases with completed projects, i.e. where the go/no-go decision has been
taken to commit resources for continued evolvement of the product concept.
Consequently, using retrospective narratives will reduce the time commitment, and
therefore the cost associated with participation in the study, of each company, but will
still uncover the evolvement of product concepts in relation to uncertainty,
equivocality, and dissonance. Second, the repertory grid technique and social and alter
ego network analysis require several projects, and therefore, longitudinal observations
make it extremely difficult to identify a company with a sufficiently large number of
ongoing projects in the FFE. With retrospective narratives, it is possible to study a
large number of FFEs retrospectively. Thus, instead of making a longitudinal study,
following FFE processes in close relationships with participants, completed FFE
processes were studied. The following sections discuss and illustrate the design used
when studying uncertainty, equivocality, and dissonance when product concepts are
evolved in the FFE.
2.2.1 Literature search
Andersson (2007) focused on individuals’ social processes within the product
innovation process. This volume focus on the influencing mechanisms in the social
process, i.e. research question (B)27. However, the context is narrowed to the FFE, i.e.
only the first phase of a product innovation process. Thus, this implies a need for new
literature searches about the FFE and each mechanism, i.e. uncertainty, equivocality,
and dissonance.

27

Research question (B) is formulated; “How do uncertainty, equivocality, and dissonance influence the
social process when evolving clearness of a product concept in the FFE?
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The FFE is a relatively new research area, thus, it lacks the consistency in language
that is found in more mature research areas. This lack of consistency in language
becomes problematic when performing electronic data base searches that require the
use of relevant words and phrases to drive the search engines. When conducting
searches, several search words are needed to represent the research area effectively.
Frishammar and Florén (2008) browsed28 all technology innovation management
journals29 listed in Science and Social Science Citation Indexes published from 1997 to
2007. Their browsing resulted in three identified categories of search words. The first
category was about the content of work carried out. This was represented by six terms
frequently used; Early, Discovery, Front end, Idea, Concept, and Predevelopment. The
second category was about different stages of the process and represented by; Stage,
Process, and Phase. The last category was about the type of process carried out;
Development, Innovation, and NPD30. When conducting my literature search about the
FFE, I used the search words from category one (Early, Discovery, Front end, Idea,
Concept, and Predevelopment) and two (Stage, Process, and Phase) while using another
third category. Early phases do not only exist when creating a product but also when
making, for example, music and art, or when carrying out medical procedures.
Therefore, to broaden the scope and find references from an even larger area, the third
category consisted of only one search word; New. Thus, this third category refers to
individuals making something new regardless of whether the area is, for example,
manufacturing a new product, composing new music, or carrying out new medical
procedures.
Another way of broadening the scope of the search results in the context of FFEs was
to include the literature from other academic disciplines, for example, engineering,
management, psychology, art, or design. The databases utilized were EBSCO
HOST31, Emerald Insight, Elsevier Science Direct, JSTOR, Blackwell Synergy, IEEE
Xplore, and CSA ILLUMINA32. The search resulted in a list of 2 149 articles, which
were reviewed based on title. All articles with a title, which could be interpreted as
having any relation to the FFE, were identified. This resulted in a list of 249 articles.
The next step was a further investigation of these 249 articles by reading their abstracts
to determine if they had any relation to a FFE of, for example, innovation, art, or
music. This resulted in 48 articles included in the literature review. However, all
searches are limited by their search words. To reduce the implications of these
limitations, i.e. that the search words were misleading, the reference list at the end of
these 48 articles was scanned for references. A general search on the fuzzy front end in
various combinations (front end, fuzzy front-end) was also conducted. The search in
each article’s reference list and the supplementary search in the databases resulted in
ten additional articles. In total, 58 articles were included in the literature review. The
results of each step are described in Table 1 below.
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It is not stated if they browsed the journals based on title, abstract or full paper.
Frishammar and Florén (2008) used a list of journals provided by Linton and Embrechts (2007).
30
NPD stands for New Product Development
31
Business Source Elite, Academic Search Elite, EconLit, and ERIC.
32
PsycINFO, GeoRef, METADEX, Environmental Sciences and Pollution Management, ASSIA, Design and
Applied Arts Index, Sociological Abstracts.
29
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TABLE 1 Steps of literature search, databases, and number of hits
FIRST
SEARCH
Database
A)
B)
C)
D)
E)
F)
G)

EBSKO HOST
Emerald Insight
Elsevier Science Direct
JSTOR
Blackwell Synergy
IEEE Xplore
CSA ILLUMINA

Total
hits
609
46
29
118
229
150
968

TITLE
SELECTION
Total number
of articles
87
20
11
15
25
31
60

2149

249

ABSTRACT
SELECTION
Total number
of articles
48

REFERENCE
SELECTION
Total number
of articles
58

Simultaneously, searches about the different mechanisms were conducted. In this case,
the Science and Social Science Citation Index and some of the databases above
(Business Source Elite, Emerald Insight, Elsevier Science Direct, JSTOR, and
Blackwell Synergy) were used to find articles about uncertainty, equivocality, and
dissonance. These search words were used separately and in combination. When
searching separately, the result was sorted based on number of citations. However, to
eliminate the possibility that recently published articles existed, without time to be
cited, article title was used as a criterion when reviewing the entire list. These three
search words were also combined with innovation and the first category of words used
in the FFE literature review search. This resulted in a small number of articles, where
most seemed to cite the articles receiving most citations in the Science and Social
Science Citation Index.
2.2.2 Case selection
The explorative character of this study, when empirically addressing mechanisms of
the social process, would benefit from maximizing variance between cases. In other
words, if the social process and mechanisms appear and “behave” similarly within cases
with large differences, the strength of the model’s usefulness will increase. One way of
selecting cases with large variety is to use Perrow’s (1967; 1970) typology of
technology (Figure 4 below); dividing it in the two dimensions of task variety (i.e. the
degree of familiar or unfamiliar stimuli) and task analyzability (i.e. the nature of the
search process when encountering exceptions). The role of technology, i.e. the
interaction between technology and organizing, has been discussed on various levels
(Orlikowski, 1992). Initially, the focus was on demonstrating the impact of
technology on organizational dimensions, illustrated by differences in industry
(Perrow, 1967). However, the typology of technology has also been used on the
individual and group level of analysis. For example, Daft and Macintosh (1981) used
24

this typology in relation to uncertainty and equivocality when individuals process
information. Souder and Moenaert (1992) used this typology in relation to uncertainty
reduction within innovation projects. Thus, this model could indicate differences in
the social processes in different companies, and hence differences in individuals’
actions dealing with uncertainty, equivocality, and dissonance when evolving product
concepts. The underlying assumption is that companies with different technologies
will encounter different amounts of uncertainty, equivocality, and dissonance within
their FFE.
When selecting companies, a crucial question is whether this typology should be used
for categorizing company, production, process, or project. Following Perrow’s (1967)
definition of technology as “…the actions that an individual performs upon an object”, it is
likely that companies could be in one box, while simultaneously performing tasks
related to another box based on processes or products. It is even likely that different
processes belong in different boxes within a company due to, for example, previous
experience and radicalness. Further, Souder and Moenaert (1992) discuss how
technology may shift between different tasks within a single innovation process, i.e.
between the planning stage (research) and the development phase (routine or
engineering). In relation to the discussion above, it is important to note that a one-toone relationship may not exist between the category for a company and their
innovation process. Nevertheless, by necessity, companies are approached in order to
get access to projects. This typology also assists in selecting a broad variety of
companies, related to the assumption of FFEs in all type of industries in need of
defining a product concept. Therefore, selection of companies was conducted to
maximize differences between cases based on expected general level of technology. In this
way, this study may provide a broader picture of how clearness of product concepts is
evolved. Selection by maximizing variance makes it possible to see a broader spectrum
of similarities and differences when evolving a product concept in the FFE.
Task variation
High
Low

Low
Task
analyzability
High

Research

Craft
B
A
Routine

D
C
Enginering

FIGURE 4 Two dimensions of technology (Perrow, 1967; 1970)
Companies characterized as having a routine technology (A) have a production
process with low task variation and high task analyzability (Perrow, 1967; 1970).
Individuals involved in the production process in these companies are expected to face
few types of problems and have the ability to “compute” actions when encountering
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uncertainty, equivocality, and dissonance (Daft & Macintosh, 1981). In this way,
individuals strive for clearness by reducing uncertainty and equivocality, and
eliminating dissonance in/about cause and effect relations. The individuals have
previous experiences of accomplishing similar tasks. Based on this, participants search
information through logical and systematic analysis of their tasks. Within this context,
Perrow (1967; 1970) provides examples of companies such as tonnage steel mills and
screw and bolt producers. Thus, companies with high volume and simple conversions
of their raw material are expected within a routine technology. Perrow’s model may
be seen as describing how individuals approach problems, i.e. unintended
consequences. If individuals are accustomed to addressing unintended consequences in
the production process by analyzing, they will probably often respond similarly when
addressing unintended consequences in the FFE. The individuals participating in the
FFE of companies characterized by having a routine technology (A) have extensive
experience of similar tasks in which unintended consequences are addressed by
analysis. Therefore, individuals may coordinate actions in a planned sequence of
activities because the similarities between prior FFEs and the current FFE suggest to
participants that cause-effect relations are known, i.e. analyzable. Consequently, when
individuals encounter unintended consequences (i.e. address uncertainty, equivocality,
and dissonance), they will start by analyzing and inferring similar characteristics to an
unintended consequence as previously experienced in other situations with other
products in the production process or in the FFE of companies characterized by a
research technology.
The other extreme (D) is non-routine companies with a production process
characterized by large variation and low analyzability in their tasks, i.e. a research
technology. In such companies, individuals are expected to frequently encounter
problems and lack ability to “compute” responses when encountering uncertainty,
equivocality, and dissonance in their production process. (Daft & Macintosh, 1981).
Thus, the tasks substantially differ from individuals’ previous experiences in the
production process, which implies that previous experience from a similar product
does not exist or cannot be fully applied to the new situation. Therefore, they
encounter several exceptions according to plan in their actions, which are based on
hunches. Following Perrow’s (1967) model, aerospace companies would encounter
this situation. Daft and Macintosh (1981) describe it as industrial research and
development (R&D) and social science research. Thus, companies within the research
box encounter a high degree of complexity in the product where only one or a few
products are developed and produced. Individuals participating in the FFE will mirror
the way individuals address unintended consequences in the production process.
Therefore, individuals in the FFE of companies characterized by a research technology
(D) have experience of rarely overlapping situations. These rarely overlapping
situations are approached by hunches due to the large variation and low analyzability
that make coordinated actions and interactions difficult. The individuals are
accustomed to using hunches to guide action and interaction, which may imply that
the sequence of activities (i.e. actions and interactions) cannot be determined until
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faced with an unintended consequence. Consequently, it may be problematic to use a
fixed sequence of activities in the FFE.
Craft companies (B) encounter low variation in the tasks within their production
process. They are specialists with considerable experience in an area. However, they
encounter new situations when constantly adjusting products to new circumstances,
but instead of searching information, participants draw on the residue of unanalyzed
experiences or intuition. (Perrow, 1967). Thus, individuals are expected to encounter
few problems, which are non-computational in nature. This implies that individuals’
actions to reduce uncertainty and equivocality and to eliminate dissonance are based
on profound experiences within their field of expertise. Examples in this category are
companies developing new specialist glass products (Perrow, 1967), glassware, and
money market trading (Daft & Macintosh, 1981). Thus, these companies have a
profound knowledge about the nature of their raw material, relying on previous
situations of experience when encountering uncertainty, equivocality, and dissonance.
It is expected that individuals will address unintended consequences similarly in the
FFE as addressed in the production process. Individuals participating in FFEs
characterized by a craft technology (B) depart from their extensive experience of
converting materials. These experiences of converting materials in similar situations
guide how action and interaction should be conducted and feelings or hunches used to
guide action and interaction. Therefore, the individuals in the FFE may have
difficulties in following a fixed sequence of activities with coordinated action and
interaction.
Companies with a production process characterized as engineering (C) have high task
variation i.e. they encounter many exceptional cases, which makes them unfamiliar
due to lack of experience. However, they have high task analyzability. In these
circumstances, participants have not encountered the exact situation before; therefore,
the information search is logical, systematic, and analytical. Companies within this
category are e.g. large machinery producers or customized computer program
developers (Perrow, 1967). Similarly, Daft and Macintosh (1981) relate this category
to engineering and computer programming. Thus, within this category, individuals
will frequently encounter new unintended consequences but have the ability to
structure their search for information when encountering uncertainty, equivocality,
and dissonance. Mirroring the responses to unintended consequences in the
production process; individuals participating in the FFE of companies characterized by
an engineering technology (C) encounter variation but are able to analyze relations
when facing unexpected consequences before coordinating action and interaction.
Therefore, previous experiences of analyzing various unintended consequences are
applicable and assist in analyzing the sequence of action and interaction needed in the
FFE.
It is important to note that the absolute level of uncertainty, equivocality, and
dissonance within these boxes cannot be compared between the companies for two
reasons. First, each project is relative to all other projects within the company and not
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comparable to projects in other companies. Second, individuals’ experience of the
level of uncertainty, equivocality, and dissonance differ due to, for example,
personality, experience, and frame of reference. Since different individuals are
involved in both projects and companies, comparison is not possible. This implies that
regular statistical comparison between each case is impossible and other techniques
need to be used. Therefore, the focus is on discussing the levels within each case and
the mechanisms influencing the social process.
When unintended consequences occur, individuals will experience uncertainty,
equivocality, or dissonance. Perrow’s (1967) model may be used to indicate
differences in how individuals address unintended consequences, and thus uncertainty,
equivocality, and dissonance, through action and interaction. Thus, research question
(B)33 addresses how uncertainty, equivocality, and dissonance influence the social
process and therefore probes each category in-depth rather than draws comparisons
between them. The difference in responses to uncertainty, equivocality, and
dissonance may be linked to the guidance provided from individuals’ experiences of
daily operation (i.e. firm level). In companies with a production process characterized
by a routine or engineering technology, the high analyzability implies that individuals
may use their experience of solving unintended consequences by analyzing and thus
have a good sense of causality, what to search for, and have well established
procedures for collecting information. For individuals within a routine technology,
major similarities exist between different products, which make it likely that the
individuals have addressed similar unintended consequence which they approached by
analyzing. In companies with a production process characterized by a craft or research
technology, analyzable searches are much more difficult or even impossible and the
individuals may have to resort to their tacit knowledge, experiences, and/or analogies
with previous more or less similar situations. Individuals in companies with a research
technology may need to start by interacting or conducting small scale tests (Cf. sociotechnical sensemaking by Ifvarsson, (2003)) in order to make sense of unintended
consequences with high variation and low analyzability. Consequently, there may be
differences in how individuals in companies representing different technologies address
uncertainty, equivocality, and/or dissonance in the FFE.
Perrow’s (1967) model was used to categorize companies and maximize variation
when selecting companies, since this could indicate possible differences in the social
processes of the FFEs. When selecting a case within each category, two basic criteria
were considered. First, (1) to simplify contacts and data collection with each company,
previous relations were essential to both grant access and establish a “project
champion” within each company. Having an insider simplified arrangements with
contacts, both in receiving approval from management and with respondents.
Preexisting relations did not exist for all companies, thus a manager responsible for
either business development or research was initially approached.

33

Research question B is formulated; ”How do uncertainty, equivocality, and dissonance influence the social
process when evolving clearness of a product concept in the FFE?”
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The second (2) criterion was related to size. There are differences between companies
when assigning individuals to evolve product concepts. In large companies, it is likely
that several individuals from different departments will be involved when evolving a
product concept and that several projects have been completed, making it possible to
identify several success and failure projects. In small companies, individuals involved in
the actions of daily business probably evolve the product concepts, thus lacking a
department for product development. Since they are involved in conducting business,
they may not have completed as many projects where a new product concept was
evolved, making it more difficult to identify several success and failure projects.
However, this assumption will probably not hold in companies where their daily
business is to deliver projects of some sort to customers. Thus, size did not work as an
absolute criterion but when companies were searched, smaller companies were
preferred. Nevertheless, size may influence the number of individuals involved within
each project and in order to be considered as a social process, each project needed to
involve at least three individuals exchanging information between each other. For the
purposes of this study, to identify clearly success and failure projects within each
company, several projects had to be completed and several individuals had to be
involved in each project. Therefore, small companies were carefully considered when
selecting companies to participate in this study. The need for involvement ensured
that the respondents were aware of tasks and interrelations within the projects in each
case.
2.2.2.1 Criteria on a process level
Another initial concern is a need to find cases where the proposed mechanisms
(uncertainty, equivocality, and dissonance) are present. A potential risk is to formulate
tautological research where mechanisms are predefined and a precondition for selected
cases, giving conclusions about the need to influence these mechanisms. However, in
this study, I argue that some of these mechanisms, if not all, are normally present in a
FFE. Nevertheless, to be able to address research question B (How do uncertainty,
equivocality, and dissonance influence the social process when evolving a product concept in the
FFE?) and C (How do individuals cope with uncertainty, equivocality, and dissonance when
evolving a product concept in the FFE?), a precondition is that uncertainty, equivocality,
and dissonance are experienced in the projects within each case. One way to address
this could be by studying a minimum number of projects within each case where
individuals experienced these mechanisms. The definitions of these mechanisms all
include the word phenomenon referring to customers, competitors, resources, and
technological solutions aspects of an evolving product concept. However, uncertainty,
equivocality, and dissonance are tied to particular experiences of each individual.
Therefore, it is difficult to address an initial criterion of selecting projects based on
experience of uncertainty, equivocality, and dissonance about customers, competitors,
resources, and technological solutions of an evolving product concept. For example,
dissonance may be problematic to identify in advance for case selection, e.g.
individuals may eliminate dissonance through cognitive sensemaking where
individuals think about the phenomenon and try to make sense of it. Thus, these
mechanisms may exist without an explicit discussion or statement regarding the
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existence of uncertainty, equivocality, and dissonance about customers, competitors,
resources, and technological solutions within an FFE. Therefore, it has to be an
empirical issue to identify the existence of uncertainty, equivocality, and dissonance
within each project.
2.2.2.2 The selected companies
Pasta Food Inc. belongs to the routine category. It is an old and large Swedish
company, competing on an international market. Pasta Food Inc. has grown from a
small business to a company with approximately 400 employees located at several
production facilities. They have a team of individuals responsible for developing new
products, involving an internal and occasionally an external panel giving their view of
the product concept. Pasta Food Inc. has a documented process model ranging from
idea to launch; one decision gate is based on the product concept for taking the formal
go/no-go decision of each product. When initial contact was made, Food Inc was
about to form a department responsible for development. As input to this
reorganization, this research project was granted access, based on the initial project
description sent to the future head of this department. They could easily identify
several projects, which they perceived to be a success or a failure. When Food Inc
develops new products, they are dependent on their raw material. However, they
work in a segment based on simple ingredients without complex composition in
accordance with the routine category.
Nourishing Inc. belongs to the research category. This is a small business with only four
employees, who identify ideas and develop startup companies from research made at
universities or surrounding into flourishing companies. They work on a local market
in close collaboration with a university. The company assists selected companies with,
for example, guidance, education, and networks. The goal is to secure financing and
assure fast market launch of the products in each selected company. Each new and
included company needs to be analyzed. The analysis is difficult since influencing
factors are substantial and the differences between cases make it difficult to identify
cause-effect relationships. At the same time, each new company is unique, i.e.
exceptions from their formal process description are needed for each company,
implying high variation. Thus, in their case, each new included company is a project
with the aim of leaving the program at Nourishing Inc. Their product innovation
process is a success if the companies develop into efficient and flourishing companies.
Consulting Inc. belongs to the craft category. This is a business-consulting firm offering
services in business development on the Nordic market, to both companies and public
authorities. They are known within their business and a frequent participant in, for
example, journalistic writings, industry seminars, and industry councils. The company
consists of seven employees and consultants are responsible for developing their
products. The consultants are constantly offering standardized concepts to their
customers. However, the consultants constantly adjust their concepts to each
customer’s contextual circumstances. This is similar to production companies in the
craft category, such as glassware manufacturers, where the experience of the
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manufacturer is vital for the reformation of their material. The consultants need to rely
on their knowledge and experience when adjusting their products even though it is a
standardized set of services offered. Therefore, Consulting Inc. encounters low
variation in their tasks with low analyzability. When selecting success and failure cases,
focus was on the first time they offered a service to a customer. Similar to all
consulting companies, they are dependent on developing their services and knowledge
of their employees. This research project was granted access since Consulting Inc. was
given an opportunity to look into how it develops new services as well as increasing
its knowledge about innovation.
Engineering Inc. belongs to the engineering category. This is an international company
developing both hardware and software. It has a history of developing innovative
solutions as well as strategic integrations and alliances to support its strategic areas. It
has engineers located at various locations in Sweden with development teams focusing
on different areas. This study was granted access to one development facility located in
Sweden. This development facility had approximately 40 employees, while the entire
company has several thousand employees. Since the company had a history of
developing parts within large projects, it was difficult to find several projects they had
evolved from idea to commercial product. Therefore, also minor projects, such as an
internal subcontractor, were included when performing the repertory grids34.
Following the engineering tradition, Engineering Inc. has a formalized and wellstructured description of its tasks in innovation processes. Thus, it is structuring how
to search for information when encountering uncertainty, equivocality, and dissonance
in accordance with the engineering category.
2.3 CONDUCTING THE INFORMATION AND DATA COLLECTION
Companies deemed to fulfill described criteria were contacted. Initially contacts were
made by phone to scan interest. This initial contact was taken on different
organizational levels. Some companies (Pasta Food Inc. and Engineering Inc.) were
contacted through individuals with an existing relation. These individuals were
involved on a project level and thus potential respondents to be included for
interviews. They were given a description of the research project and e-mailed a paper
describing the overall research purpose, possible advantages for participating
companies, expected activities, and needs in terms of resources. Contacted individuals
then established formal authorization within their organizations through contacts with
appropriate managers. Two of the contacted companies were also visited for a
presentation of the project, possible advantages to the firm, and time needed for the
study. For companies without pre-existing relations, contacts were taken directly with
individuals responsible for R&D or with the CEO.
Figure 5 below gives an overview of the steps made within each company after the
research project was approved. First, an initial interview was conducted, which assisted
in identifying projects and individuals involved in the FFE of success and failure
projects. Then the identified respondents presented narratives and conducted the
34
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repertory grid sessions, social network session and alter-ego network session regarding
all four aspects (customers, competitors, resources, and technical solutions). Figure 5
also gives a short summary of the steps made within each data collection technique.
Interview with the manager
or contact person

Initial interview
session
Section 2.3.1

Interview with individuals
involved in the FFE
Session for
narratives
Section 2.3.2
Collecting
1. Generate elements
2. Elicit constructs
3. Relate constructs to
elements

Repertory grid
sessions
Section 2.3.3

Social network
sessions
Section 2.3.4
Collecting
1. Identify projects
2. Relate the self to
projects

Follow-up interview with
individuals involved in the
FFE

Collecting
1. Describe processes
2. Describe FFEs
3. Describe critical
incidents in FFEs
4. Relate projects to
success/failure

Collecting
1. Identify projects
2. Identify
individuals
3. Relate individuals
to projects

Alter-ego
network sessions
Section 2.3.4

Follow-up
interview session
Section 2.3.3

FIGURE 5 The steps conducted in data collection
2.3.1 The initial interview
When a manager approved the research project and the project had received an
appointed person to contact, an initial interview was conducted. The aim of this
interview was threefold: first, to get an overview of their product innovation process;
second, to identify criteria for success and failure in the FFE, and use these criteria to
identify FFEs perceived as successes or failures in terms of process and result; and third,
to identify individuals participating in the FFE of each project to take part in the
information collection regarding the social process. A potential hazard with this
approach is the risk to determine the FFE as a success/failure based on the overall
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impression of the process and result of the final product. To address this, I emphasized
the respondent to think of the FFE and to describe in what way the FFE could be a
success/failure in terms of process and result.
The initial interview was conducted as an open discussion, following the interview
guide presented in Appendix 1. The interview started with descriptions of their overall
process in terms of, for example, phases, activities, and gates. Each company varied in
their degree of structure in their product innovation process. Engineering Inc., which
is the largest company in terms of employees, had detailed process manuals describing
stages and responsibilities, while Pasta Food Inc. and Nourishing Inc. had a figure
describing the stages and decision gates without a formal process description.
Consulting Inc. had only a routine description of a few pages describing the formal
process. Further, the complexity of the product and process implied that more time
was devoted to the initial interview in order to allow me to understand the general
process.
Once an overview of the process was gained, the discussion was narrowed to
descriptions of the FFE. This was made orally and visually by presenting the process
overview of the early phase described in Volume 1 (Table 4, p. 30f). This visual
overview was also linked to the terms used by the respondent and their formal
innovation process description. Using the same terms as the respondents ensured that
the respondents clearly understood what was meant with the FFE. Consequently a
criterion regarding the activities included in the FFE of each company was developed
in the next step.
The next step was to identify the criteria for a success or a failure FFE. Either the
entire process could be completed and possibly labeled as a success if the product led
to revenues above expectations or if resulting in a patent, i.e. selecting successful FFEs
based on the end-result of the entire product innovation process. However, even
though research indicates a relationship between successful product innovation
processes and clearness of product concepts (Cf. Cooper, 1988) it is possible that a
successful process may emanate from an unsuccessful FFE. Therefore, selected
respondents taking part in this study were asked to give their account of whether each
FFE was a success or failure, as well as their criteria for labeling the project as a success
or failure. Letting the respondents select clear-cut success and failure FFEs within
projects is similar to the selective approach used in previous research (Cf. Cooper,
1979; Song & Parry, 1994; Mishra, Kim, & Lee, 1996; Souder & Song, 1998). To
make it easier for respondents to describe criteria, A3 documents35 were used
(Appendix 2) to link success and failure to process and result of the FFE. Thus, the
respondent could describe criteria in successful (failure) FFE processes, as well as
describing the criteria for a successful (failure) result of the FFE. This approach was
selected since none of the articles included in the literature review could give
empirically tested characteristics of success/failure FFEs.

35

A3 is a Swedish format of papers with the size of 297 mm × 420 mm.
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Once the criteria for success/failure had been described, the objective was to identify
projects corresponding to the criteria for success and failure FFEs. One A3 document
for each project was prepared. The respondents were asked to write about each
project regarding purpose, results, process, involved individuals, and timeline. Thus,
data were captured for each project regarding individuals participating in the FFE of
each project by, for example, generating ideas, contacting customers, writing the
product concept, or in some other way being involved in the FFE. Thus, respondents
suitable for in-depth interviews regarding the FFE in each project were identified.
The list of individuals was used to contact respondents involved in the FFE to conduct
narrative interviews, and generate repertory grids, and data for social and alter-ego
network analyses. Before I contacted them, they had been informed about the project
from the internal contact person at each company.
At all the companies, only a few internal individuals were involved in the FFE and
these individuals were invited to take part in this study. However, at Nourishing Inc.
only one individual was involved in the FFE of each project. In addition, some
individuals could not participate since they had left the company.
As shown in Table 2 below, the initial interview resulted in 5 to 9 projects in each
company. Of these, approximately half of the projects were perceived to correspond
to the criteria for success and the other half corresponded to the criteria for failure.
The criteria were that the FFE was expressed as a success/failure in terms of both
result (often described as a fuzzy and/or not ready product concept) and process (often
described as problematic, time-consuming and/or consisting of many changes in
direction). The individuals involved in the FFE of each project varied, and usually
only very few individuals were involved in evolving the idea into product concept.
However, not all individuals involved in the FFE of each project were selected for
further interviews, but all respondents had experience from at least one successful and
one failure project. This was a balancing act between on the one hand optimizing the
sample size for projects and individuals and company value in terms of resources and
contributions to the results of this study on the other. However, the success and failure
projects identified in the initial interview were used when studying the FFEs in detail
through narratives, the repertory grid technique, and social and alter-ego network
analyses.
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TABLE 2 The number of projects and respondents identified in each company.
No of
projects
Pasta Food Inc.

7

Engineering Inc.

6

Consulting Inc.

5

Nourishing Inc.

9

Success /
Failure
S: 4
F: 3
S: 3
F: 3
S: 2
F: 3
S: 6
F: 3

No of
respondents
8
5
3
3

2.3.2 The narratives
Narratives are about storytelling. In this case, stories about the FFE in product
innovation processes were presented. Narratives have been proposed as a technique for
obtaining early customer input in innovation processes (van den Hende et al, 2007).
Instead of proposing narratives as a technique for providing clearness of product
concepts, it is proposed in this volume that narratives are used as a technique for
obtaining stories of the evolving product concept within specific innovation processes.
Narratives and storytelling about innovation research have previously been used by
researchers interested in learning, (Reissner, 2005) sensemaking (Patriotta, 2003)
organizational identity (Chreim, 2005) and product creation processes (Deuten & Rip,
2000). For the purpose of identifying moments of uncertainty, equivocality, and
dissonance, narratives may take different forms. One way could be to focus on critical
incidents (Czarniawska, 2004). In line with the choice of using narratives instead of
longitudinal observations (see Section 2.2), critical incidents were focused on to
capture moments of uncertainty, equivocality, and dissonance.
A critical incidence is a situation where human actions deviate from their regular flow
of actions in the FFE (Flanagan, 1954). These incidents are also easy for respondents to
remember since they deviate in relation to their experiences and may thus be subject
to uncertainty, equivocality, or dissonance. To collect these critical incidents in the
FFE within each company, an interview was held with each respondent identified
during the initial interview with the company representative. An interview guide
(Appendix 3) was used, starting with an open description of the company’s overall
innovation process and then narrowing it down to critical incidents within each
project. Each project was treated separately, implying repetition of questions when
describing the second and third project. However, it is important to note that each
innovation process may be seen as deviating from normal procedure in various
respects, making it a critical incident. Nevertheless, the interest of this study is
uncertainty, equivocality, and dissonance in the FFE, which implies that the critical
incident is about a specific task or action performed within the FFE. This could, for
example, be a meeting or an unexpected outcome in experiments.
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When trying to obtain narratives about critical incidents, there was major variation
among respondents regarding their natural willingness to develop their stories. Some
respondents were quieter by nature, making it necessary for me to take a more active
stance in obtaining their narratives. In other situations, the respondents were extrovert
and in need of guidance to keep to the point. Each respondent dedicated between 50
minutes and 2 hour and 10 minutes to give narratives about the process and critical
incidents within the process. This variation depended on the complexity of the FFE
and project, i.e. how much information I needed to understand the evolvement of the
product concept. The aim was to identify events, experiences and actions within each
project and especially key moments that could be considered as critical incidents.
These were described on an orderly timeline from idea to market launch, returning
with detailed focus on the FFE, and then with special focus on critical incidents within
the FFE.
Each interview was documented by notes as well as recorded on tape. The recorded
interview was later used when transcribing the narratives literally. On one occasion at
Pasta Food Inc., the tape-recorder did not work properly. Then, field notes were used
as a manuscript when talking during the interview and recorded the following day.
Each respondent was also asked to describe two specific incidents during the followup interview. In total, this resulted in approximately 90 pages of transcribed text for
Pasta Food Inc., 140 pages for Engineering Inc., 80 pages for Consulting Inc., and 57
pages for Nourishing Inc. These procedures of conducting narratives are consistent
with narrative analysis as described by Feldman, Sköldberg, Brown, and Horner,
(2004).
2.3.2.1 Interpreting narratives
When all interviews were transcribed, the text was organized by project.
Consequently, a document containing all narratives regarding the specific project was
set up. After transcription, phrases of concrete actions and indicated order of causality
were identified by careful reading of each project description. Each identified phrase
was formulated into a causality statement describing the action causing a certain effect.
These cause-effect statements were labeled based on the meaning conveyed by the
statement. The labels were organized into the categories success or failure FFEs, in
which the project was characterized. Each project was ascribed to these categories
based on being a clear failure/success, where the respondent categorized the FFE in
terms of process and result.
The second way of analyzing the narratives was to focus on the critical incidents
described by each respondent. Here the focus was on indications of uncertainty
(purposeful and specific search for information), equivocality (deviating opinions and
interpretations, disagreement, several reasonable solutions, and/or difficulty to decide and find the
information needed about the phenomenon), and dissonance (complete confusion, fuzziness,
and lack of understanding). Thus, descriptions from each respondent were carefully read.
If several respondents described the same project, these narratives were read together
in order to see indications of an overall feeling of uncertainty, equivocality, or
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dissonance among participants. This overall impression was made by organizing the
narrative in a time sequence trying to describe the respondents’ collective experiences
of development from idea to product concept. Since the number of individuals
involved within each project varied, the length of the narratives within each project
varied. Thus, more individuals involved in the FFE implied a more detailed
description of the FFE.
2.3.3 The repertory grid technique
The repertory grid is a technique, which has been thoroughly discussed, both
theoretically and practically, and used in a significant test36 in the context of product
innovation processes in Volume 1. Based on the significant test, it was concluded that
the repertory grid technique was well suited to capturing individuals’ frames of
reference in innovation processes and the FFE. Thus, the significant test in Volume 1
indicates that the repertory grid technique works well in revealing, sometimes tacit,
dimensions of an individual’s frame of reference in innovation processes37. With this
stated, this section will focus on describing choices and practical issues concerning the
collection of repertory grids.
2.3.3.1 Preparing the repertory grid technique
The first step in conducting repertory grids was to prepare the material, which the
respondent used as a starting point. When preparing the repertory grid technique, the
initial interview was essential for seeing whether it was possible to conduct repertory
grids capturing uncertainty, equivocality, and dissonance regarding customers,
competitors, resources, and technological solutions aspects of the product concept in
the FFE. Since uncertainty regarding the aspects has been identified in previous studies
of innovation (Cf. Moenaert & Souder, 1990), it was reasonable to assume that these
aspects were also subject to equivocality and dissonance. If individuals collect
information, it is likely that they may disagree (equivocality) regarding what
information to collect or not understand the situation at all (dissonance), i.e. what
information should they collect regarding an aspect. In addition, if the grids have the
same elements or constructs, it is possible to compare and compile them in one single
repertory grid, which allows for additional analyses of comparisons between
respondents, i.e. group-level analyses. .
During the initial interview, several pieces of information were collected. First, a
broad understanding was needed about how to use the critical aspects of a product
concept in the context of the repertory grid technique. The decision to focus on these
four aspects (customers, competitors, resources, and technological solutions) of the
FFE to illustrate uncertainty, equivocality, and dissonance required a decision on how
to incorporate all these aspects and mechanisms into a repertory grid. The purpose was
to balance the tradeoff between in-depth analysis through several repertory grids vs.
general information incorporated in one repertory grid. Since in-depth knowledge
36
The term “significant test” in this thesis refers to the significant test of techniques conducted and described
in Volume 1 and has nothing to do with statistical significance.
37
The analysis is based on outputs from the Flexigrid program, using principal component analysis.
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was sought regarding individuals’ experience of uncertainty, equivocality and
dissonance in the FFE and the notion that uncertainty, equivocality and dissonance are
experienced in specific situations, this favored a choice to make several detailed
repertory grids. Thus, one repertory grid for each aspect (customers, competitors,
resources, and technological solutions) makes it possible to show similarities and
differences in terms of uncertainty, equivocality, and dissonance. In addition, this
made it possible to show the relation of each aspect to the mechanisms (uncertainty,
equivocality, and dissonance) and the relation of the aspects to success or failure FFEs.
Thus, the choice to conduct four repertory grids increased the ability to make
different types of analyses. However, for the repertory grids to be meaningful to
conduct, information had to exist regarding these aspects in the FFE of each project.
This information could be in the form of communication, documentation, or
experience implying less need for communication. Nevertheless, the existence of
information is difficult to identify in advance since this has to be verified by each
participating individual. Since verification of information was not possible, I had to
rely on the brief project descriptions and the overall process description to decide if
information regarding customers, competitors, resources, and technological solutions
existed within each project.
When the decision was made to separate grids for each aspect (customers, competitors,
resources, and technological solutions), the next step was to decide what elements to
use. In the significant test, the repertory grids focused on action-oriented elements, i.e.
the respondent gave his/her mental representation about activities of action they
performed within a particular product innovation process. Since the focus was on the
entire product innovation process, it was suitable to use predetermined activities
describing the actions performed, with the ability to add or withdraw elements from
the list. However, this volume focused on uncertainty, equivocality, and dissonance
about a phenomenon in the FFE as influencing mechanisms in the social process of
creating clearness of a product concept. This phenomenon is related to the aspects, i.e.
customers, competitors, resources, and technical solutions when evolving a product
concept in the FFE. Therefore, differences in individuals experience regarding
uncertainty, equivocality, and dissonance may be illustrated by using different projects
as elements. The projects used as elements have to be meaningful for the individual,
i.e. the individual has had to act and interact within the early phase of the selected
project. An important implication of this is that each company has used different elements,
thus the repertory grids were adjusted for the unique projects conducted within each
company in order to be meaningful for each respondent. All projects (elements)
categorized for each company are presented in Table 3. However, besides this varying
list of projects within each company, three fixed elements were used. In addition, all
respondents included the ideal project, the worst case project, and the normal project as
fixed elements. This list of projects was identified during the initial interview where
the respondent was asked to describe criteria for success and failure FFEs, regarding
both process and result of the FFE. The successful projects were determined by asking
the respondent to identify projects, which were clearly applicable to being a successful
FFE in terms of both process and result. Then, projects were identified as clearly
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applicable to being a FFE failure in terms of both process and result. Even though a
number of projects within each company were identified in advance together with the
three fixed elements, each respondent had the opportunity to add elements (projects)
when conducting the repertory grid interview.
TABLE 3 The elements used in each company
Craft
Project Rho
Project Sigma
Project Tau
Project Ypsilon
Project Fi
Project Chi

Routine
Project Alfa
Project Beta
Project Gamma
Project Delta
Project Epsilon
Project Zeta
Project Eta
Project Theta
Project Jota

Research
Project Psi
Project Omega
Project Digamma
Project Stigma
Project Heta
Project Koppa
Project Sampi
Project BƝth
Project DƗleth
Project HƝ
Engineering
Project Kappa
Project Lambda
Project My
Project Ny
Project Xi
Project Omikron
Project Pi

Related to the choice of projects as elements, it is important to account for the
implication of selecting varying elements. When using the repertory grid technique, it
is possible to use fixed and/or varying elements, where fixed elements are
predetermined by the researcher and varying elements are elicited or selected by each
respondent. Fixed elements have the advantage of comparing the exact same context
or content between different individuals. However, this is impossible if projects are
selected since it would be unattainable to identify a common project where companies
in all four categories (Table 3 above) have cooperated in the FFE. In addition, it is
even likely that different individuals would be involved in the FFE of different
projects. Initially, the intention was to identify a core group of individuals who had
participated in the FFE of a number of projects. However, already at the initial
interview at the first company (Pasta Food Inc.), it was clear that different individuals
had been involved in the FFE of different projects. Thus, my initial intention of
finding a core group of individuals that had conducted at least six projects with
identical team members was not possible. Within the selected companies based on the
selection criteria, it was not possible to find a number of projects with identical
individuals involved. The main reason was that individuals either evolve their idea as a
project owner or are being assigned to evolve the idea. Therefore, each project might
have some overlap between individuals. However, geographical location of the
project, areas of responsibility, and origin of the idea influenced the variation in team
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members. Thus, projects and individuals could be found but not a sufficient number
of projects with the same individuals involved.
The inevitable choice of using varying elements also has implications on the ability to
carry out a group-level analysis38. In order to make this comparison statistically, either
fixed elements or constructs have to be used. Since only three identical elements were
used, which described imaginary projects without concrete experience in action or
interaction, I opted to use fixed constructs related to uncertainty, equivocality, and
dissonance. This way, individuals’ experiences of FFEs were possible to compare even
though they were involved in different projects. In other words, the individuals
compare their experiences from each project on the same dimensions, thus making it
possible to tell something regarding those dimensions.
The next step, after deciding to make one grid about each aspect and deciding
elements, was to identify appropriate constructs, which was meaningful for the
respondent in describing similarities and differences between elements. Ten fixed
constructs were created from the definitions of uncertainty, equivocality, and
dissonance. To create these constructs, indications discussed in each definition of
uncertainty, equivocality, and dissonance were converted to a pole and contrast for
each construct. An indication in itself is not useful in a repertory grid since the
technique is based on respondents’ careful grading elements in relation to the extremes
of a construct which is why the indication was translated into a pole, representing one
extreme of the indication, and a contrast representing the other extreme of the
indication. For example, the definition of uncertainty is “an individual’s perceived
inability to predict the phenomenon accurately indicated through purposeful and specific search
for information about the phenomenon”. In this definition, three indications are present.
First, if the information was uncertain, the individuals would have inability to predict the
magnitude of the relation regarding the phenomenon. Thus, the parts of the causal
relation are known and the construct represents individuals’ need to predict which
information to search. This leads to a construct about individuals’ experience of the
ability to predict information about each aspect (customers, competitors, resources,
and technological solutions) in a project. The indication was then transformed to
extremes, where the individuals’ ability to predict may be either “was difficult to predict”
(pole) or “was easy to predict” (contrast). Based on this, it was possible to grade the
information in the early phase regarding an aspect (customers, competitors, resources,
and technological solutions) on a bipolar scale for each project. The second indication
is related to the amount of information. Thus, individuals may have extensive
information or they may lack information. When individuals are uncertain, causality is
known and it is possible to search the information of interest. This was translated into
the extremes where the information is either extensive or lacking. This gave the
construct, information “was extensive” (pole) and “was lacking” (contrast).
Based on these constructs, the respondent graded whether the information in the early
phase regarding an aspect (customers, competitors, resources, or technological
38
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solutions) was extensive vs. was lacking. Table 4 below shows all elicited and fixed
constructs. They were fixed as all respondents graded them in relation to the projects
(elements) in which they had participated. Thus, multiple respondents graded all
constructs related to uncertainty, equivocality, and dissonance. In Table 4, each aspect
and the definitions are presented. In the definitions, all indications are marked in
italics, making it possible to follow the origin of each elicited pole and contrast of a
construct. To capture the essence of definitions, three constructs were used for
uncertainty; four for equivocality, and three for dissonance.
TABLE 4
dissonance.
Aspect
Uncertainty

Developing constructs out of the definitions of uncertainty, equivocality, and
Definition

An individual’s perceived
inability to predict the
phenomenon accurately
indicated through purposeful
and specific search for
information about the
phenomenon
Equivocality An individual’s perceived
inability to select the
phenomenon indicated through
deviating opinions and
interpretations, disagreement,
several reasonable solutions,
and/or difficulty to decide and
find the information needed
about the phenomenon.
Dissonance
An individual’s inconsistent or
contradictory parts of a frame of
reference about the
phenomenon indicated through
complete confusion, fuzziness,
and lack of understanding

No Pole

Contrast

1

Was difficult to predict

Was easy to predict

2

Was extensive

Was lacking

3

Was specific

Was general

4

Caused difficulties to
choose
Caused many possible
interpretations
Caused deviating
opinions
Caused many possible
solutions

Caused easy choices

Caused complete
confusion
Was poorly understood

Caused complete
clearness
Was well understood

Was completely deviating
from expectations

Was completely
according to expectations

5
6
7
8
9
10

Caused one univocal
interpretation
Caused a common
interpretation
Caused one possible
solution

The respondent reviewed the constructs to assure that none of them fell outside the
“range of convenience”, i.e. corollary number 6 in Appendix 1 in Volume 1
(Andersson, 2007), implying that the construct did not make sense for the individual
or in relation to the situations (elements). After this, the respondent was asked to grade
“the information in the early phase regarding…” customers (competitors, resources,
and technological solutions) of each project as related to either the pole or the contrast
of each construct. This was made by using a seven-point Likert scale. The choice to
change scale from the test in Volume 1 from a nine-point to a seven-point Likert scale
derived from the time needed for the respondent to carefully separate between the
constructs’ relation to elements. The time to grade in the repertory grid would
decrease for a respondent if using a seven-point Likert scale. Thus, the first repertory
grid interview was also used as a test if the seven-point Likert scale could give a
meaningful separation of the respondent’s experiences. After this, the seven-point
Likert scale was finally selected. During each interview, the respondent had access to
definitions of each element, construct, and aspect (customers, competitors, resources,
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and technological solutions). The described procedure of conducting a repertory grid
was repeated until all four aspects of information in the FFE were covered.
2.3.3.2 Collecting repertory grids
When starting to collect repertory grids, the focus of each grid had to be explicitly
stated. Each respondent was instructed to focus on the FFE, i.e. from idea until the
go/no-go decision. This was also explained in the terms used within the organization.
Each respondent was also instructed that the repertory grid concerned information in
the early phase regarding customers, competitors, resources, and technological
solutions. This was predefined in a structured document of instructions (See
Appendix 4) 39.
When the focus had been set, respondents started to generate elements. This was made
using the A3 documents prepared in advance. This is essential in respect to the
corollaries in Kelly’s (1955/1991) theory of personal constructs. Thus, the respondents
could add and delete elements (and constructs) related to the “range of convenience”.
In this case, respondents selected the projects they participated in from the list of
project (elements) identified in the initial interview. From this list, respondents could
add projects being representative of success or failure in the FFE. Some respondents
chose to add a project while most chose not to. Thus, they considered the projects to
be representative for their company. Nevertheless, some of the projects could
represent extremes in terms of success and failure.
When the list of elements was approved, the next step was to elicit constructs. The
respondent was instructed to think of similarities and differences between the projects
regarding customers, competitors, resources, and technological solutions. When the
respondent had elicited a similarity or difference, this was discussed in order to
transform it into a pole and contrast of a construct. For example, suppose that two
projects differed in terms of understanding of the customer. Then the respondent was
asked to describe the difference. Based on the description, the construct was jointly
transformed into a pole and contrast, e.g. “Low customer understanding” vs. “High
customer understanding”. The respondents filled in all elicited constructs in the grid
document printed on an A3 paper. Each respondent generated between two to five
constructs before introducing the fixed constructs. The respondent reviewed all fixed
constructs. If the respondent did not consider the construct as meaningful, i.e. not
describing meaningful similarities and differences in the information processed in the
early phase regarding customers (competitors, resources, and technological solutions),
then the respondents could delete the construct.
The next step was to relate all generated elements and elicited constructs to each
other. The respondent was instructed to relate all constructs (both elicited and fixed)
to the projects. The seven-point Likert scale was used. The respondent was also
instructed to grade constructs with a zero if some of the fixed constructs were not
applicable, i.e. outside the “range of convenience”. For example, in some projects
39

Appendix 4 only shows the repertory grid regarding the aspect ‘customers’.
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they did not have any information on competitors making some of the constructs
impossible to use even if the constructs per se were considered relevant.
2.3.3.3 Interpreting a repertory grid
To receive a plot of a repertory grid, each individual’s matrix was processed in the
Flexigrid program using principal component analysis (PCA). PCA identifies
components based on correlations between constructs. The correlations are
transformed into factor loadings, which describe constructs’ correlations to
components. A description of how constructs’ and elements’ locations in the plot are
determined is provided in Section 4.1.2.1. An example is given below, illustrating a
two dimensional plot used at the follow-up interview and indicating how to use the
repertory grid technique when analyzing individuals’ frames of reference. In the
graphical illustration below, constructs close to each other have something in
common. In Figure 6, constructs 1, 2, and 3 have something in common. In the
follow-up interviews, respondents used the graphical mode when describing and
labeling each group of constructs. The output from the Flexigrid program also
contains factor loadings for all constructs, describing their relation to each component.
This assists in determining which component the constructs are most strongly related
to.
Component 2
5
6
4
B
A
2
1 3

E

D
6

4

3 1
2
Component 1
C

5

FIGURE 6 A repertory grid based on PCA
In this volume, four aspects (customers, competitors, resources, and technological
solutions) of information in the FFE were used but for clarity’s sake, I will only
illustrate one, namely technical solutions. Thus, this exemplifying grid is related to the
information in the FFE regarding technical solutions. Constructs 1, 2, and 3 are close
to each other, thus describing something in common as they are strongly correlated to
component 1. To bring clarity to the illustration, 1, 2, and 3 in Figure 6 are the
constructs presented in Table 4. Thus, one end of component 1 can be described as
having information regarding the technical solutions, which were easy to predict,
extensive and specific. This description suits project E and project C, which is the
ideal and normal project. The other end of component 1 can be described by project
A (hypothetically a failure project of the company) where the information in the FFE
was difficult to predict, lacking, and general. Similarly, constructs 4, 5, and 6 load on
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the second component, which could be named in accordance with the commonalities
of these constructs, which is characterized by project B.
Once all repertory grid interviews were conducted, the grids that had been filled in
with paper and pen functioned as input data in the Flexigrid program. This generated
a repertory grid for each aspect with a varying number of dimensions. Each plot was
printed on an A3 sheet of paper, indicating the relationship between each construct
and element (Appendix 5). These plots were the foundation for the follow-up
interview with each respondent. The follow-up interview was conducted by assigning
one hour to each respondent for discussing the results from the initial interview. A
structured interview guide was used in each case (Appendix 6).
Since each respondent had four repertory grid analyses to address during the follow-up
interview, (s)he was initially presented with the plot I perceived as easiest to interpret,
i.e. variation existed in the aspect the respondents were initially presented with. This
was based on the number of dimensions describing the aspect and clarity in the
positions of constructs and elements. When two or more components were
identified40 in a repertory grid, a Varimax rotated repertory grid was presented to the
respondent. If the repertory grid was one dimensional i.e. a large portion of the
variance was explained by one component, the unrotated repertory grid was used
since this image was normally clearer to the respondent. Choosing the one providing
most clarity to the respondent made it easier for him/her to make sense of the
extracted components and thus to describe what correlating constructs had in
common. In addition, respondents could start with an easy grid and proceed to a
repertory grid with multiple components, which could be more difficult to understand
and describe.
Short initial descriptions of each repertory grid were presented to the respondent.
Making the respondents understand the repertory grid outputs facilitated cointerpretation and verification through exemplification or descriptions about specific
projects. When co-interpreting, the respondent was asked to describe what closely
related constructs (being placed close to each other in the plot) had in common.
The description of what constructs had in common was transformed and used as a
label for the component from the principal component analysis. Thus, several closely
related constructs were given one label. For example, clarity was described as one
extreme of a number of constructs forming one component. The other extreme was
then describe as a situation where lack in clarity existed. In this way, the component
was ascribed a label by the respondent. Thus, the respondent could give examples and
descriptions of situations in relation to the components presented in the plots.
Therefore, the repertory grid technique captured data, which could be difficult for the
respondent to describe in advance or through a direct question.

40

Based on an eigenvalue above 1
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2.3.4 The techniques for social and alter-ego network analyses
The social network analyses revealed pattern in individuals interaction (e.g. Krackhardt
& Hanson, 1993; Cross & Prusak, 2002; Cross, Borgatti, & Parker 2001; Tsai 2002)
regarding each aspect (customers, competitors, resources, and technological solutions)
in the FFE. Similarly, the alter-ego network analyses revealed pattern in individuals
thinking regarding each aspect. Interaction and thinking is central in the cognitive and
social processes of establishing clearness of a product concept, both within ‘the self’
and in relation to significant others through a common understanding. Based on the
significant test, these techniques worked well for identifying patterns of interaction
and reflection among participating individuals in the FFE.
2.3.4.1 Preparing the social network analysis
For the social network analysis, there is essentially a sequence of choices to prepare a
matrix (Figure 7). The first step is to decide the subjects to be studied by respondents,
i.e. the content of the interaction with other individuals. Since interaction and
reflection are part of the social process of creating a product concept, focus is on the
same phenomenon as described by the narratives and the repertory grid technique.
Thus, narratives focused on actions, the repertory grid technique focused on frames of
reference, the social network analysis focused on interaction, and the alter-ego
network analysis focused on reflection regarding the phenomenon. In all techniques, the
focus is on information about customers, competitors, resources, and technological
solutions. This choice is thoroughly discussed in previous sections and therefore not
repeated here. However, this implied that four matrixes for each respondent were
prepared, where each matrix focused on interaction regarding one aspect (customers,
competitors, resources, technical solutions).

FIGURE 7 The social network analysis matrix
In resemblance with the repertory grid technique, the context for the interaction and
reflection is the FFE of success/failure projects, in which respondents had participated.
Therefore, the projects identified during the initial interview were used. A choice was
also made to use the three fixed projects (elements) used in the repertory grid
technique, i.e. the ideal, normal, and worst case project. In similarity with the
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repertory grid technique, each identified project was placed in the columns. The main
argument for using the elements (projects) was that the repertory grid technique
reveals underlying structures in an individual’s frame of reference, even those that may
be difficult to articulate, while interaction and thought have a more explicit nature.
Thus, projects (elements) that are possible to use in the cognitive dimension seem
reasonable to be able to talk and think about.
The next step was to address with whom the respondent had interacted. This gives
two apparent options; first, the company network is predefined with the possibility for
each respondent to supplement with individuals they contacted outside the company.
This is a difficult task since the entire network may consist of an extensive number of
individuals and each individual has to be considered when grading the extent of
contacts, making it time-consuming without additional precision in relation to which
individuals the respondent actually interacted with. It would also be difficult to
identify individual differences in networks based on the initial interview, making it
necessary to incorporate all individuals within the department/company. The other
option was to leave the rows empty for each respondent to fill in the individuals
contacted in the FFE about customers, competitors, resources, and technological
solutions. I opted to use the latter option since this gave preciseness of individuals
actually contacted in their interaction without the extensive list of possibly contacted
individuals. Thus, each row represented an individual, who had been contacted by the
respondent.
In addition, the respondent had to describe the individual identity41 of the individual
(s)he listed. The first reason for this was to identify and verify the individuals contacted
by other participants in each project. Sometimes, one respondent only remembered
the first name of a contact, which makes it difficult to determine if it was the same
individual who was contacted by another respondent. Second, it was possible to get a
picture of the formal contacts by assessing the individual identity of each individual.
Thus making it possible to see if only individuals with responsibility within the
organization were contacted regarding an aspect, for example, the production manager
for technical solutions. The last reason is that it is of less interest to assess the value for
an individual in relation to the hypothetical projects, for example, that Sven should be
contacted in the ideal project. Instead, it is more informative to assess the value of the
individual identity to, for example, the ideal project, i.e. that the product manager
should be contacted in the ideal project. It is important to note that an individual
identity as an informal leader may influence the value ascribed to the words of an
individual, i.e. that the words of this individual are considered as more important than
those of other individuals. In the selected approach, only individual identity was
requested even though the same individual may have had additional identities, for
example, an informal leader or gatekeeper. However, to be able to display the
informal identities within the FFE of each project, all individuals involved in the FFE
would need to participate in this study.

41

Individual identity refers to the identity individuals ascribe in the FFE, for example manager or designer.
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The last step in the preparation was to develop the scale, which the respondent would
use when assessing the amount of interaction in the FFE regarding each aspect. In the
significant test, a nine-point Likert scale was used to assess the frequency of contacts
with an individual during a normal month in the FFE of a particular project.
However, the significant test indicated that the respondents had difficulties in
determining whether the contact was a 2 or 3, alternatively 5 or 6; indicating that the
scale was too wide. Thus, a five-point Likert scale was selected, anchored at (1) never
contacted in the FFE and (5) contacted daily in the FFE. This choice also had the
positive effect of making the data collection less time-consuming.
2.3.4.2 Preparing the alter-ego network analysis
In the case of alter-ego network analysis, “interaction” is related to ‘the self’, and thus
regarded as a question of thought even if it is expressed loudly (Figure 8). The aim
with this technique was to illuminate if and how individuals think regarding the four
aspects (customers, competitors, resources, and technological solutions) in the FFE. In
that sense, the preparation followed exactly the same steps as those made in the social
network analysis, i.e. a matrix was prepared for each aspect with the projects in each
column. The difference was that the matrix was prepared in advance with the name of
the approached contact, “myself”. Thus, the matrix only consisted of one row where
the respondent could assess the level of “contact” made toward his/herself. For this
purpose, the same five-point Likert scale was used as in the social network analysis.
Due to the resemblance, the alter-ego network analysis was also incorporated into the
same documents as the social network analysis when collecting data.

FIGURE 8

The alter-ego network analysis matrix

2.3.4.3 Collecting social and alter-ego network data
During the data collection, a structured interview guide was used (Appendix 7). First,
a short introduction was given about the aim of the session and that it was about
communication and reflection. To help the respondents, definitions of aspects
(customers, competitors, resources, and technological solutions) and projects were
present at all times. Second, the respondents were asked to think of all individuals
contacted during the FFE in the projects. These individuals were listed as well as their
individual identity (for example, manager or designer). If they were from outside the
company, their individual identities were also established in order to compare and
identify relevant individuals outside the studied organization.
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When all contacted individuals for each participated project were listed, the
respondent was instructed to grade the frequency of contact based on the five-point
Likert scale in relation to a normal month in the FFE. The Likert scale was placed in
front of the respondent to be seen at all times. All respondents could grade the
frequency of contact within the FFE of their projects.
If questions were posed, the respondents could either check the definitions or ask me.
Some respondents asked how to grade the hypothetical projects (i.e. ideal, worst case,
and normal project). For example, the list of contacts could have several individuals
with the same individual identity or lack some contact, which could be seen as central
in an ideal project. Therefore, each respondent were instructed to grade the contacts
made to the individual identity within the ideal (worst case, or normal) project. To
make it easier, the respondent thought of experienced projects as if they had been the
ideal, worst case, or normal project.
Most respondents answered by only grading contacted individuals in each project.
That is, if individual A participated in project Alfa and individual B in project Beta,
the respondent only graded the frequency of contact made to individual A in project
Alfa. However, some respondents also graded individuals not involved in a project, i.e.
giving individual A the value 1 (never contacted) in project Beta. This would imply
difficulties if the individual was not relevant for interaction in that particular project.
Therefore, this was always discussed with each respondent so that I could understand
how and why he or she graded his or her contacts. This choice also decreased the time
for data collection since the respondent did not have to assign the number one to all
individuals. However, in the worst case project they tended to assign the value 1 to
the contacts anyway. Otherwise, an empty square was treated as a value one.
When the level of interaction was assessed for all contacts in the FFE, the respondent
was instructed to grade the level of reflection regarding each aspect (customers,
competitors, resources, and technological solutions). This was easy since the same scale
was used and only in relation to ‘the self’. Thus, this session rarely resulted in any
questions from the respondents.
2.3.4.4 Interpreting social and alter-ego network analysis
The Multigrid program was used to conduct the statistical analyses. Consequently, for
each respondent, matrixes were prepared for all four aspects (customers, competitors,
resources, and technological solutions), in which the social and alter ego network data
were transformed into constructs for each respondent. The social network analysis was
transformed to two constructs representing the number of individuals each respondent
interacted with and the mean frequency of their interaction. Thus, for each project,
the number of contacted individuals was counted and this number represented the
project on the construct low vs. high number of interactions. Similarly, the mean
frequency of the interaction made with individuals within a particular project
represented the construct low vs. high frequency of interaction. Similarly, the alter-ego
network analysis was transformed to one construct, low vs. high frequency of reflections.
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These constructs were added to the constructs from the repertory grid technique in
analyzes. As in the repertory grid technique, projects were used as elements.
The output from the Multigrid program may be analyzed in several ways. One is
through the graphical mode described in Section 2.3.3.3 (Figure 6). A second is
through tables of correlations and factor loadings for constructs and elements to
generated components. Since the first way of analyzing is illustrated previously, the
numerical illustration will be described. Data about each aspect (customers,
competitors, resources, and technological solutions) were extracted from the generated
matrixes. The number of generated components was based on principal component
analysis (PCA) in the Multigrid program. However, when selecting the number of
extracted components, three criteria were used. First, components with an eigenvalue
above one were included (Hair, Anderson, Tatham, & Black, 1998). A second
criterion for inclusion is to use the scree-plot generated from Flexigrid and look for
the point at which the curve first begins to straighten out (ibid). In the example
below, two components are selected and illustrated.
In this example, interaction and reflection concerns the aspect customers in the FFE.
As can be seen in Table 5, three constructs describe the interaction and reflection
made within the FFE regarding customers. The criterion for inclusion is based on
factor loadings above +0.60 or below -0.6042. Hair et al. (1998) hold that factor
loadings above/below r0.50 are practically significant. Component 1 (C1) may be
described as high (low) frequency of interaction (No 2) and low (High) frequency of
reflection (No 3). The second component (C2), may be described as low (High)
number of interactions, i.e. few (many) individuals (significant others) were contacted
regarding the customers.
TABLE 5 Example of constructs with Varimax rotated factor loadings on the two components
CONSTRUCTS

No
1
2
3

CONTRAST Low number of interactions
High frequency of interactions
Low frequency of reflections

POLE +
High number of interactions
Low frequency of interactions
High frequency of reflections

COMPONENTS
Rotated factor
loadings
C1
C2
0.320
-0.985
0.813
0.116
0.600
-0.266

The next step was to relate the elements to extracted components and their associated
constructs. According to Table 6, activities considered practically significant are shown
in red (or yellow) to indicate activities with a factor score above (or below) the
standard deviation of one and thus related to correlating constructs on the same
component. In this example, component 1 (C1) can be described by project A, the
ideal project, and the normal project. If relating them to the constructs, these projects
are described by a low frequency of interaction and a high frequency of reflections
regarding customers in the FFE, i.e. the respondent did not have frequent interactions
42

All values above +0.60 or below -0.60 are shown in green to illustrate included components.
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with significant others and engaged in extensive thinking regarding customers. Linking
this to the narratives and grading of success/failure of the FFE in each project, these
projects are the success cases. Contrary, the second component is described by project
B and the worst case project, which were described by low number of interactions.
Thus, the failure projects in this example have low interactions regarding customers in
their FFE.
TABLE 6

A
B
C
D
E

Example of elements’ relation to components
COMPONENT
Rotated factor
scores*
C1
C2
1.938
-0.249
-0.210
-2.714
1.429
-0.317
0.243
-2.085
1.452
0.345

ELEMENTS
Project A
Project B
Ideal project
Worst case project
Normal project

* Standardized to mean = 0 and standard deviation = 1.

2.3.5 Relating techniques and research questions
In order to analyze and draw conclusions related to the research questions in this
volume, it is important to know the relationships between the contribution of each
technique and the research questions. Figure 9 below illustrates these relationships.
The first research question (RQ-A) is “how do product concepts evolve through the social
process in success and failure FFEs?” To be able to answer this question, both cognitive
and social dimensions need to be considered. Narratives from participating individuals
give an image of all actions performed within the project. Thus, in relation to RQ-A,
narratives provide insight into actions taken to evolve clearness of a product concept.
Each respondent’s narratives give insight in structures guiding actions and interactions.
This is even clearer when combined with the initial interview capturing the formal
process model and descriptions of behaviors when developing new products. In
relation to the conceptual model, narratives give insight into the action and interaction
(2 in Figure 9) when evolving a product concept. In addition, narratives capture social
structures (3) drawn upon and guiding future action and interaction with significant
others.
When it comes to the repertory grid technique, it gives insight in each respondent’s
frame of reference regarding customers, competitors, resources, and technological
solutions. In other words, insight into how individuals filtered information about
customers, competitors, resources, and technological solutions when evolving product
concepts (RQ-A) in the FFE. In the conceptual model, the repertory grid technique
represents individuals’ frames of reference (1) filtering information about present and
future actions and interactions based on previously accumulated and assimilated
experiences of actions and interactions.
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FIGURE 9

Alter-Ego Network Analysis
x Content of thought during development of product
concepts.
x Intensity of thought during development of product
concepts.

Social Network Analysis
x Number of contacts interacted with during development
of product concepts.
x Content of interaction during development of product
concepts.
x Intensity of interaction during development of product
concepts.
x Individual identity of contacts during development of
product concepts.

Repertory Grid Technique
x Individuals’ frames of reference during development of
product concepts.
x Homogeneity and heterogeneity in individuals’ frames of
reference during development of product concepts.

4

4

1

2

2

2
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3

2

51

Research questions, contributions of techniques and relation to the conceptual model

C. How do individuals
cope with uncertainty,
equivocality, and dissonance
when evolving a product
concept in the FFE?

B. How do uncertainty,
equivocality, and dissonance
influence the social process when
evolving a product concept in the
FFE?

A. How do product
concepts evolve through the
social process in success and
failure FFEs?

RESEARCH QUESTIONS

Narratives
x Actions and interactions during product concept
development.
x Critical incidents when unintended consequences make
individuals encounter uncertainty, equivocality, and
dissonance during product concept development.
x Social structures in terms of routines guiding thoughts,
actions, and interactions.
x Thoughts during critical incidents when developing
product concepts.
x Content of interaction during development of product
concepts.
x Individual identity of individuals in relation to self and
significant others during the development of product
concepts.

DATA TECHNIQUES AND THEIR CONTRIBUTION TO
RESEARCH QUESTIONS AND THE CONCEPTUAL
MODEL

(1) Frame
of
reference

(3) Intended
& Unintended
Consequences

(2) Acton &
Interaction

(4) Thought

Observable

Inside the
individual

(5) Social
structures

In relation to
In relation
significant others
to self

The social network analysis relates to the number of individuals interacted with and
the degree of interaction made with those individuals within the FFE. It captures
contacts with the respondent in the FFE regarding customers, competitors, resources,
and technological solutions. When evolving product concepts, interaction is needed to
create clearness. This gives knowledge about interaction that respondents were
involved in inside and outside the company. Thus, this is essential in relation to RQA and (2) in the conceptual model (Figure 9).
The last technique, alter-ego network analysis, indicates the degree of thought made
by one respondent. High degree of thought indicates that a respondent has frequently
been thinking about an aspect. If comparing differences in the frequency of thought is
possible to indicate difference in what aspect (customers, competitors, resources, and
technological solutions) the respondent was thinking about when evolving the
product concept. However, it is important to relate thinking in respect to individual
identity and ascribed responsibilities. In this way, the alter-ego network analysis
provides knowledge to RQ-A. In relation to the conceptual model (Figure 9), the
alter-ego network analysis captures thoughts (4) regarding customers, competitors,
resources, and technological solutions when evolving a product concept.
The second research question (RQ-B) is “How do uncertainty, equivocality, and dissonance
influence the social process when evolving a product concept in the FFE?” To address this, all
techniques are needed to see how these mechanisms (uncertainty, equivocality, and
dissonance) influence the social process when evolving a product concept. The analysis
of narratives gives insight into causality. Descriptions about moments of crisis,
misunderstandings, and revelations give insight in participants’ experiences of
uncertainty, equivocality, and dissonance during the evolvement of a product concept.
These moments of uncertainty, equivocality, and dissonance are decomposed to causes
and effects in specific situations in a social setting. They indicate the influence on the
possibility to evolve clearness of a product concept (RQ-B) during states of
uncertainty, equivocality, and dissonance. In relation to the conceptual model (Figure
9), these moments of uncertainty, equivocality, and dissonance appear with intended
and unintended consequences (3), working as triggers for actions, interactions (2), and
thoughts (4).
The repertory grid technique contributes to answering RQ-B by factors described by
each respondent during the follow-up interview. A repertory grid shows patterns
through the labels on the components set by each respondent in relation to the success
and failure FFEs. These labels were discussed and exemplified by each respondent,
giving links to causes and effects of uncertainty, equivocality, and dissonance in each
project. To identify these cause-effect relationships of uncertainty, equivocality, and
dissonance when evolving a product concept, the plots of respondents’ frames of
reference (1) were used. The repertory grid technique also indicates whether the
product concept was clear to each respondent. If no uncertainty, equivocality, or
dissonance existed, the product concept represented clearness. It was also possible to
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see if respondents’ frames of reference showed differences between success and failure
projects.
The patterns of interaction based on the social network analysis contribute to RQ-B.
Indications of relations between projects perceived as a success, clearness of a product
concept, and frequency and number of interactions (2). For example, clearness of a
product concept may be a result of interaction with significant others. Similarly, if
these aspects are central to the evolvement of product concepts, it is likely that a large
degree of thought (4) exists, as is expected to be indicated by the alter-ego network
analysis. Thus, different nuances of each aspect (customers, competitors, resources, and
technological solutions) may be discussed or thought about to produce clearness and a
jointly agreed product concept.
The third research question (RQ-C) is “How do individuals cope with uncertainty,
equivocality, and dissonance when evolving a product concept in the FFE?” To answer this, all
techniques contribute. The narratives give descriptions about actions, interaction (2),
and structures (5) in projects encountering uncertainty, equivocality, and dissonance.
The repertory grid technique makes it possible to discuss respondents’ frames of
reference and receive accounts about the causes of fuzzy product concepts. This also
made it possible to discuss how to foresee fuzziness and how to handle these causes.
Linking causality from narratives and identified actions (2) make it possible to see how
managers acted within projects where uncertainty, equivocality, and dissonance
existed. However, all techniques give insight into the social process (Figure 9) when
evolving a product concept. The entire model may work as a tool for managers,
helping to address fuzziness when evolving product concepts.
2.3.6 Process in relation to time
The timing of each company’s participation in this study is documented in Figure 10
below. The first studied company was Pasta Food Inc., starting in the end of May
2008. At this point the initial interview (A in Figure 10) was conducted followed by
interviews with project participants in the early phase (B). Before visiting the
companies for the feedback session (C), repertory grids were processed in the Flexigrid
program. As much as possible of the collected data were processed before the
individual feedback so that supplementary questions could be asked. After feedback
sessions with participants, all materials were analyzed extensively before having a final
presentation (D) for each company. This included construction of categories based on
the narratives. In addition, success and failure projects were analyzed in relation to the
labels from the repertory grids together with interaction and thought from the social
and alter-ego network. The extension in time for Pasta Food Inc. was due to the large
number of respondents involved and that the interviews were made during the
Swedish summer vacation. At Engineering Inc., the extensive workload of the
respondents made it difficult since they were involved in finalizing projects. The small
number of participants at Nourishing Inc. and Consulting Inc. made it easier to
conduct all interviews, even though their workload demanded time for reschedules.
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A = Initial interview
B = Interviews with project participants
C = Feedback sessions with project participants
D = Final presentation

Nourishing Inc.
A BC D

Consulting Inc.
A BC D

Engineering Inc.
A

B

C

D

Pasta Food Inc.
A

B

C

D

May
2008

Jan
2009

FIGURE 10 Timing and steps in data collection in participating companies
2.3.7 Validity and reliability
The terms validity and reliability are commonly associated with an objective positivist
perspective where statistics are used to show cause-effect relationships. In these studies,
it is important to assure that the right object is measured and that repeated
measurements give the same results. However, studies with a subjective constructivist
perspective may lack objective measures for objects and constructs when replicating a
study. It may also be difficult to receive identical results, even if identical questions are
asked to identical respondents. In these circumstances, it may be more relevant to use
terms like trustworthiness and honesty to describe the level of truth in model,
procedure, and conclusions. Nevertheless, this study is in-between where truth resides
in managers’ usefulness of model and conclusions. Truth in procedure is related to the
ability to replicate the techniques and the notion that the model is linked to, and
captured by these techniques.
To ensure usefulness of procedure, a number of difficulties were addressed. First, since
managers approved the project and were involved in selecting failure and success
projects, it could influence respondents’ willingness to speak freely. To guarantee this,
each interview was introduced by explaining that I was interested in the process of
these projects and not interested in blaming respondents for failures. For some
companies, I also signed a document of confidentiality, which all participating
respondents were informed of. Thus, respondents could freely narrate and give their
view on all projects.
During the interviews, a tape recorder was used to ensure that all details were captured
when transcribing. Field notes were also written throughout all interviews. This was
essential in one case when the tape-recorder failed. In that case, the field notes and
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recollection were used when transcribing the following day. In addition, the
respondent was asked to narrate two moments of particular interest during the followup interview.
Time was an important issue in several ways. All participating companies and
respondents devoted substantial time to this study. This ensured that respondents had
time to narrate, discuss, and think about each particular project. The initial interview
in each company lasted for 1 – 1.5 hour. The individual interviews lasted between
3.5 - 4 hours and the follow-up interview lasted approximately 1 hour for each
respondent. A second issue of time was to select recently conducted projects. This
made it easier for respondents to recollect details. However, since both success and
failure projects were selected, some projects had been performed several years ago.
Old projects could make details about the process difficult to recall, discuss, and
compare. Nevertheless, focus in the narratives was on critical incidents, which made it
easier for respondents to recollect. Further, only projects in which the respondents had
concrete experiences were selected. A third aspect of time is the risk of mixing
interpretations in the FFE with incidents and/or facts about reality. For example, may
a failure FFE result in a project that became a market success. Afterwards, respondents
may give causes and possibly diminish negative feelings in the beginning of the project
based on positive consequences or actions in later phases. To reduce this effect,
selected projects were described as clear successes and failures and each respondent
both graded and gave descriptive opinions about the level of success/failure.
When it comes to the ability to replicate the techniques, all steps are presented in
previous sections. All interview guides and forms used for interviews are also presented
in the Appendices (Appendix 1-7). The link between each technique and
corresponding concepts in the conceptual model is previously discussed and tested
through the significant test made in Volume 1 (Andersson, 2007). One of the
contributions there was to verify the use of the repertory grid technique, social and
alter-ego network analysis for capturing frame of reference, interaction, and thought
by individuals in product innovation processes.
Since several somewhat overlapping techniques were used to capture concepts in the
conceptual model, it resembles methodological triangulation (Yin, 2003). The use of
several techniques and multiple data sources within each company improves usefulness
of the model and strengthens the conclusions if they provide identical facts. Both
methodological and data triangulation may have increased construct validity of the
conceptual model. In total, 22 respondents were interviewed (including the initial
interview) with an approximate total time of 106 hours about 23 successful and 9
failure projects.
When it comes to usefulness of the model and the conclusions, several steps have been
taken. The model and the conclusions can be verified as being useful if verified as
useful for participating respondents and companies. This validation was performed in
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several steps. First, the follow-up interview made it possible to validate interpretations
together with each respondent. The final presentation with each company also
worked as a forum for discussion of the findings. Finally, each company reviewed the
descriptions in their respective sections in the final manuscript, and once more had the
possibility to react on, for example, interpretations. Thus, each company had the
opportunity to react to and reject/verify both model and conclusions. However, the
discussions at the final presentation at each company indicated that the respondents
verified the model and I could not identify indications in the discussions related to
missing or inaccurate components and relations in either model or conclusions.
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3 HOW TO CONDUCT GROUP LEVEL ANALYSES
In the previous chapter, the techniques for data collection were presented and related
to the conceptual model of the social process in FFEs. As Figure 9 indicated, each
technique addressed different parts within the conceptual model. However, when
performing analysis on a group level, the techniques provided different pieces of input
data used in statistical analyses using the Multigrid program. Therefore, this chapter
focused on aggregated group level data, i.e. how repertory grid data, social network
data, and alter-ego network data were worked up for group level analyses.
A first step is to clarify the differences in data used in individual level analysis vs. group
level analysis. Table 7 illustrates the links between analytical levels, data collection
techniques, and programs used to facilitate analyses. Analytical levels are individual or
group level. However, comparing an individual to other individuals within a group,
project, or firm implies sublevels of analysis, i.e. one way of conducting individual
level analyses. In addition to data collection techniques presented in Table 7, narratives
were used regarding these projects to gain specific insight into the FFE of each
project. In forthcoming chapters43, 4 and 5, these narratives are used to contextualize
and give a deeper understanding in both individual and group level analyses regarding
the social process when product concepts evolved in FFEs. Especially, the narratives
addressed the social structures influencing action and interaction towards significant
others. In addition, the narratives identify the actions taken during the FFE of each
project.
Independently of level of analysis, all data collection techniques in Table 7 are used to
illustrate interrelated parts of the social process within FFEs. Thus, the social network
data captured interaction through two constructs. First, social network data provided
input of the number of individuals contacted to exchange information regarding each
aspect (customers, competitors, resources, and technical solutions) in each project. The
second construct represented the frequency of interaction with each individual, i.e.
how often they exchanged information regarding each aspect. Respondents’ thoughts
were captured by one construct through the alter-ego network analysis, i.e. how
frequent individuals thought about information regarding each aspect in the FFE. The
repertory grid technique was the last technique providing statistical data to the group
level analysis about the social process in FFEs. This technique provided input data
through ten fixed constructs, representing individuals’ frames of reference regarding
uncertainty, equivocality, and dissonance. In all three techniques, the input data were
about the information in the FFE of specific projects, which were individually
generated. In addition three fixed projects were included, i.e. the ideal, worst case, and
normal projects.

43

I.e. Chapter 4 and 5 where analyses are presented.
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Individually generated & 3 fixed Multigrid
elements

1 fixed construct

Group

*See Table 46 in Appendix 8 for a complete list of constructs

1 fixed construct
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Fixed:
The Ideal, worst case, and
normal project

10 fixed constructs

Flexigrid

Degree of success Uncertainty
Frequency of
in the FFE
(Construct Nos 5-7)
reflection
(Construct No 3)* (Construct No 4)* Equivocality
(Construct Nos 8-11)
Dissonance
(Construct Nos 12-14)*

Constructs
Elements
Individually elicited & 10 Individually generated & 3
Fixed constructs
Fixed elements

Number of
individuals
contacted
(Construct No 1)
Frequency of
contact
(Construct No 2)*
2 fixed constructs

Construct
1 fixed construct

Construct
1 fixed construct

Constructs
2 fixed constructs

Social network analysis
Alter-ego network analysis
Repertory grid technique

Individual

Repertory grid
technique

Program

Alter-ego
Grading of
network analysis success in FFE

Data collection techniques

Social network
analysis

Analytical
level

TABLE 7 Linking analytical level, data collection techniques, and programs

As indicated by Table 7, one difference in data used between individual and group
level analyses is the individually elicited constructs, where the constructs provided by
each individual were unique and not possible to analyze statistically in relation to other
individuals within a group. Thus, group level analyses only use fixed constructs. The
following sections (3.1 and 3.2) account for how the data were prepared and used in
the Multigrid program for group level analyses. Thus, the results from the group level
analyses will be presented and analyzed in the following chapters.
3.1 USING MULTIGRID FOR GROUP LEVEL ANALYSES
Each individual conducted the data collection techniques (matrices) partly prepared
before the interview with elements and constructs, which were provided by me. Each
respondent had the opportunity to add both elements and constructs to the repertory
grids if they wanted44, before they placed a grade in each cell of the grid. The columns
in each matrix represented elements (Table 8), i.e. the FFE of individually generated
projects (project A to D in Table 8) and three fixed elements (The ideal, worst case,
and normal project). Fixed elements were included in each repertory grid before the
interview. Fixed elements represent one individual’s view of the ideal, worst case, and
normal project, while individually generated projects represent one individual’s view
of the FFE in each particular project.
Similarly, the social network technique and alter-ego technique were partly prepared
with elements. In the technique for social network analysis, each respondent had the
opportunity to add elements and individuals, which the respondent had contacted in
the FFE. In the technique for alter-ego network analysis, the respondent only had the
opportunity to add elements, since thoughts were in relation to ‘the self’.

44

3 of 19 individuals added one element and 19 of 19 individuals’ added constructs which were unique to
each individual.
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1
2
3
4
5
6
7
8
9
10
11
12
13

Low number of interaction
Low frequency of interactions
Low frequency of reflections
Was clearly a failure
Was difficult to predict
Was extensive
Was specific
Caused difficulties to choose
Caused many possible interpretations
Caused deviating opinions
Caused many possible solutions
Caused complete confusion
Was poorly understood
Was completely deviating from
14
expectation

No Pole of construct

7

6

6
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6

Element
Elements added by each individual
Project Project Project Project
A
B
C
D
1
2
3
2
1
2
2
3
3
3
3
2
2
5
6
6
1
6
7
5
4
2
1
2
4
2
1
2
4
7
7
5
1
7
7
3
7
7
7
7
1
2
7
2
4
6
6
6
7
9
9
9

TABLE 8 One individual’s matrix regarding ‘customers’.

Fixed Construct

6

1

5

Fixed elements
Worst
Ideal
Normal
case
2
1
1
1
4
2
4
1
3
6
1
5
6
1
5
1
7
2
1
5
3
6
2
4
6
3
4
7
2
6
7
2
5
6
1
5
9
1
5

High number of interactions
High frequency of interactions
High frequency of reflections
Was clearly a success
Was easy to predict
Was lacking
Was general
Caused easy choices
Caused one univocal interpretation
Caused a common interpretation
Caused one possible solution
Caused complete clearness
Was well understood
Was completely according to
expectation

Contrast of construct

The rows in Table 8 represented constructs, i.e. the 14 fixed constructs from all
techniques for data collection. The first and second constructs were formed from
social network data. Thus, the first construct represented the number of individuals
interacted with. The second construct represented the frequency of interaction, which
were graded on a 5-point Likert scale. Similarly, the third construct was formed from
alter-ego network data, representing individuals’ thoughts regarding each aspect,
which were graded on a 5-point Likert scale. The 5-point Likert scale was anchored at
(1) never contacted/reflected and (5) contacted/reflected daily. The fourth construct
was formed from the grading of success/failure of the FFE in each project. This was
graded on a 7-point Likert scale, where (1) represented a clear failure and (7)
represented a clear success. The remaining ten constructs represented uncertainty,
equivocality, and dissonance from the repertory grid data. Each element was graded
on each construct using seven-point Likert scales with two anchor points. One (1)
represented a clear relation to the pole of each construct and a seven (7) represented a
clear relation to the contrast of each construct. Four (4) represented a relation to
neither pole nor contrast.
Each individual conducted four repertory grids, starting with the repertory grid for
customers, followed by the repertory grid for competitors, resources, and technical
solutions. Similarly, both the technique for social network analysis and alter-ego
network analysis were conducted for all aspects in the same order, i.e. starting with
customers, followed by competitors, resources, and technical solutions.
The collected data was analyzed on an individual level by using the Flexigrid program.
One individual’s repertory grid of one aspect consists of a two-way matrix, i.e.
elements and constructs about one aspect of the FFE (Table 8). Processing this twoway data is possible with ordinary procedures for principal component analysis (PCA).
When aggregating a number of individuals to a larger set of data, this is added up to a
three-way matrix illustrated in Figure 11 below. In this case, the three-way matrix
consisted of common constructs, common elements (ideal, worst-case, and normal
project), and all participating individuals. Thus, group level analyses consist of analyses
of constructs and elements of all individuals. The three-way data cube was based on
the 76 individual matrices (19 individuals conducting four repertory grids each).45
Constructs
Elements
Individuals

FIGURE 11 Three-way data for ‘customers’
45

When conducting analyses on ‘all aspect’ this involves a four-way data matrix where the aspects form the
fourth way, which implies that each construct is addressed four times, once for each aspect.
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Respondents generated additional elements (project A to D in Table 8) and these
elements were unique to each individual. Among these unique elements, identical
elements (projects) were generated for two or more individuals only in exceptional
cases. These exceptionally identical elements were identified by both name and
descriptions of each element (project). Thus, the unique nature of each element makes
it difficult to analyze differences between elements. The reason is that the respondents
were thinking about different projects and thus their frames of references are by
definition different. However, the differing elements are important for two reasons.
First, the unique elements provide information about individuals’ experience through
the constructs of uncertainty, equivocality, and dissonance. Second, unique elements
are possible to analyze on an individual level, which provides information about the
individual’s experience of a particular project.
One way of processing the data (in Figure 11) with PCA is a “collapse” of the threeway data cube into a two-way matrix. The two-way matrix consists of individuals and
constructs, i.e. factor loadings representing the relationship of constructs to elements
for each individual. Here, we concentrate on the factor loadings on the first
component of each individual’s grid (Cf. Öhman, 2007). These factor loadings were
generated by processing all of the 76 matrices separately with PCA through the
Flexigrid program. This was conducted through ordinary procedures for PCA. Thus,
first the Flexigrid program identifies correlations between each individual’s constructs.
Second, the Flexigrid program reduces these constructs to components through PCA,
i.e. the Flexigrid program identifies correlations between individual’s constructs and
then reduces the number of constructs to components using PCA. The relation
between constructs and components are represented by factor loadings (correlation of
constructs to extracted components). In this study, interest was only in factor loadings
of constructs on the first component. Therefore, unrotated factor loadings were used
since this represented the relations among constructs and elements for each individual.
Third, factor loadings on the first component for the fourteen constructs of each
individual were used for further PCA in the Multigrid program.
To illustrate this approach, Table 9 shows one individual’s results (individual No 2)
from PCA for all four aspects46. The next step is to use the Multigrid program analysis
which aggregated data from all participating individuals by extracting common
variance among individuals’ answers. (cf. Tschudi, 2000; Hair et al, 1998) thereby
reducing constructs to a minimum set of variables called components. In relation to
the conceptual model, a component represents a common structure and/or quality in
individuals’ frames of reference, which guide the individuals’ thoughts, actions and
interactions. This implies an assumption of the FFE being similar between companies.
Thus, individuals are assumed to share assumptions; making it possible to discuss
differences between projects, companies, and projects for group level analysis.

46

Numbers in the column shown in light gray are identical to numbers presented in the aggregated data for all
individuals (Table 10)
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TABLE 9 Principal component analysis of one repertory grid for one individual
Factor loadings

Construct

Customers Competitors Resources
1
2
3
4
5
6
7
8
9
10
11
12
13
14

0.612
0.980
0.944
0.830
0.923
-0.708
-0.636
0.937
0.927
0.894
0.785
0.989
0.931
0.937

0.454
0.976
0.907
0.765
0.968
-0.930
-0.599
0.968
0.930
0.960
0.930
0.976
0.976
0.930

0.602
0.930
0.928
0.922
0.911
-0.899
-0.872
0.987
0.989
0.989
0.946
0.908
0.989
0.946

Technical
solutions
0.987
0.987
0.987
0.830
0.756
-0.806
-0.872
0.980
0.935
0.930
0.812
0.967
0.967
0.844

Fourth, to conduct group level analyses with the Multigrid program, factor loadings for
one aspect (customers, competitors, resources, or technical solutions) at a time by each
respondent were used. These factor loadings form strings of values between -1 and +1
for each of the fourteen constructs, i.e. forming four separate strings, one each for
customers, competitors, resources, and technical solutions. Fifth, one string from each
individual about one aspect is included in a matrix of factor loadings. Table 10
illustrates this string of factor loadings for ‘customers’, which contains 19 individuals
and 14 constructs. Values in the second row (shown in light gray47) are identical to the
values in Table 948. Thus, this gives a maximum number of 266 factor loadings (19
individuals with 14 constructs each) in each matrix with strings about one aspect. This
matrix was used for further analyses with the Multigrid program. In addition to
analyze each aspect, one matrix with strings of factor loadings was prepared containing
all four aspects of all individuals. This matrix was used to analyze the general view of
the group regarding constructs independently of aspect.

47

The column shown in dark gray relates to analyses of content described in the last paragraphs in this section.
The dark gray column indicates analysis based on constructs used to reveal the content of group
homogeneity. This is further described in the last paragraph of this section.
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TABLE 10 Strings of factor loadings about ‘customers’ for analysis with the Multigrid program

Individual

Construct
1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

1
0.748
0.612
0.065
0.914
0.916
0.749
0.944
0.599
0.787
-0.022
0.603
0.661
0.110
0.936
0.859
0.888
0.779
0.822
0.879

2
0.748
0.980
-0.901
0.852
0.763
0.678
0.944
0.943
0.894
0.320
0.777
0.775
0.758
0.879
0.866
0.617
0.931
0.954
0.548

3
-0.658
0.944
-0.706
0.940
0.690
0.858
0.968
0.940
0.903
0.654
0.942
0.952
0.695
0.956
0.732
-0.663
0.582
0.663
0.933

4
0.817
0.830
0.927
0.891
0.891
0.983
0.978
0.989
0.928
0.945
0.950
0.885
0.929
0.882
0.952
0.864
0.914
0.979
0.953

5
0.900
0.923
0.883
0.407
0.959
0.792
0.952
0.769
0.861
0.931
0.938
0.448
0.904
0.985
0.631
0.471
0.931
0.975
0.997

6
0.882
-0.708
-0.846
0.265
-0.960
0.808
-0.951
-0.596
-0.995
-0.927
-0.916
-0.843
-0.930
-0.782
-0.889
-0.759
0.878
-0.534
-0.833

7
-0.979
-0.636
-0.971
-0.889
-0.258
-0.678
-0.971
-0.406
-0.980
-0.989
-0.806
-0.946
-0.930
-0.814
-0.952
-0.929
0.834
-0.753
-0.908

8
-0.953
0.937
0.538
-0.640
0.816
0.958
0.950
0.918
0.960
0.989
0.997
0.986
0.927
0.996
0.771
0.745
0.781
0.975
0.908

9
0.928
0.927
-0.557
0.252
-0.375
0.919
0.973
0.954
0.894
0.991
0.956
0.983
0.927
0.968
0.982
0.844
0.954
0.975
0.874

10
0.669
0.894
0.994
0.451
0.916
0.977
0.974
0.932
0.995
0.957
0.956
0.986
0.928
0.931
-0.831
0.834
0.882
0.915
0.833

11
0.887
0.785
-0.883
-0.082
0.082
0.947
0.952
0.927
0.978
0.937
0.888
0.972
0.649
0.986
0.855
0.399
0.994
0.927
0.840

12
0.603
0.989
0.980
0.930
0.796
0.948
0.963
0.954
0.845
0.985
0.984
0.972
0.938
0.951
0.940
0.921
0.931
0.975
0.833

13
0.966
0.931
0.952
0.849
0.940
0.921
0.980
0.905
0.917
0.980
0.980
0.972
0.867
0.987
-0.946
0.871
0.858
0.961
0.833

14
0.799
0.937
0.957
0.570
0.985
0.870
0.940
0.926
0.917
0.980
0.978
0.900
0.945
0.984
0.692
0.674
0.456
0.966
0.997

Some constructs regarding communication from the social network analysis and alterego network analysis resulted in constant vectors. These constructs were based on the
number of individuals contacted regarding ‘customers’ (competitors, resources, or
technical solutions), their frequency of contact regarding ‘customers’, and how
frequently the respondent had reflected regarding ‘customers’. In some cases, a
respondent had contacted the same number of individuals in all projects, even though
they were different individuals in different projects. In other cases, the average
frequencies of all projects were the same, and in one case, one respondent reflected
about one aspect daily because it was his primary responsibility. Nevertheless, in these
cases, it is impossible to analyze with PCA, as no variance existed for various reasons.
In total, nine of 76 individual repertory grids contained constructs with constant
vectors. To address the problem of constant vectors, a follow-up call was conducted to
confirm if respondents’ answers were correctly reported. This resulted in changes in
three of the nine grids with constant vectors. One example of a change in a construct
with a constant vector occurred when a respondent failed to grade the frequency of
communication because zero communication existed regarding a particular aspect
within his projects. However, the ideal and normal project implied a wish for
communication, and thus, a change in the construct from the social network analysis
was needed and consequently a change in the original grid. The new grading
represented the wish of communication in the ideal and normal project and the
grading one (never contact) for his generated projects and the worst case project. The
remaining six individual grids were excluded from the analyses. This resulted in
differences in the number of individuals included for group level analyses about each
aspect. Table 11 shows these differences by illustrating the number of individuals (grids
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used) included in the matrix for each aspect and when including ‘all aspects’. Table 11
also illustrates the number of observations, i.e. the number of factor loadings given 14
constructs and the number of individuals included in the subsequent analysis with the
Multigrid program.
TABLE 11 Used grids for analysis with the Multigrid program (of originally 19 respondents
using 14 identical constructs)
Aspect
No of individuals
(Used grids)
Excluded grids
No of factor
loadings in matrix

Customers

Competitors

Resources

Technical
solutions

All aspects

19

16

18

17

70

-

3

1

2

6

266

224

252

238

980

The string of factor loadings presented in Table 10 was input data for conducting PCA
with the Multigrid program (group level analysis). Five analyses were made, one for
each aspect (customers, competitors, resources, and technical solutions) and one
including ‘all aspects’. Making a separate PCA for each aspect relates to the fact that
individuals were thinking about separate areas of a product concept in the FFE, i.e.
customers, competitors, resources, and technical solutions. However, if the pattern is
similar between Multigrid analyses for each aspect separately and the one pooled on
‘all aspects’, it may indicate similarity in how individuals use the “language”
independently of aspect in the FFE. That would indicate that the social process in
FFEs is independent of which aspect the individuals focused on. In addition, Table 9
indicates small differences between the four aspects for one individual, which suggests
that it is appropriate to combine all four aspects for analyses. If this is similar for all
individuals, this indicate that the four aspects should be included in an ‘all aspects’
analysis.
The strings of factor loadings were analyzed to identify similarities (homogeneity) in
how individuals use these constructs represented by the string of factor loadings in
each row of Table 10 (i.e. correlations among the strings of factor loadings between
individuals). This was analyzed with ordinary procedures for PCA i.e. correlations
among individuals, generating factor loadings describing each individual’s correlation
to extracted components. These factor loadings represent to what extent the
respondents use a common “language” of the fourteen constructs (communication,
thought, success/failure, uncertainty, equivocality, and dissonance) when comparing
their grids. The Multigrid program also provided a plot of each individual’s relation to
extracted components, which indicate homogeneity for individuals located close to
each other. However, individuals’ homogeneity only reveals whether individuals tend
to construct their world similarly regarding these 14 constructs. Thus, to reveal the
content of individuals’ homogeneity, attention is focused on the relations between
these 14 construct.
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To describe the content of individuals’ homogeneity, two approaches are possible.
The first alternative is a qualitative analysis of the first component of each respondent’s
repertory grids, i.e. analyzing the name ascribed to the first component of each
respondent’s repertory grid at the follow-up interview. Then, relating the name to
correlating constructs describing each individual’s view of these constructs
(uncertainty, equivocality, and dissonance). A second approach is to analyze the matrix
in Table 10 based on constructs (analyzing columns instead of rows). Thus, the factor
loadings of the first component in Table 10 represent each individual’s use of
constructs.
When analyzing the matrix in Table 10 with PCA, correlations are generated between
constructs, generating factor loadings describing constructs’ correlation to extracted
components. In total, five analyses were conducted on the constructs’ factor loadings
on the first component regarding each aspect (customers, competitors, resources, and
technical solutions) and one analysis on ‘all aspects’. These analyses were conducted
with the SPSS program using PCA. Thus, extracted components illustrate how
constructs are grouped and thus, what individuals are homogeneous about. Another
possibility was to use the factor scores for constructs generated by the PCA analysis
based on individuals with the Muligrid program. However, this analysis did not
display the correlations between constructs, which would provide insight into
constructs’ relations to the components, i.e. content of individuals’ homogeneity. In
addition, the PCA on constructs with SPSS made it possible to conduct additional
analyses on constructs, as described in the next section. Thus, the PCA on constructs
provided additional information, which was combined with qualitative analyses of the
names each individual ascribed to the first component and narratives. This procedure
provided deeper insight into the content of homogeneity among individuals.
Consequently, I opted to use the SPSS program in combination with the qualitative
analysis of names and narratives in order to display the content of homogeneity among
individuals.
The PCA with the Multigrid program based on individuals resulted in two extracted
components, which were unrotated. Consequently, to analyze the content of this
homogeneity, the SPSS program was instructed to extract two components. In
addition, the unrotated factor loadings were selected to correspond to the two
components describing differences among individuals.
3.2

CONDUCTING A CONCLUDING ANALYSIS REGARDING CONTENT OF GROUP
HOMOGENEITY

The analysis conducted regarding homogeneity among respondents resulted in two
components extracted by the Multigrid program. Thus, the standardized factor scores
describing constructs’ correlation to each component were related to the two
components already extracted based on homogeneity among individuals. In addition,
the analysis of ‘all aspects’49 indicated that the constructs for interaction and reflection
have low relation to uncertainty, equivocality, and dissonance, also indicating further
49

This analysis is presented in Section 4.1.3
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analysis of constructs. Thus, it is likely that these should be seen as completely
independent variables. Therefore, a new analysis with PCA was conducted using the
SPSS program, based on the matrix with data for ‘all aspects’.
This analysis treated the matrix of factor loadings (Table 10) as consisting of
independent variables by columns of constructs and rows as consisting of elements.
The matrix was analyzed using ordinary procedures for PCA and the SPSS program
was instructed to use Varimax rotation and extract components with eigenvalues
above one. The correlation among constructs generated factor loadings describing the
constructs’ correlation to extracted components. Thus, the extracted components
described underlying dimensions in how individuals used their constructs. This way of
processing data using the SPSS program resulted in a correlation table (Table 48) and
two extracted components (Table 23). These tables are presented in Section 4.2 where
the analysis of this data is reported.
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4 PRESENTING AND ANALYZING GROUP LEVEL DATA
The following sections focus on group level analyses of each aspect and analysis of the
combined data for ‘all aspects’. The first section focuses on similarities between aspects,
leading to the analyses of each aspect. Subsequent sections address respondents’
homogeneity and the content of their homogeneity (i.e. the relations between factor
loadings for constructs) regarding each aspect, starting with customers, followed by
competitors, resources, and technical solutions. In addition, the homogeneity and
content of all grids are analyzed for ‘all aspects’.
Figure 12 shows that analyses are based on either individuals or a group of individuals.
Independently of level of analysis, the analyses are always in relation to an aspect i.e.
analyses of group level data regarding customers,
ASPECT
competitors, resources, and/or technological solutions. As
indicated by Figure 12, only group level data are discussed
Group
in this chapter. The graphical illustration in Figure 12 is
Individual
also used in Chapter 5 to indicate the level of analysis.
FIGURE 12

Indication of the level of analysis

Group level data indicate whether respondents used the constructs in their grids
regarding interaction, thought, success, uncertainty, equivocality, and dissonance
similarly. If so, this would provide implications about the social process in FFEs. The
social process is indicated through similarities in constructs representing respondents’
frames of reference (repertory grid analyses), interactions toward significant others
(social network analyses) as well as thoughts toward ‘the self’ (alter-ego network
analyses). However, not all grids performed by the respondents are included in all of
the analyses due to the presence of constant vectors in interaction or thought
constructs, which made it impossible to analyze variance, thus making it impossible to
conduct group level analyses based on PCA50. In addition to group level analyses of
constructs using the Multigrid program, analyses of narratives are used to illustrate the
actions respondents took to address uncertainty, equivocality, and dissonance. The
narratives are also used to further illustrate and deepen the discussion regarding
extracted components.
4.1 ANALYZES OF GROUP HOMOGENEITY
At the first interview session with each of the respondents, individual repertory grids
were generated. These grids were based upon a given set of constructs being the same
for all respondents, but with different elements for each respondent (except three that
were given to all of the respondents). For each respondent, four different repertory
grids were created; one for each of four contextual aspects, namely customers,
competitors, resources and technical solutions. For the individual grids (76 in all),
PCAs were performed and the outputs (unrotated results with two components) were
used. A plot representing one respondent’s grid about one aspect is shown in
50

The problem with constant vectors is further described in Section 3.1.
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Appendix 5. The plots were created by transforming correlations between the
constructs and the components (“factor loadings”) and the correlations between the
elements and the components (“factor scores” standardized to mean = 0 and standard
deviation = 1) to angles and distances in the plot. E.g. a zero correlation (such as
between the components) is transformed to a right angle (90 degrees).
At a second interview session, the printed outputs were presented and discussed with
each respondent (except one who had left the company). The respondents were asked
to provide names to the two components (axes in the plots) with respect to the
clustering of constructs and elements close to and peripheral on (i.e. highly correlated
with) the two components51. The respondents were also given the opportunity to
change their scoring from the first interview session, but only three of them chose to
do so. The respondents were also interviewed about their interactions with significant
others during the FFEs (for the social network analyses) and about the extent of their
thinking (for the alter ego analyses). In addition, the respondents were interviewed
about their perceptions regarding success/failure in the FFE (both by narratives and
grading regarding success/failure). After the second interview sessions, the data
collected were compiled and the outputs from the social network analyses and the
alter ego analyses were transformed into three constructs. The constructs were “low
number of interaction vs. high number of interactions”, “low frequency of
interactions vs. high frequency of interactions”, and “low frequency of reflection vs.
high frequency of reflections”. In addition, individuals grading about success/failure in
each project was transformed into a construct, i.e. “was clearly a failure vs. was clearly
a success”.
When assigning scores to these created constructs, the following “rules” were used:
“Low vs. high number of interaction” was scored based on counting the number of
individuals the respondent had contacted during each project, and the number of
individuals the respondent would contact in an ideal, worst case, and normal FFE. For
example, if a respondent contacted two individuals in Project A, this was scored as a
two. If a respondent did not contact any individual or contacted one individual, this
was scored as a one52. Respondents that contacted seven or more individuals were
scored as a seven. This limitation was based on the scale used in the grid analyses,
which gave an upper limit of the scale when processing in the Multigrid program.
However, only one grid with eight and nine contacted individuals was changed to
seven. Low vs. high frequency of reflection was scored based on the average frequency
of contacts within the FFE. This is based on a five-point Likert scale ranging from (1)
never contacted to (5) contacted daily. For example, an individual contacted two
individuals within Project A, where the first individual was contacted daily (scored as
number five) and the second individual was contacted a few times (scored as number
two). When composing the construct (low vs. high frequency of reflection), these
51

Appendix 5 shows a plot for one individual’s repertory grid which was used by the individual to provide a
name of clustered constructs.
If the respondent did not contact any individual, this was scored as a one and the frequency of interaction
was scored as a one, i.e. never contacted.
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scores (five and two) resulted in the average of 3.5 and scored as a four regarding
Project A. Low vs. high frequency of reflection was scored based on the frequency
provided by the respondent on a five-point Likert scale, ranging from (1) never
reflected to (5) reflected daily. The respondents used a seven-point Likert scale,
ranging from (1) clearly a failure to (7) clearly a success, to score the degree of
success/failure of each FFE. Thus, the success/failure construct represented the
respondents’ own scores. The new constructs were added after the second interview
and another set of PCAs were performed.
In this study, it is difficult to “measure” homogeneity statistically as the respondents
used different elements to generate the repertory grids. However, a combination of
statistical analyses and qualitative analyses of the individual grids were performed to
provide reasonable assurance about the degree of homogeneity. As all of the
respondents used the same set of constructs, the statistical analyses focused on the
factor loadings on the first component for each individual grid. It should be noted that
unrotated results were used, because unrotated PCAs explain as much as possible of
the variance in the data on the first component. A matrix with two dimensions was
then created with one dimension identifying the different grids and the other
dimension showing the string of values for the factor loadings on the first component.
This matrix was analyzed (PCA) treating the grids as “constructs” and the strings of
factor loadings as “elements”. Thus, this made it possible to derive correlations
between the grids and illustrate their degree of relatedness (correlations) in a plot (See
Figure 13 in Section 4.1.1). If the degree of homogeneity is high when creating this
“measure”, it may be compared to using a similar “language” when thinking and
talking about FFEs. Thus, constructs used can be compared to a “language” and
similar factor loadings on the first component can be viewed as using the language
similarly.
Two considerations are relevant to mention when the assessments are made regarding
the degree of homogeneity. One looks at whether the first component explains much
or little of the variance in the data, i.e. if the component produced a good
“purification” of the data and sorted out the “noise”, which is discussed below.
Another consideration is whether the first component represented the same or similar
ideas when thought of and provided names by the respondents. The qualitative
analysis of each aspect is further discussed in the section regarding the content of
homogeneity among individuals53.
When analyzing group homogeneity in this study, two fundamental assumptions need
to be clarified. First, this study focused on four aspects i.e. customers, competitors,
resources, and technical solutions in the FFE. Thus, these aspects are assumed
important when evolving the fundamental core of an idea into a product concept
(Moenaet & Souder, 1990). Second, if the respondents’ experiences of uncertainty,
equivocality and dissonance are similar regarding these aspects, this is assumed to be
reflected through similar patterns in their frames of reference regarding their
53

The content is presented and discussed in Section 4.1.2.
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experience. Thus, similarities among grids are reflected in respondents’ way of grading
constructs and elements i.e. homogeneity. Closely located individual grids within the
plot (i.e. close distances between the individual grids in the plot) represent
homogeneity. However, the grids will not necessarily be located close to one of the
components, even if many individual grids were, as the first component accounted for
a substantial part of the variance explained. Similarly, if the first and second
component accounted for an approximately similar portion of the variance explained,
then the individual grids may be placed in between the two components. Another
possibility is that the individual grids form several groups, which may indicate
differences in respondents’ use of constructs.
Results from the analyses presented in forthcoming sections indicate a high degree of
homogeneity for three reasons. First, the plots54 show factor loadings for the string of
grids, which indicate closely grouped grids and thus a high degree of homogeneity
between grids for all four aspects. The presence of high degree of homogeneity is also
indicated by the aggregated PCA on ‘all aspects’. Second, a high degree of
homogeneity is also indicated through the high variance explained by the first
component for each aspect. Table 12 shows the variance explained by the first
component for each aspect and for ‘all aspects’. As seen in Table 12, the first
component accounts for 0.64 to 0.80 percent of the variance explained for each aspect
and for ‘all aspects’, which indicate a one-dimensional view of the respondents. Third,
this indication may be verified and strengthened if the first component of the
individual grids provides a similar pattern, i.e. has high variance explained by the first
component. The individual grids show a high variance explained by the first
component: between 49.0 (grid number 13) and 93.67 percent (grid number 75) as
seen in Table 18 (customers), 19 (competitors), 20 (resources), and 21 (technical
solutions). These tables are found in Section 4.1.2.5.
TABLE 12

Explained variance by the first component in the group level analyses for each
analyzed aspect

Indications of
homogeneity
Explained variance
Mean correlation
among grids

Customers

Competitors

Aspects
Resources

0.74

0.80

0.74

Technical
solutions
0.64

0.664

0.774

0.703

0.466

All aspects

0.648

0.72

Table 12 indicates high mean correlation among grids for each aspect and ‘all aspects’.
Close conceptual relation between uncertainty, equivocality, and dissonance may
cause high correlation among constructs, which may result in high mean correlation
among grids. Nevertheless, high mean correlation between grids implies an increased
risk for “noise”. Table 12 shows that explained variances differ from the mean
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The plot regarding customers is presented in Figure 13. The other aspects are presented in Figure 14
(‘competitors’), Figure 15 (‘resources’), Figure 16 (‘technical solutions’), and Figure 32 in Appendix 14 (‘all
aspects’).
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correlations among grids, indicating that the PCA purified the data. However, the
PCA purified the data even more regarding the aspect ‘technical solutions’.
The discussion above provides indications that a high degree of homogeneity between
respondents exists for each aspect. However, there is a potential risk of close
conceptual similarity among constructs (uncertainty, equivocality, and dissonance),
which would result in high mean correlation among grids, therefore indicating
homogeneity, even if homogeneity may not exist in reality. Thus, the close
conceptual similarity between uncertainty, equivocality, and dissonance may make it
difficult for the respondents to treat them as separate, which makes the constructs
appear as similar even if individuals treats them differently in action and interaction.
Consequently, even if high explained variance of the first component between grids
indicates homogeneity; further qualitative exploration is needed regarding
respondents’ constructs and components to verify homogeneity. The qualitative
exploration is provided in forthcoming sections, through analyses and discussions of
each aspect and the individual grids.
4.1.1 Analyses of group homogeneity for customers, competitors, resources,
and technical solutions
As discussed above, the high variance explained indicates high homogeneity regarding
the four aspects, i.e. ‘customers’, ‘competitors’, ‘resources’, and ‘technical solutions’ as
well as for ‘all aspects’. In addition, the plots (Figure 13, 14, 15 and 16) regarding the
aspects indicate high homogeneity, since most grids (respondents) load high on the
first component in the plots. However, the grids tend to form groups with close
distances between the grids in each group. Close distances between grids indicate
similarities in the constructs that loaded on the first component in the individual grids.
Grids with close distances form a cluster, i.e. were considered to form a group. If
several clusters are formed, this indicates differences between how the factor loadings
loaded on the first component in the individual grids, i.e. similarities for grids within
the group but differences for grids between the groups. The inclusion of grids in the
groups was based on my assessment of close distances among grids. In addition, the
narratives were used to identify relations among different grids, which could explain
similarities. Thus, narratives that indicated a common trait between the grids in a
group were used to further understand why the respondents had used the constructs
accordingly. As indicated in the plots, the different groups tend to deviate with respect
to the second component. However, since the second components only account for
between 7 (‘customers’) and 15 (‘technical solutions’) percent of the variance
explained, the explanatory power of the second components was very low.
Consequently, differences between the groups in terms of the second component are
not discussed. Further, the high degree of homogeneity and possible differences
between the groups in relation to the first component were relevant for the four
aspects i.e. ‘customers’, ‘competitors’, ‘resources’, and ‘technical solutions’.
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A homogeneity plot of grids from the four companies regarding ‘competitors’

FIGURE 14
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A homogeneity plot of grids from the four companies regarding ‘customers’
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A homogeneity plot of grids from the four companies regarding ‘technical solutions’

D

A homogeneity plot of grids from the four companies regarding ‘resources’

C

The plot regarding ‘customers’ in Figure 13, shows a high degree of homogeneity in
the respondents’ factor loadings on the first component from the individual grids.
Thus, this indicates that respondents use the constructs similarly; accordingly they
correlate similar constructs to the first component in their individual grids regarding
‘customers’55. Figure 13 shows that most grids, identified by the numbers, load high
on the first component, especially grids within Group A, C, and grid No 57 within
Group B. It was interesting that the respondents within Group A mostly represent
Pasta Food Inc. and Engineering Inc. One plausible interpretation is related to their
common trait according to Perrow’s (1967) model, i.e. they both have the ability to
analyze their tasks regarding ‘customers’. Thus, it is plausible with a high similarity in
how the respondents at Pasta Food Inc. and Engineering Inc. used the constructs.
Within the homogeneity regarding ‘customers’, there was one outlier (grid No 65
within Group B) which deviates from all others regarding ‘customers’. This grid had a
very low correlation to the first component while being closely related to the second
component. The grid was provided by a production manager with significant practical
experience within the production facilities of Pasta Food Inc. At Pasta Food Inc., the
product manager presents an idea to the production manager through documentation
and descriptions of a product specification, before the production manager plans and
conducts a series of first tests in the production facility. The production manager
named the first component “clear vs. fuzzy product specification” while most
respondents within the four companies referred to “clearness vs. fuzziness”. Thus, one
plausible interpretation is that the daily actions within the frames of his individual
identity as a production manager imply that he looks for adjustments in the machinery
when a significant other provides information regarding ‘customers’. Thus, the
production manager searches for a solution within the domain that is familiar to him,
i.e. prominent in his frame of reference and daily actions. It was also interesting that
grid No 57, provided by an operator working closely together with the production
manager at Pasta Food Inc., deviated slightly from the homogeneity in Group A. One
plausible interpretation is that the close collaboration with the production manager in
the FFE influences the operator’s frame of reference through common action and
interaction, which is reflected through similarity in their use of constructs.
Group C in Figure 13, which consists of grid Nos 1, 9, 13 and 17, deviates from the
grids in Group A. When examining the names of the first component, the respondents
described “clearness vs. fuzziness”, which was identical to Group A. Nevertheless, in
their narratives, they clearly stated their interest in radically new areas to the
customers. Grid Nos 1 and 9 represent respondents from Nourishing Inc. According
to discussion with the respondents; they wanted all of their projects to be start-ups of
something so new that it altered the view of potential customers in the market.
Similarly, grid Nos 13 and 17 represent respondents from Consulting Inc. and they
explicitly discussed their search of “blue oceans”, i.e. a search for the unknown. Thus,
within both companies they searched for new fields, i.e. areas where new products
55

The indication of each respondent’s view of the first component is further explored in Section 4.1.2, where
the names of the first component in the individual grids are discussed.
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would have major impact and possibly provide a competitive advantage for the
company. Thus, the fact that grids within (Group C) differed from Group A, could
represent differences in the view of radical vs. incremental products in the FFE, i.e.
respondents in group C were thinking about FFEs with radically new products, which
affected how they scored the constructs. Consequently, this may indicate that
Group A viewed the FFE from an incremental perspective, where changes in a
product concept proceeded from well-known previous products. If so, the
respondents in Group A had experience from these previous products and therefore
relied on their previous actions. It is plausible that respondents in Group A view
uncertainty, equivocality, and dissonance as having a negative impact since this
represents situations where previous experiences regarding ‘customers’ were less
applicable or not applicable at all. Somewhat different, the respondents in Group C
viewed uncertainty, equivocality, and dissonance about ‘customers’ as not being
exclusively negative, since this implied having found something new.
Information regarding ‘competitors’ in the FFE may be assumed to influence how the
respondents view, define, and position the product concept in relation to competitors’
products. The plot in Figure 14 indicates that the grids form two groups56. Group A
contained 11 of 16 grids and Group B contained the remaining five. The respondents’
use the constructs in the grids regarding ‘competitors’ similarly, which is indicated by
the high degree of variance explained and the fact that most respondents tend to group
closely to each other as well as the fact that the grids load far out to the right on the
first component in the plot57.
The practical background of the respondents is interesting with Group B. Grid No 66,
58 and 50 represent operationally oriented individuals at Pasta Food Inc. Similarly,
grid Nos 14 and 18 represent consultants at Consulting Inc. Thus, these respondents
have experiences of solving the comments from or about ‘customers’. Consequently,
one plausible interpretation of the similarities in Group B is that the grids are reflected
by the respondents’ practical orientation in their use of constructs regarding
‘customers’, i.e. what do the competitors do, compared to the product the respondents
in Group B were about to develop. Thus, they focused on how the information might
have assisted their actions when they developed the product concept. At Pasta Food
Inc., a clear view of the product provided by information about ‘competitors’ could,
for example, imply comparisons of sizes, tastes, and shapes. These comparisons provide
information, which in relation to the respondents experience implies that they know
how to adjust machinery and mix ingredients to receive similar results. Similarly, at
Consulting Inc., this information may provide guidance of their experience and
direction of the product concept to new markets, i.e. which of the alternatives for the
product concept are already fulfilled by other products provided by competitors.
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The groups are formed by my assessment of close distances between grids and through relations described in
the narratives.
57
Here each construct is only plotted once.
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Regarding ‘resources’, the plot in Figure 15 shows that the respondents are
homogeneous, since 17 of 18 respondents are located to the far right in relation to the
first component. Group A contains grids from 11 of 18 respondents. However, while
still having a homogeneous view, there is a small difference compared to Group B and
C. Group B was interesting since the group was dominated by respondents from Pasta
Food Inc. (grid Nos 51, 55, 63 and 71). All of these respondents, except for grid No
71, were involved in the FFE of the most resource-consuming failure project in this
study. Thus, these respondents experienced a project, which constantly demanded
more ‘resources’ due to changes and modifications in the product concept.
Consequently, in the narratives, these respondents explicitly expressed a need for
balance in ‘resources’. For example, if clearness was needed, then respondents
contacted a manager regarding ‘resources’. Therefore, interaction could bring
‘clearness’ to the respondents’ unpleasant state regarding ‘resources’. However, if the
respondents interacted on a daily basis, it implied that something was terribly wrong
and therefore considered as an unpleasant state. Thus, one plausible interpretation was
that the duality of interaction and thought was reflected in the respondents’ use of
constructs within Group B.
Grid No 67 (“Group” C) in Figure 15 is an outlier. It is difficult to explain why this
grid deviates since the name of the first component corresponds to the names provided
by the respondents within Group A. Nevertheless, one possible interpretation is that
the production manager’s use of constructs reflected his practical orientation. The
practical orientation was indicated in the names of the production manager’s previous
grids regarding ‘customers’, ‘competitors’, and ‘technical solutions’, and therefore
plausible to influence the aspect ‘resources’ similarly.
‘Technical solutions’ was the aspect with the lowest variance explained by the first
component (64 percent) compared to ‘customers’, ‘competitors’, and ‘resources’ (See
Table 12 in Section 4.1). Nevertheless, 64 percent variance explained by one factor is
high and represents homogeneity among respondents’ grids. In addition, the plot in
Figure 16 shows that grids within Group A load high on the first component, which
indicates high homogeneity. However, within the homogeneity regarding ‘technical
solutions’, there are three small subgroups, which deviate from the general pattern in
Figure 16. Group B consisted of two respondents (grid Nos 64 and 52), which have
worked closely together in several FFEs within the same production facility at Pasta
Food Inc. These respondents also had in common a discussion of aligning product
concepts with previous experience, i.e. knowledge through previous actions. Group C
consisted of two respondents (grid Nos 12 and 68), which both had practical focus and
usually obtained descriptions from others regarding a product concept. Thus, they
relied on how well the significant others formulated their meaning rather than how
they understood or viewed the product concept. The last respondent (“Group” D,
grid No. 16) did not want a clear but rather a semi-clear product, which made the
future product more flexible for differing situations. One plausible interpretation is the
influence from his individual identity as a consultant, where a flexible tool provides
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freedom to adjust the future product to the different contexts he encounters when
visiting customers.
4.1.2 Analyses regarding the content of group homogeneity
The indication of a high degree of homogeneity concerning all four aspects made it
interesting to further illustrate in what way the grids had similarities regarding the
strings of factor loadings. This was done by analyzing an identical matrix (as in the
PCA regarding homogeneity described above) but treating the grids as “elements” and
the strings of factor loadings as “constructs”. It is important to note that this provided
correlations among factor loadings (See, for example, Table 13 below) for the
constructs, compared to the analyses about homogeneity that provided correlations
among individuals. Consequently, the components generated within this analysis only
provided insight in the general pattern within the strings of factor loadings. Thus,
these components did not necessarily correspond to the components generated in the
previous homogeneity analysis.
The factor loadings generated through PCA of the individual grids express each
construct’s correlation to the linear equation as expressed by the first component (Cf.
Hair et al, 1998). If a construct loaded (correlated) highly with the component, this
construct was central for the individual when describing the component. Thus,
constructs that were central in individuals’ frames of reference would correlate strongly
with the first component. The group level analyses with PCA on constructs addressed
whether respondents had similarities regarding how they used the constructs, as
represented by the correlations of constructs (factor loadings) to the first component in
their respective individual grids. However, it is important to note that this is not a
general frame of reference for all respondents but rather a way to illustrate similarities
among respondents that needs to be verified in the individual grids. Thus, the next
step in the group level analyses was to focus on the factor scores, which indicated the
individual grids that were most representative for the pattern of constructs expressed in
the components. Then, the correlations among constructs could be verified in the
individual grids. These steps of analyzing similarities among constructs were required
for statistical analyses of the group level data, since the individuals conducted grids
with identical constructs but different elements.
4.1.2.1 Analysis of content regarding ‘customers’ through correlations between factor loadings
for constructs
High factor loadings of similar size may indicate high correlations between the
variables concerned, especially if the factor loadings are very high, i.e. close to ±1.
However, that is not always certain. Consider an example of a PCA (excerpt) where
factor loadings and correlations are represented in geometrical form, i.e. similar to the
plot in Figure 13. Two components, component 1 and component 2 are identified,
but for this example we only consider component 1 (See Figure 17). In addition, two
variables, variable 1 and variable 2 are presented in the figure. The factor loading for
variable 1 (the correlation between variable 1 and component 1) is represented by the
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angle, X degrees58. Likewise, the factor loading for variable 2 is represented by the
angle, Y degrees. The angle X degrees is equal to the angle Y degrees. In addition, in
the figure the distance A is equal to the distance B. Consequently, the factor loadings
for the two variables, A and B, are identical. However, the correlation between
variable 1 and variable 2 is lower than the factor loading for each of the variables on
component 1, as the angle between the variables is X + Y degrees, i.e. double the size
of each of the angles X or Y factor loadings. The higher the factor loadings, i.e. the
smaller the angles X and Y, the more likely it is that the variable 1 is also highly
correlated with variable 2. If the factor loadings are equal to 1, the correlation
between the two variables is also equal to 1. In that case, both variables are placed
exactly on component 1 in the plot and with the same distance from the origin.
Conversely, the lower the factor loadings are, the less we can say about the
correlations between the two variables.

2nd component

A
Xq
Yq

Variable 1
1st component

B

Variable 2

FIGURE 17 Exemplifying factor loadings and correlations on the first component
Consequently, we can conclude that high factor loadings of similar size indicate that
the correlation between the variables may also be high, but that has to be confirmed
by checking the correlations between the variables. In the group level analyses, factor
loadings on the first component from the individual grids were used for the analyses.
Accordingly, high factor loadings between variables (constructs) indicated that the
underlying constructs could be highly correlated too, but that had to be confirmed by
checking the correlations between the constructs in the individual grids.
Table 13 shows correlations between factor loadings for constructs from the individual
grids regarding ‘customers’. Moderate relations among factor loadings, with a
correlation between ±0.4 – 0.6, are shown in blue59. Correlations shown in green
represent strong relationships among factor loadings, i.e. a correlation above (below)
±0.6. In this case, the correlations were used to indicate the content of respondents’
homogeneity, i.e. relations among factor loadings which represented how respondents
used the constructs regarding ‘customers’.

58
More precisely, the correlation is translated to the angle by the equation: cosine for the angle = the
correlation.
59
Table 13, 14, 15 and 16 use the same colors to represent the degree of correlation between constructs and
for factor loadings describing constructs correlations to components (See Table 17).
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The correlations between factor loadings in Table 13 indicated that respondents who
interacted with many individuals (No 1) tended to have less frequent contacts (No 2)
regarding ‘customers’. In addition, frequent contacts (No 2) were related to low
frequencies of thinking (No 3) about the information regarding ‘customers’, and low
frequencies were thus related to high frequencies of thought regarding ‘customers’.
However, neither the number of contacts, frequency of interaction, nor frequency of
thought was related to successful FFEs (No 4). Thus, to produce this result, the
individual grids varied in the factor loadings on the first component, which indicated
that interaction and thought about ‘customers’ were related to both success and failure
FFEs in various degrees. The correlation tables from the individual grids (See
Appendix 10) also indicate variation among respondents in the correlations between
the failure/success construct and the interaction and thought constructs. This pattern
corresponds, for example, with grid Nos 25, 29 and 6960.
The correlations between factor loadings in Table 13 indicated that a high frequency
of interaction (No 2) and low frequency of thought (No 3) were related to
information that caused a univocal interpretation (No 9) and one possible solution
(No 11). These two constructs represent a decreased experience of equivocality in the
information regarding ‘customers’. Thus, high frequency of interaction (No 2) and
low frequency of thought (No 3) regarding ‘customers’ may be associated with
equivocality, i.e. information about ‘customers’ causing many possible interpretations
and many possible solutions. These correlations were confirmed by both high
correlations between constructs and factor loadings on the first component in
individual grids 25, 29 and 6961. One plausible interpretation is that respondents’
interaction with many individuals caused equivocality if each individual provided
different information about a part of the product concept and the respondent viewed
the information about the part as equally possible to address this part of the product
concept.
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These grids were selected since they had the largest positive factor scores on the first component from the
PCA on a group level.
Grid 69 had moderate correlations between construct No 3 and constructs Nos 9 (0.49) and 10 (0.56). The
correlations fore these constructs (Nos 2, 3, 9 and 10) ranged between 0.77 and 0.97 in grids 25, 29 and 69.
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1
2
3
4
5
6
7
8
9
10
11
12
13
14

2
1
0.529
0.059
-0.094
0.214
0.271
0.057
0.538
-0.142
0.611
-0.185
-0.080
-0.093

1
1
0.458
0.307
-0.099
-0.182
0.202
0.175
-0.129
0.151
-0.233
0.264
-0.408
-0.169
-0.309
1
0.194
0.197
0.066
0.057
0.131
0.477
-0.045
0.654
-0.066
-0.020
0.177

3

1
0.277
0.105
-0.050
0.223
0.216
-0.060
0.267
0.062
-0.128
0.232

4

1
-0.178
0.213
0.554
0.012
0.375
0.195
-0.087
0.268
0.538

5

Constructs
High number of interaction
Interaction
Low frequency of interaction
Thought
High frequency of reflection
Success
Was clearly a success
Was easy to predict
Uncertainty Was lacking
Was general
Caused easy choices
Caused one univocal interpretation
Equivocality
Caused a common interpretation
Caused one possible solution
Caused complete clearness
Was well understood
Dissonance
Was completely according to
expectation
1
2
3
4
5
6
7
8
9
10
11
12
13
14

2
1
0.088
-0.176
-0.108
0.195
0.184
0.007
-0.205
-0.153
-0.032
0.271
0.100
0.207

1
1
0.810
-0.060
0.322
0.136
0.111
0.134
0.381
-0.279
-0.210
-0.161
0.373
0.142
0.134
1
-0.180
-0.164
0.118
0.148
-0.040
-0.150
-0.091
-0.163
0.000
-0.091
-0.130

3
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1
0.585
-0.172
-0.070
0.850
-0.089
-0.038
-0.152
0.404
0.342
0.114

4

1
0.615
-0.364
0.066
0.012
0.057
0.066
0.082
-0.622

6

1
0.026
-0.022
0.112
0.134
-0.163
0.099
-0.470

7

1
0.455
0.282
0.593
0.067
0.072
0.547

8

1
-0.070
0.919
0.304
-0.120
-0.043

9

1
-0.278
-0.173
0.625
0.217
0.677
0.323
0.779
0.473
-0.048

1
0.957
-0.063
-0.074
0.059
0.065
-0.054
-0.275
0.104

1
0.088
-0.022
0.029
0.053
-0.001
-0.174
0.113

1
0.041
0.005
0.068
0.492
0.394
0.156

1
0.301
0.303
0.146
0.485
0.135

11

12

13

12

13

1
0.531
1
0.652 0.367
1
0.039 -0.168 0.224
1
-0.129 0.441 0.288 -0.032

11

1
0.003
1
0.027 0.094
1
0.969 -0.072 0.029
1
0.422 0.082 -0.012 0.339

10

Factor loadings representing constructs
5
6
7
8
9
10

TABLE 14 Correlations between unrotated factor loadings regarding ‘Competitors’

Interaction

Constructs
High number of interaction
Low frequency of interaction
Thought
High frequency of reflection
Success
Was clearly a success
Was easy to predict
Uncertainty Was lacking
Was general
Caused easy choices
Caused one univocal interpretation
Equivocality
Caused a common interpretation
Caused one possible solution
Caused complete clearness
Was well understood
Dissonance
Was completely according to
expectation

TABLE 13 Correlations between unrotated factor loadings regarding ‘Customers’

14

1

1

14

Interaction

1
2
3
4
5
6
7
8
9
10
11
12
13
14

2
1
0.808
0.121
0.215
-0.179
0.155
0.069
-0.118
-0.162
0.325
-0.001
-0.146
-0.048

1
1
0.739
0.538
-0.082
0.153
-0.264
0.075
-0.143
-0.163
-0.143
0.031
0.120
-0.206
0.022
1
0.543
0.256
-0.143
0.169
-0.047
-0.086
-0.038
0.284
-0.068
0.140
-0.094

3

1
0.538
0.065
0.046
0.205
0.307
0.122
0.004
0.117
0.492
0.014

4

1
-0.285
-0.337
0.420
0.175
0.039
0.118
0.419
0.669
0.418

5

1
0.244
-0.181
0.024
0.088
-0.015
-0.055
-0.230
-0.041

6

1
2
3
4
5
6
7
8
9
10
11
12
13
14

2
1
0.756
0.334
-0.230
-0.450
-0.559
-0.131
-0.122
0.269
0.202
-0.147
0.055
0.406

1
1
0.701
0.785
0.308
-0.332
0.077
-0.004
-0.281
-0.260
-0.111
0.055
-0.239
-0.073
-0.021
1
0.229
-0.204
-0.183
-0.270
-0.230
-0.185
0.312
0.125
-0.165
-0.031
0.420

3
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1
0.420
-0.329
-0.206
0.277
0.349
-0.127
0.688
-0.005
0.102
-0.231

4

1
-0.500
-0.466
0.602
0.919
0.079
0.591
-0.005
-0.022
-0.062

5

1
0.824
-0.520
-0.636
-0.399
-0.427
-0.157
-0.166
-0.475

6

7

1
-0.256
-0.532
-0.460
-0.386
0.103
-0.019
-0.555

7

1
-0.088
-0.031
0.092
-0.335
-0.423
-0.485
-0.947

Correlations between unrotated factor loadings regarding ‘Technical solutions’

Constructs
High number of interaction
Low frequency of interaction
Thought
High frequency of reflection
Success
Was clearly a success
Was easy to predict
Uncertainty Was lacking
Was general
Caused easy choices
Caused one univocal interpretation
Equivocality
Caused a common interpretation
Caused one possible solution
Caused complete clearness
Was well understood
Dissonance
Was completely according to
expectation

TABLE 16

Interaction

Constructs
High number of interaction
Low frequency of interaction
Thought
High frequency of reflection
Success
Was clearly a success
Was easy to predict
Uncertainty Was lacking
Was general
Caused easy choices
Caused one univocal interpretation
Equivocality
Caused a common interpretation
Caused one possible solution
Caused complete clearness
Was well understood
Dissonance
Was completely according to
expectation

TABLE 15 Correlations between unrotated factor loadings regarding ‘Resources’

1
0.751
-0.015
0.424
-0.080
-0.160
-0.288

8

1
0.734
-0.045
0.063
-0.186
0.246
0.049

8

1
0.071
0.547
-0.022
-0.055
-0.084

9

1
0.035
-0.093
-0.195
0.196
0.020

9

11

12

13

11

12

13

1
0.060
1
0.065 0.010
1
-0.054 0.119 0.936
1
0.734 0.034 0.263 0.281

10

1
0.340
1
-0.261 -0.117
1
-0.074 0.194 0.123
1
-0.096 0.390 0.491 0.469

10

14

14

1

1

Strongest correlations between factor loadings regarding ‘customers’ in Table 13 were
indicated for constructs Nos 9 and 11 (0.919) as well as 10 and 13 (0.969). The
individual grids 25, 29 and 69 confirmed these relations through both high
correlations between constructs and high factor loadings on the first component in the
individual grids. Thus, the respondents tended to have many possible interpretations
(No 9) if many possible solutions existed (No 11) in the information regarding
‘customers’. The indicated relation could be interpreted in different ways. One
plausible view is a direct relation where, for example, two possible solutions provided
two interpretations. This would imply that an individual who perceived two solutions
to a ‘customers’ issue would have two different opinions. However, one could
imagine that interaction with significant others would result in multiple
interpretations. Thus, another plausible view is an exponential relation, i.e. multiple
interpretations for each suggested solution. The exponential interpretation provides
challenges in order to provide ‘clearness’ if each interpretation needs to be eliminated
or transformed into one single interpretation. However, the relationship could also be
reversed, i.e. that many possible interpretations (No 9) causes many possible solutions
(No 11). The other strong correlation among factor loadings indicated that
respondents’ receiving information regarding ‘customers’ that caused deviating
opinions (No 10) also tended to perceive the information as poorly understood (No
13).
Other results in Table 13 with a strong correlation between factor loadings indicated
that respondents who thought they lacked information (No 6) regarding ‘customers’
tended to receive general information (No 7) regarding ‘customers’. In addition,
construct No 6 tended to have a strong negative correlation with No 14, i.e.
when construct No 6 increased in importance in the respondents’ frame of reference,
construct No 14 tended to decrease in importance on the first component.
Nevertheless, the individual grids indicated that both construct Nos 6 and 14 had
relatively high factor loadings on the first component and high negative correlation in
the individual grids, which implied that general information tended to completely
deviate from expectation (No 14). In addition, the dissonance construct (No 14 –
completely deviated from expectation) tended to have factor loadings that correlated
moderately with the factor loadings for several of the other constructs for uncertainty
and equivocality, i.e. causing inter-correlation.
4.1.2.2 Analysis of content regarding ‘competitors’ through correlations between factor loadings
for constructs
Table 14 indicates seven high correlations (shown in green) among factor loadings for
constructs. Regarding ‘competitors’, the respondents tended to increase their
frequency of interaction the fewer individuals they interacted with. Another relation,
with a high correlation, was between the construct for failure (No 4) and difficulties to
choose (No 8). Thus, in failure FFEs, the respondents received information regarding
‘competitors’ that made it difficult to choose. A moderate correlation also indicated
that respondents had difficulties in predicting (No 5) the information and perceived
the information regarding ‘competitors’ as confusing (No 12) in failure FFEs. When
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the information was difficult to predict, the respondents had difficulties in choosing,
which also was related to information that caused deviating opinions and complete
confusion. These correlations were confirmed in the correlation table for grids 26, 34
and 74 (See Appendix 11) which had the highest factor scores on the first component
for ‘customers’ (See Table 47 in Appendix 9).
Another strong correlation indicated that extensive information (No 6) about
‘competitors’ tended to be specific (No 7). The last strong correlation indicated that
information about ‘competitors’ that caused deviating opinions (No 10) was related to
complete confusion (No 12), or the other way around; common interpretations were
related to complete clearness among respondents regarding ‘competitors’. These
correlations were confirmed in the correlation table for individual grids 26, 34 and 74.
With the correlation between confusion and deviating opinions included, several
equivocality constructs correlated with dissonance constructs, which indicated intercorrelation. Thus, when the information regarding ‘competitors’ became fuzzy, the
repertory grid technique, as applied in this study, could not separate between the types
of fuzziness individuals experienced.
4.1.2.3 Analysis of content regarding ‘resources’ through correlations between factor loadings for
constructs
Table 15 shows the correlations between factor loadings for ‘resources’. The factor
loadings for all three constructs regarding interaction and thought correlated62
regarding ‘resources’. Thus, respondents who interacted with few individuals (No 1)
tended to discuss frequently (No 2) and think frequently (No 3) regarding ‘resources’.
In addition, high frequency of thinking (No 2) is related to success (No 4) in the FFE.
Thus, in successful FFEs, the respondents had ‘resources’ in mind. These correlations
were confirmed when the correlation tables in the individual grids were investigated.
However, the correlations to construct No 1 indicated variations in strength among
the respondents. For example, only one grid (No 27) of the three individual grids
(Nos 11, 27 and 71) with the highest positive factor scores on the first component
indicated correlations above 0.6 for all three constructs (Nos 1, 2 and 3) for interaction
and thought (See Appendix 12). Nevertheless, these correlations were confirmed in 9
of 18 grids regarding ‘resources’.
Success (No 4) in the FFE is also moderately correlated with the factor loadings for
information that was easy to predict (No 5) and well understood (No 13). These
correlations were also confirmed in grids 11, 27 and 71 (See Appendix 12).
Consequently, in failure FFEs, it was difficult to predict the need for ‘resources’ and
the information was poorly understood. One explanation may be related to the degree
of radicalness in the product concept, where a highly radical product concept could
make it difficult for the respondents to assess the need of resources since respondents
did not have experience relative to potential problems related to this unique product
concept.
62

High (shown in green) represents correlations above 0.6 or below -0.6 and moderate (shown in blue)
represents correlations between 0.4 to 0.6 and -0.4 to -0.6.
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An interesting relation was that respondents receiving information which was difficult
to predict (No 5) regarding ‘resources’ tended be associated with the dissonance
constructs. These correlations were confirmed in individual grids 11, 27 and 71 (See
Appendix 12). Thus, the information that was difficult to predict caused complete
confusion, was poorly understood and deviated completely from expectation. One
explanation could be that respondents had a categorical and fixed view of ‘resources’.
Consequently, when a change was proposed in the information regarding ‘resources’,
the respondent viewed this as dissonant. Possibly, the nature of ‘resources’ as content
was easily conveyed through numbers, which left less room for uncertainty or
equivocality. For example, if you have X hours (or a budget with X USD) available,
you may not interpret this differently as Y. Then if the information provides a Y, it
causes dissonance since the respondents expected an X instead of a Y. The description
may also be linked to the correlations which indicated that general information (No 7)
was associated with the same three dissonance constructs (Nos 12, 13 and 14), i.e.
caused confusion, was poorly understood and completely deviated from expectation.
These relations were also verified in individual grids 11, 27 and 71 (Appendix 12).
4.1.2.4 Analysis of content regarding ‘technical solutions’ through correlations between factor
loadings for constructs
Concerning the content of the homogeneity regarding ‘technical solutions’, the
correlation table (Table 16) illustrates several high and moderate correlations63 among
factor loadings for constructs. Regarding ‘technical solutions’, all constructs for
interaction and reflection indicated high correlations. Thus, respondents who
interacted with many individuals (No 1) tended to interact with a low frequency (No
2) and thought frequently (No 3) regarding ‘technical solutions’. However,
respondents who interacted with a low frequency (No 2) tended to associate this with
extensive (No 6) and specific (No 7) information regarding the ‘technical solutions’.
In addition, low frequency in interaction (No 2) tended to result in information that is
completely according to expectation (No 14). These correlations were confirmed in
the correlation table from 10 of 17, as shown in Appendix 13. Plausibly, interaction
about ‘technical solutions’ was aimed at finding solutions to technical problems. Thus,
if many individuals provided information about a part of the product concept, then
the respondents may have thought frequently about the relations between the
suggestions and the implication from the suggestions about the part of the product
concept. Therefore, the frequent thoughts assisted the respondent to construct a
holistic view of alternative solutions or the specifics of one solution. Consequently, if
every piece of information was thoroughly considered (No 3; high frequency of
thinking) by the respondents, it is plausible that the information about the solution
was according to expectation.
Another interesting correlation is that success FFEs are related to information that was
easy to predict (No 5) and strongly correlated with information that caused one
63

High (shown in green) represents correlations above 0.6 or below -0.6 and moderate (shown in blue)
represents correlations between 0.4 to 0.6 and -0.4 to -0.6.
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possible solution (No 11). This correlation was verified in individual grids 40, 56 and
72 (See Appendix 13). Therefore, it may be interpreted in two ways for success FFEs.
One plausible interpretation was that many contacted individuals provided different
pieces of information, which as a whole were obvious to the respondent, i.e.
corresponded in a way that it made sense in the respondent’s frame of reference
regarding one possible solution. Another plausible interpretation was that individuals
contacted provided identical or very similar information, which made it obvious for
the respondent that only one possible solution existed since all individuals suggested or
confirmed one solution.
A concluding reflection is that Table 16 indicated high and moderate correlations
between most of the constructs for uncertainty and equivocality. Consequently, this
indicates that these two groups of constructs have high inter-correlation regarding
‘technical solutions’. These correlations are verified in individual grids 40, 56, and 72,
as shown in Appendix 13. Thus, the respondents tend to view information regarding
‘technical solutions’ in the FFE as associated with both uncertainty and equivocality.
4.1.2.5 The first component of the content regarding ‘customers’, ‘competitors’, ‘resources’, and
‘technical solutions’
The final analysis regarding the content of the first component included two steps.
First, the first component in the PCA on a group level was analyzed to indicate
similarities among individuals and, second, the names provided by the respondents to
the first component were analyzed. These steps provided insight into both similarities
among respondents and how the respondents viewed these relationships.
When components are generated through PCAs on a group level, these components
are difficult to interpret since they represent patterns among factor loadings on the first
component from the individual grids. Thus, through the PCA, I tried to identify
similarities in the variation between factor loadings on the first component for each
respondent. However, a high factor loading in the group level analysis did not
necessarily indicate a high correlation of the constructs in all individual grids.
Therefore, this was verified by selecting the individual grids with the highest
standardized64 factor scores, which indicated that the grids represented the
characteristics of the first component in the group level analysis. In addition, these
individual grids were used to verify correlations among proposed constructs.
Table 17 shows the first component for factor loadings regarding all four aspects.
Regarding ‘customers’, the first component indicated similarities regarding factor
loadings for constructs 8, 9 and 11, i.e. constructs that represented equivocality.
Consequently, the relations to the first component indicate that the respondents
(especially respondents in Group A in Figure 13 in Section 4.1.1) perceived
equivocality to be central with respect to information regarding ‘competitors’ in the
FFE. In addition, Table 17 shows that when the respondents experienced
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Standardized with a mean of zero and a standard deviation of 1.
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0.034

0.725
0.367
0.356

3 Low frequency of reflection

4 Was clearly a failure

5 Was difficult to predict

Thought

Success

Dissonance

Equivocality

Uncertainty

0.509
0.330

0.618
0.832
0.062
0.962
0.029

8 Caused difficulties to choose

9 Caused many possible interpretations

10 Caused deviating opinions

11 Caused many possible solutions

12 Caused complete confusion

Explained variance (%)

13 Was poorly understood
Was completely deviating from
14
expectation

0.305

0.147

7 Was specific

0.198
26.00

0.243
24.07

88

0.544

-0.013

0.829

0.752

-0.166

0.019

6 Was extensive

-0.271

0.933

0.690

-0.228

0.300

Interaction

0.274

Competitors

0.661

Customers

1 Low number of interaction

Pole (-)

24.09

0.738

0.768

0.438

0.364

-0.081

0.236

0.380

-0.707

-0.337

0.837

0.489

0.304

0.213

0.121

Resources

30.47

0.303

0.077

0.029

0.721

0.363

0.818

0.617

-0.809

-0.881

0.765

0.541

0.184

0.350

Technical
solutions
-0.051

Factor loadings on the 1st component

Unrotated factor loadings for constructs relation to components regarding ‘customers’

2 High frequency of interaction

TABLE 17

13 Was well understood
Was completely according to
14
expectation

12 Caused complete clearness

11 Caused one possible solution

10 Caused a common interpretation

9 Caused one univocal interpretation

8 Caused easy choices

7 Was general

6 Was lacking

5 Was easy to predict

4 Was clearly a success

3 High frequency of reflection

2 Low frequency of interaction

1 High number of interaction

Contrast (+)

equivocality, they interacted frequently with significant others (No 2) and had low
frequency in thought (No 3). These results were confirmed by the correlations in the
individual grids (See Appendix 10) and the factor scores (See Table 47 in Appendix 9)
indicated that these results corresponded with Group A, in the homogeneity plot
regarding ‘customers’ (See Figure 13). One plausible interpretation is that the
significant others provided differing information about a part of the product concept,
which resulted in equivocality. Another plausible interpretation is that respondents
contacted significant others to discuss and receive advice about the variation in the
information about the part conveyed in the information regarding ‘customers’. The
reason that respondents thought less frequently may be that the significant other was
considered right or the respondent did not question the answers, i.e. the information
provided by the significant other fitted within the respondent’s frame of reference and
thus there was no need for frequent thoughts.
Even if the first component in the group level analysis indicated a relationship to
equivocality, the next step was a qualitative analysis of the names given to the first
component by each respondent in order to confirm the results. In Table 18 below, the
numbers refer to the grid of each respondent and therefore to the position of the grid
in Figure 13. Thus, it is interesting to see how the respondents within each group (A,
B, and C) named their first component65 and which constructs this might have
represented when including the constructs for interaction (Nos 1 and 2), thought (No
3), and success (No 4). It is important to note that the name was provided during the
follow-up interview in which only construct Nos 5 to 14 and individually elicited
constructs were used. Yellow represent respondents from Group A, orange represent
respondents from Group B, and red represent respondents from Group C in the
homogeneity plot in Figure 13.

65

Only the first component is included since the variance explained on the first component was high for each
individual and that the homogeneity between the grids was related to the first component.
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TABLE 18 Qualitative analysis of respondents’ names of the first component regarding
’customers’
Data from follow-up interview
(Constructs Nos 5-14 and individually elicited constructs)
Grid Individual identity
Factor loadings on the 1st component
No
Name*
Explained
variance (%)
Nourishing Inc.
1
Counselor
Clear vs. Fuzzy view
69.9
5
Counselor
Clear vs. Fuzzy view
75.3
9
Counselor
Can’t describe vs. well described
69.7
Consulting Inc.
13
Consultant
Describes a clear vs. Fuzzy customer need
49.0
17
Consultant
Easy vs. Difficult to understand
62.5
21
Consultant
Known vs. unknown image of end result
75.6
Engineering Inc.
25
Planner / programmer Understand vs. uninterested of need
92.2
29
Programmer
Clear vs. Fuzzy view
73.5
33
System manager
United vs. differing view of problem
84.6
37
System manager
Clear vs. Fuzzy image of goal.
76.9
41
System manager
Clear vs. Fuzzy view
83.0
Pasta Food Inc.
45
Product manager
Understand vs. Lack in understanding of needs 79.2
49
Operator
Clearness vs. Fuzziness
71.5
53
Product manager
Knowledge about/clearness vs.
87.2
interpretation/fuzziness
57
Operator
Clearness vs. fuzziness
73.3
61
Product manager
Collective image, vs. chaos, frustration,
58.6
65
Production manager
Clear vs. fuzzy product specification.
72.0
69
Product manager
No follow-up interview was conducted
79.9
73
Production manager
Clear vs. Fuzzy view
76.7
Yellow represents Group A, orange represents Group B and red represents Group C.
* The name ascribed to the first component by the respondent

The names provided by the respondents in Groups A and C were similar (See
Table 18). For example, the implicit meaning of all respondents within Group A and
C was clear information regarding potential ‘customers’. Thus, what respondents were
homogeneous about had to do with equivocality (Nos 8, 9 and 11), which represented
one form within the ‘clearness vs. fuzziness’ dimension. Consequently, ‘clearness vs.
fuzziness’ was a possible name of the first component regarding ‘customers’ in
Table 17. However, the constructs that loaded on the first component in the
individual grids indicated relations to constructs within the uncertainty and dissonance
category. Consequently, this would imply that fuzziness regarding ‘customers’ was
linked to all three concepts. However, the group level analysis indicated that the
respondents viewed constructs for equivocality similarly and therefore equivocality
may be viewed as a common trait for fuzziness in information regarding ‘customers’.
In addition, the results indicated a weak relationship between clearness (i.e. absence of
equivocality) in the information regarding ‘customers’ and success (No 4). The weak
relation was indicated by the factor loading (0.367) for success on the first component
in Table 17. However, in the individual grids, this construct correlated highly with
90

the first component for 14 of 19 respondents within Group A66 together with
constructs for uncertainty, equivocality, and dissonance (i.e. fuzziness). Consequently,
failure FFEs may be related to ‘fuzziness’, and especially to equivocal information
regarding ‘customers’.
As seen in Table 18, grid number 65 (the outlier) had a more technical perspective in
his view of dealing with information in the FFE regarding ‘customers’. He named the
first component with respect to the specification, which he receives from the product
manager. Thus, he received information about ‘customers’ through the
documentation provided and through discussions with the product manager. The
individual identity of a product manager was to fulfill these specifications through
adjustments in the machinery. Therefore, he did not focus on a clear view of the
customer per se but rather whether the product specification provided sufficient
information about ‘customers’ (e.g. in terms of size, color and shape) in order to
perform the right adjustments in the machinery. When looking at the constructs
loading on the first component in the individual grid, mainly constructs for
uncertainty and equivocality loaded on the first component.
Regarding ‘competitors’, Table 17 shows no clear pattern regarding the factor loadings
for constructs that loaded on the first component. The first component indicates a
strong relation to the failure/success construct (No 4). Other high factor loadings on
the first component for constructs indicated that the respondents perceived the
information regarding ‘customers’ in success FFEs to cause a common interpretation
(No 10), easy choices (No 8), complete clearness (No 12), and to be well understood
(No 13). In addition, the information regarding ‘competitors’ was easy to predict (No
5). Consequently, in failure FFEs, the respondents perceived the information
regarding ‘competitors’ to be difficult to predict and that it caused difficulties in
choosing, deviating opinions, complete confusion and was poorly understood.
Consequently, the relations indicated that the first component may be related to
equivocality and dissonance regarding ‘competitors’, and that these were present in
failure FFEs. The correlation tables for constructs from the individual grids confirmed
the high correlations between the constructs (See Appendix 11). In addition, the
factor scores (See Table 47 in Appendix 9) indicated that these results corresponded
with the respondents in Group A in the homogeneity plot regarding ‘competitors’
(See Figure 14 in Section 4.1.1). The narratives indicated that information about
‘customers’ is never provided directly from the competitors and that the respondents
seldom ask significant others outside the company. Consequently, when information
regarding competitors is conveyed, this information would plausibly not fit completely
with the respondents’ frames of reference, thus leading to equivocality or dissonance.
Table 19 indicates the names the respondents provided on the first component. In
Table 19, Group A from the plot (Figure 14) is shown in yellow while Group B is
shown in orange. Within Group A, most respondents indicated a name related to
‘fuzziness vs. clearness’ or used similar wordings to describe the same phenomenon.
66

These 14 had a factor loading above 0.6 on the first component in their individual grids.
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Group B had more deviating names but since all these respondents had a practical
orientation, it plausibly represented a functional view of ‘fuzziness vs. clearness’. Thus,
respondents in Group B may have used the information regarding ‘competitors’ as a
practical reference, which described the minimum prerequisites for a part of the
product concept and/or verified the uniqueness of the technical solutions’ proposed in
the product concept. However, the difference between Group A and B are more
related to the second component, which implied high similarity in the names ascribed
to the first component between Group A and Group B. This similarity is also
indicated by 13 of 16 respondents providing a name related to ‘fuzziness vs. clearness’
or similar wordings of the same phenomenon. However, the group level analysis
indicated that ‘fuzziness’ regarding ‘competitors’ was related to equivocality and
dissonance, and that these were present in failure FFEs.
TABLE 19 Qualitative analysis of respondents’ names of the first component regarding
‘competitors’
Data from follow-up interview
(Constructs Nos 5-14 and individually elicited constructs)
Grid Individual identity
Factor loadings on the 1st component
No
Name*
Explained
variance (%)
Nourishing Inc.
6
Counselor
Clear vs. Fuzzy view
79.15
Consulting Inc.
14
Consultant
Clear vs. Fuzzy image of prerequisite
76.56
18
Consultant
Clear vs. Fuzzy image of competitors
63.32
22
Consultant
Sufficient vs. Insufficient information
50.81
Engineering Inc.
26
Planner/Programmer Clear vs. Fuzzy view
81.56
30
Programmer
Clear vs. Fuzzy view
85.68
34
System manager
Understanding vs. Lack of understanding
89.12
42
System manager
Known vs. Unknown image
81.38
Pasta Food Inc.
46
Product manager
Known vs. Unknown
81.54
50
Operator
Clearness vs. Fuzziness
74.67
54
Product manager
Clear vs. Fuzzy view
84.77
58
Operator
Trustworthy vs. Confusing
78.12
62
Product manager
Preparation vs. Improvising information
73.80
66
Production manager
Clear vs. Fuzzy view
77.37
70
Product manager
No follow-up interview was conducted
83.34
74
Production manager
Clearness vs. Fuzziness
89.63
Yellow represents Group A and orange represents Group B.
* The name ascribed to the first component by the respondent

Table 17 shows the factor loadings on the first component from the group level
analysis regarding ‘resources’. The first component indicated a moderately relation to
failure/success. This indicated that success FFEs had information regarding ‘resources’
as being easy to predict (No 5), specific (No 7), causing complete clearness (No 12),
being well understood (No 13), and completely meeting expectation (No 14).
Consequently, uncertainty and dissonance constructs were the main components of
respondents’ experience of ‘fuzziness’ about the information regarding ‘resources’, i.e.
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failure FFEs were related to uncertain and dissonant information regarding ‘resources’.
Accordingly, success FFEs were associated with certain and consonant information
regarding ‘resources’. These relations were confirmed by the high correlations
between the constructs (Nos 4, 5, 7, 12, 13 and 14) in the individual grids (See
Appendix 12). In addition, the factor scores in Table 47 (See Appendix 9) indicated
that these relationships were representative for respondents in Group A (See Figure 15
in Section 4.1.1). Consequently, these constructs represented the content of the
homogeneity among respondents on the first component, especially within Group A.
However, respondents within Group B and C also indicated these relationships but
often had one or two constructs with a low or moderate correlation. One plausible
interpretation is related to the nature of ‘resources’. When a respondent discusses
‘resources’ with a significant other, the information is often possible to express through
the use of numbers, and this makes the information less open for interpretations, i.e.
less equivocal. For example, one ingredient in this product is X cups of something or
this operation demands Y individuals. Consequently, either there is not enough
information, which implies that the respondent knows that a certain number of
individuals are needed (i.e. uncertainty) or the expectation was that they would have
Y individuals available for tests in the FFE but only Z may attend, which caused
dissonance.
Even if the first component indicated that the content of respondents’ homogeneity
regarding ‘resources’ was about uncertainty and dissonance; the names ascribed to the
first component by each respondent provided additional insight. As indicated by the
plot in Figure 15, three subgroups were formed. Table 20 shows the name provided
to the first component by each respondent, where yellow represent respondents from
Group A, orange represent respondents from Group B and red represent respondents
from Group C. Respondents in Group A all described the first component as
‘fuzziness vs. clearness’ or used similar wordings for the same phenomenon. The
respondents in Group B tended to focus on practical issues in their names of the first
component, even if they had wordings similar to ‘fuzziness vs. clearness’. One
plausible interpretation would be that they related the information about ‘resources’ to
the realization or direction of a product concept. The last respondent (No 67 in
“Group” C) ascribed a similar name as the individuals in Group A. In addition, there
were large similarities among the correlations for this respondent and the respondents
in Group A. Consequently, the first dimension of grid No 67 was about ‘fuzziness vs.
clearness’. However, the similarities among the respondents’ grids suggest that
‘fuzziness’ regarding ‘resources’ is related to uncertainty and dissonance.
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TABLE 20 Qualitative analysis of respondents’ names of the first component regarding
‘resources’
Data from follow-up interview
(Constructs Nos 5-14 and individually elicited constructs)
Grid Individual identity
Factor loadings on the 1st component
No
Name*
Explained
variance (%)
Nourishing Inc.
7
Counselor
Clear vs. Fuzzy description
84.71
11
Counselor
Easy vs. difficult to see good preconditions for
84.96
realization
Consulting Inc.
15
Consultant
Well defined vs. Fuzzy delimitation
84.11
19
Consultant
Clearness vs. Fuzziness
72.62
23
Consultant
Clearness vs. Fuzziness in delimitation
73.24
Engineering Inc.
27
Planner/Programmer Concrete and clear vs. In concrete and fuzzy
92.03
31
Programmer
Given vs. Uncertain
77.53
35
System manager
Have understanding vs. lacking understanding
83.92
39
System manager
Clearness vs. Fuzziness
69.35
43
System manager
Clearness vs. Fuzziness
87.92
Pasta Food Inc.
47
Product manager
Understanding vs. Lacking understanding of
87.52
need
51
Operator
Simple and clearness vs. Fuzziness and uncertain 61.39
55
Product manager
Clear vs. Fuzzy limitations
79.74
59
Operator
Clearness vs. Fuzziness
82.22
63
Product manager
Clearness vs. Fuzziness in direction
72.59
67
Production manager
Clearness vs. Fuzziness
81.62
71
Product manager
No follow-up interview was conducted
76.99
75
Production manager
Known vs. Unknown prerequisites
93.67
Yellow represents Group A, orange represents Group B and red represents Group C.
* The name ascribed to the first component by the respondent

For information regarding ‘technical solutions’ the first component in Table 17
indicates a similar view as indicated by the correlation table. In success FFEs (No 4),
the respondents perceived that the information was easy to predict (No 5), extensive
(No 6) and specific (No 7). In addition, the information caused easy choices (No 8),
one univocal interpretation (No 9), and one possible solution (No 11). Conversely,
failure FFEs involved information about ‘technical solutions’, which was difficult to
predict (No 5), lacking (No 6), and general (No 7), i.e. uncertainty. The respondents
also perceived that the information about the ‘technical solutions’ caused difficulties in
choosing (No 8), many possible interpretations (No 9), and many possible solutions
(No 11), i.e. equivocality. Consequently, the first component is associated with
uncertainty (construct Nos 5, 6 and 7) and equivocality (construct Nos 8, 9 and 11).
These relations were confirmed by the correlations among constructs in the individual
grids (See Appendix 13). In addition, the factor scores shown in Table 47 (See
Appendix 9) indicated that respondents within Group A were closely related to the
first component, and therefore represented the relations between constructs for failure,
uncertainty and equivocality. Consequently, these relations between failure,
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uncertainty and equivocality constructs represented the content of respondents’
homogeneity within Group A regarding ‘technical solutions’.
The next step was to address the names ascribed by each respondent to their first
component. The names are shown in Table 21 below. Since the plot (See Figure 16
in Section 4.1.1) indicated four subgroups, these groups are shown in different colors
in Table 21. Yellow represent respondents from Group A, orange represent
respondents from Group B, red represent respondents from Group C, and green
represent respondents from Group D. Most respondents in Group A described a name
related to clearness vs. fuzziness or used similar wordings for the same phenomenon.
Respondents within Group B related the name of the first component to experience.
Thus, they received clearness when they related the information regarding the
‘technical solutions’ to previous experience. This also fitted with their individual
identity since both respondents in Group B had a practical orientation of adjusting
ingredients and machinery in the FFE at Pasta Food Inc. Thus, when they made a first
test of a new product, they mainly used their experience to compose recipes for
products and adjust the ingredients and machinery. Group C was also practically
oriented regarding ‘technical solutions’. They focused on how the idea of ‘technical
solutions’ related to surrounding preconditions. The Production Manager (grid No
68) related the name of the first component to the technical delimitations of present
production facilities while the Counselor (grid No 12) related the name of the first
component to risks during development. Possibly, one such risk was the technical
delimitations of present production facilities. The last “group”, D, consisted of only
one individual, a consultant from Consulting Inc. From his perspective, the ‘technical
solutions’ was the actual tool he used. Thus, he constantly adjusted the ‘technical
solutions’ to contextual and situational differences in each encountered company.
Therefore, he wanted the ‘technical solutions’ to be flexible, which implied some
degree of fuzziness.
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TABLE 21 Qualitative analysis of respondents’ names of the first component regarding
‘technical solutions’
Data from follow-up interview
(Constructs Nos 5-14 and individually elicited constructs)
Grid Individual identity
Factor loadings on the 1st component
No
Name*
Explained
variance (%)
Nourishing Inc.
8
Counselor
Clear vs. Fuzzy image
82.39
12
Counselor
Clear vs. Fuzzy description and view of
79.34
development risks
Consulting Inc.
16
Consultant
Flexible vs. Limited possibilities in solutions
62.64
20
Consultant
Clear and Simple vs. Fuzzy and complex
69.75
24
Consultant
Clear vs. Fuzzy usefulness
59.56
Engineering Inc.
28
Planner/Programmer Clear and concrete vs. Fuzzy and Unconcrete.
89.39
36
System manager
Well vs. Badly prepared
84.57
40
System manager
Clearness vs. Fuzziness
77.33
44
System manager
Clearness vs. Fuzziness
88.26
Pasta Food Inc.
48
Product manager
Clearness and within frames vs. Fuzziness and
80.68
different
52
Operator
Experience vs. Lack of experience
61.93
56
Product manager
Clearness and understanding vs. Fuzziness and
77.72
lack of understanding
60
Operator
Clearness vs. Fuzziness
78.04
64
Product manager
Existing vs. Lacking knowledge
66.62
68
Production manager Known vs. Lacking technical prerequisites
64.69
72
Product manager
No follow-up interview was conducted
74.60
76
Production manager Clearness vs. Fuzziness
81.20
Yellow represents Group A, orange represents Group B, red represents Group C and green represents
Group D.
* The name ascribed to the first component by the respondent

To summarize the content of individuals homogeneity, Table 18, 19, 20 and 21 show
that the names ascribed to the first component by the respondents in Group A
regarding each aspect (customers, competitors, resources, and technical solutions)
represented “fuzziness vs. clearness” or the very same phenomenon expressed by
slightly modified wordings. The statistical analyses for the aspects (customers,
competitors, resources, and technical solutions) on a group level indicated that
“fuzziness vs. clearness” possibly represented different combinations of uncertainty,
equivocality, and dissonance, because the respondents used similar names to cover
these concepts. In addition, the individual grids indicated that “fuzziness vs. clearness”
represented uncertainty, equivocality, and dissonance, since individuals in Group A
had high factor loadings on the first component, for all four aspects, for constructs
representing uncertainty, equivocality, and dissonance. Consequently, one plausible
interpretation is that “fuzziness vs. clearness” represent all three categories, but
similarities on the group level indicate that certain types of ‘fuzziness’ (i.e. uncertainty,
equivocality, and/or dissonance) may be related to different aspects (customers,
competitors, resources, and technical solutions).
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Even if these comparisons between the statistical analysis and the contents of the
individual grids suggest a high degree of homogeneity and suggest the content which
the respondents are homogeneous about, a great deal of caution is needed in making
further inferences. The need for caution has to be emphasized even more with respect
to the fact that the respondents assigned names to their first component when
inspecting the first version of their grids, i.e. before the constructs for interactions and
thoughts had been added, while the factor loadings used for the homogeneity measure
were derived from the second versions of the grids. This requirement for caution is
valid even if the interpretations of the meanings of the first components were identical
for the grids when comparing the first and the second versions of them67. However,
qualitative inspections of the individual grids corroborated both the conclusion that
homogeneity is high and the relations between constructs, which indicated the
content of the homogeneity.
4.1.3 Analysis of group homogeneity and contents regarding ‘all aspects’
In previous sections, it was shown that all four aspects (customers, competitors,
resources, and technical solutions) had high homogeneity regarding the first
component. In addition, the results indicated that the respondents used different
combinations of uncertainty, equivocality, or dissonance similar for different aspects.
However, the names provided by the respondents, i.e. ‘fuzziness vs. clearness’, were
similar for all four aspects and especially for the respondents in Group A regarding all
four aspects. In addition, the constructs for uncertainty, equivocality, and dissonance
tended to load highly on the first component in the individual grids for respondents in
Group A regarding all four aspects. Thus, if each aspect indicates the same result and
an analysis combining ‘all aspects’ confirms this homogeneity; it is likely that the social
processes in FFEs are independent of which aspect (customers, competitors, resources,
and technical solutions) the respondents involve in their social process. Consequently,
similar results would imply that the social process might be applied broader then to the
four aspects (customers, competitors, resources, and technical solutions) within the
context of FFEs.
The tables and figures from the PCA based on ‘all aspect’ are provided in
Appendix 14. The plot in Figure 32 (See Appendix 14) indicates high homogeneity
for ‘all aspects’. The first component accounts for 73 percent of the variance, which
implies high similarity among respondents. In addition, respondents tend to group
with close distances to the first component. 66 grids fall within Group A. This
indicates that that the social process is independent of aspects in the product concept.
Table 22 below indicate that one respondent accounted for three of the responses
within Group B. Independently of aspect, he had a practically oriented focus related to
his individual identity as a production manager, i.e. whether the product concept fits
or not in the present production facility. Another reflection is that ‘technical solutions’

67

No follow-up interview was conducted with one respondent. Thus, the name could not be compared, even
though the constructs loading on the first component corroborated the interpretation “fuzziness vs. clearness”.
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is the aspect that deviates most frequently. Nevertheless, the grids in Group B were
considered outliers.
TABLE 22

Respondents deviating in homogeneity regarding ‘all aspects’
1st component

Grid Individual identity
No
Nourishing Inc.
12
Counselor
Consulting Inc
16
Consultant
Routine Inc
65
Production manager
67
Production manager
65
Production manager

Name

Explained
variance (%)

Aspect

Clear vs. fuzzy description and view of
development risks

79.34

Technical
solutions

Flexible vs. Limited possibilities in
solutions

62.64

Technical
solutions

Clear vs. fuzzy product specification.
Clearness vs. fuzziness
Clear vs. fuzzy product specification.

72.00
81.62
72.00

Customers
Resources
Technical
solutions

Table 48 (See Appendix 14) shows the correlations between factor loadings for
constructs for ‘all aspects’. The correlations between factor loadings indicate that
respondents who interacted with many individuals tended to have a low frequency of
interaction per individual and think frequently regarding ‘all aspects’.
Regarding uncertainty, equivocality, and dissonance, there is only one construct
which indicated a high correlation between factor loadings68. This high correlation
could indicate that Group A viewed construct Nos 6 and 7 synonymously, i.e. that
there were no differences between these two constructs in the participants’ frames of
reference. However, No 6 accounted for the existence of information while No 7
addressed the quality of information processed. Further, most correlations between
factor loadings presented in Table 48 were moderate and represented relations with
constructs within the same category, i.e. uncertainty constructs that had moderate
correlations with factor loadings for other uncertainty constructs but rarely with
equivocality constructs.
Table 49 shown in Appendix 14 indicates that the first component was formed by
uncertainty (Nos 5, 6 and 7), equivocality (Nos 8, 9, 10 and 11), and one construct for
dissonance (No 14). However, constructs Nos 12 and 13 had factor loadings above 0.7
in 68 of 70 individual grids. Consequently, the PCA shows that the individuals used
construct Nos 12 and 13 differently in their grids. However, construct Nos 12 and 13
still loaded high on the first component in the individual grids, as for the constructs
included in the first component in Table 4969. However, it is important to note that
individual differences with low factor loadings on the first component existed in the
individual grids, but not for construct Nos 12 and 13. Consequently, the first
68

High (shown in green) represents correlations above 0.6 or below -0.6 and moderate (shown in blue)
represents correlations between 0.4 to 0.6 and -0.4 to -0.6.
For example, 7 of 19 grids regarding ‘customers’ had factor loadings on the first component above 0.6 for
all constructs regarding uncertainty, equivocality, and dissonance.
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component resembles what respondents previously discussed as ‘fuzziness vs. clearness’
and therefore, ‘fuzziness vs. clearness’ was indicated to be the content of respondents’
homogeneity within Group A when the grids were combined to ‘all aspects’.
4.2 A CONCLUDING ANALYSIS REGARDING CONTENT OF GROUP HOMOGENEITY
Since the analysis of ‘all aspects' indicated that the constructs for interaction and
reflection had high correlations with each other but low correlations to uncertainty,
equivocality, and dissonance, it is likely that interaction and thought should be seen as
independent. Therefore, a new analysis with PCA was conducted with SPSS on the
matrix for ‘all aspect’, where the factor loadings for constructs were treated as
“constructs” and the individual grids as “elements”. Thus, the PCA calculated
correlations between the factor loadings for constructs and extracted components. The
difference to the analysis about ‘all aspects’ was that the SPSS program was instructed
to extract components with eigenvalues above one (1). The PCA extracted six
components with eigenvalues above one. However, the scree-plot indicated a crack at
two components. In addition, the explanatory power of components 3 to 6 were low
since the variances explained varied between 12.14 percent and 7.15 percent.
Therefore, only two components were selected for further discussion. Since the data
matrix for ‘all aspects’ was used for the PCA, the analysis resulted in an identical
correlation table as presented regarding ‘all aspects’70 (See Table 48 in Appendix 14).
In addition, the first component is identical to the one presented for ‘all aspects’.
Therefore, the correlations between factor loadings for constructs and their relations to
the first component are not presented in this section. Rather, the discussion regarding
the first component proceeds from the conclusion in Section 4.1.3, i.e. that the first
component is related to ‘fuzziness vs. clearness’ and includes all three concepts,
uncertainty, equivocality, and dissonance.
Table 23 shows unrotated factor loadings for the two extracted components71. The
first component was identical with the analysis for ‘all aspects’, and thus consisted of
constructs for uncertainty, equivocality, and dissonance, i.e. “fuzziness vs. clearness”.
The second component was related to constructs for interaction and thought. The
relations between all three constructs (Nos 1, 2 and 3) were verified by correlations
above 0.6 in 36 of 70 individual grids. In addition, 32 of 34 remaining individual grids
had at least one high correlation between construct Nos 1, 2 and/or 3. Another
surprising finding was the low relation of construct No 4 (failure/success) to both the
first and second component. Consequently, these relations indicated that the social
processes in FFEs contained uncertainty, equivocality, and dissonance. In addition, the
respondents’ experiences of uncertainty, equivocality, and dissonance were not related
to how the respondents choose to interact or think. This is supported in Table 23 by
the two components, where the constructs loads almost exclusively on one
component. In addition, the low relation to failure/success indicate that the social
70

The analysis regarding the first component of ‘all aspects’ is presented in Section 4.1.3 and the correlation
table is presented in Table 48 in Appendix 14.
High (shown in green) represents correlations above 0.6 or below -0.6 and moderate (shown in blue)
represents correlations between 0.4 to 0.6 and -0.4 to -0.6.
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process in both success and failure FFEs contain uncertainty, equivocality, and
dissonance. Consequently, the respondents have the possibility to choose how to
address uncertainty, equivocality, and dissonance since interaction and thought are
indicated as independent of both success and failure FFEs.
TABLE 23 Unrotated factor loadings on two extracted components
Category

Interaction,
Thought
Success
Uncertainty

Equivocality

Dissonance

Pole (-)

1
2
3
4
5
6
7
8
9
10
11
12
13
14

Low number of interaction
High frequency of interaction
Low frequency of reflection
Was clearly a failure
Was difficult to predict
Was extensive
Was specific
Caused difficulties to choose
Caused many possible
interpretations
Caused deviating opinions
Caused many possible solutions
Caused complete confusion
Was poorly understood
Was completely deviating from
expectation
Explained variance (%)

Factor loadings Contrast (+)
on component
1
2
0.072
0.834
1 High number of interaction
0.340
0.838
2 Low frequency of interaction
0.318
0.755
3 High frequency of reflection
0.320
0.048
4 Was clearly a success
0.596
-0.343
5 Was easy to predict
-0.668
0.140
6 Was lacking
-0.631
0.072
7 Was general
0.483
-0.192
8 Caused easy choices
0.424
-0.048
Caused one univocal
9
interpretation
0.439
-0.217 10 Caused a common interpretation
0.528
0.185 11 Caused one possible solution
0.234
-0.280 12 Caused complete clearness
0.261
-0.301 13 Was well understood
0.582
-0.005
Was completely according to
14
expectation
20.50
17.16

4.2.1 Discussing the first component
The constructs loading on the first component indicate several plausible interpretations
in relation to the conceptual model. All three forms of triggers (uncertainty,
equivocality, and dissonance) for action and interaction load on the same component,
even if they theoretically and conceptually should form three separate components.
The first plausible interpretation is to question the scales. The constructs are based on
scales drawn from the definitions of uncertainty, equivocality, and dissonance. Each
definition was developed with respect to existing literature. Thus, similar scales but
not identical to previous empirically validated scales were used (cf. Chang, Chen, &
Wey, 2007). However, such scales have had difficulties with inter correlation,
indicating a close relationship between these constructs in respondents’ frame of
reference72. Thus, the respondents group the unpleasant cognitive state of uncertainty,
equivocality, and dissonance in their thinking processes, as one trigger for thinking,
action, and interaction. However, the view of one group consisting of uncertainty,
equivocality, and dissonance was only partially verified when the concepts were
treated as correlating clusters of factor loadings for constructs. Table 24 shows within
group correlations for uncertainty (constructs 5-7), equivocality (constructs 8-11), and
dissonance (constructs 12-14) based on the correlation table for ‘all aspects’. It is
72

For example, the relationship between uncertainty and equivocality as discussed by Daft and Lengel (1986)
or Nayyar and Kazanjian (1993).
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important that Table 24 is based on correlations between factor loadings on the first
component and therefore must be interpreted with great caution. Nevertheless,
constructs with large in-group correlations (e.g. constructs within uncertainty) and
large differences between group correlations (e.g. related to constructs for equivocality
and dissonance) form a cluster. Table 24 indicates differences in correlations between
each cluster of factor loadings for constructs. Consequently, differences exist between
uncertainty and equivocality and between uncertainty and dissonance, but not large
enough to cluster them separately.
TABLE 24 Summated mean correlations for factor loadings and difference in correlation for
grouped constructs (uncertainty, equivocality, and dissonance) for ‘all aspects’.
Summated mean correlation within groups
of constructs for ‘all aspects’
U
E
D
Uncertainty
0.420
(Constructs 5-7)
Equivocality
0.180
0.225
(Constructs 8-11)
Dissonance
0.167
0.104
0.230
(Constructs 12-14)

Differences in correlations between groups
of constructs for ‘all aspects’
U
E
D
Uncertainty
0.000
(Constructs 5-7)
Equivocality
0.240
0.000
(Constructs 8-11)
Dissonance
0.253
0.121
0.000
(Constructs 12-14)

A second plausible interpretation is; if respondents do group uncertainty, equivocality,
and dissonance separately in their thinking processes, the respondents tend to see the
first component at an aggregated level. For example, respondents experiencing
uncertainty, equivocality, and/or dissonance, could perceive the contrast as clearness
rather than certainty, univocality, and/or consonance. Consequently, a respondent
may view the contrast of uncertainty, equivocality, and dissonance as identical.
A third plausible interpretation is that there are conceptual differences but the scales are
not able to capture the differences. This implies that the respondents think of and
construct ‘fuzziness’ in their frames of reference as consisting of uncertainty,
equivocality and/or dissonance. Accordingly, the respondents construct ‘clearness’ as
certainty, univocality, and consonance. The result from the group level PCA and
names from the follow-up interviews indicated that the respondents constructed their
frames of reference in terms of ‘fuzziness vs. clearness’. However, an important aspect
which makes the relation more complex is that respondents thought of something
uncertain, equivocal or dissonant as ‘fuzziness’, but adjusted their responses in action
or interaction differently. Consequently, the respondents do see nuances of ‘fuzziness’,
which implied a view where clearness is the contrast to fuzziness, which consists of
uncertainty, equivocality, and dissonance, as shown in Figure 18.
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Fuzziness

Clearness
Uncertainty

Certainty

Equivocality

Univocality

Dissonance
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FIGURE 18 How respondents constructed uncertainty, equivocality, and dissonance.
Since uncertainty73, equivocality74, and dissonance75 are three concepts thoroughly
discussed in the literature, and even if only uncertainty and equivocality have been
discussed in relation to the FFE (Chang, Chen, & Wey, 2007), it demands exceptional
and non-disputed proof to falsify the theoretical basis as being separate concepts, i.e.
loading on separate components. In this study, uncertainty, equivocality, and
dissonance load on the same component, which does not support a separation
between these concepts. However, the narratives indicate that respondents are able to
separate between these concepts and possible causes of respondents’ difficulties in
distinguishing uncertainty, equivocality, and dissonance. These causes are further
discussed below.
The tables below show three situations with respondents encountering uncertainty
(Table 25), equivocality (Table 26), or dissonance (Table 27). In these situations, the
respondents dealt with their unpleasant cognitive state by taking different actions. For
both uncertainty and equivocality, the respondents tried to reduce the uncertainty and
equivocality through trial-and-error action, but for different purposes. In the uncertain
situation, the respondents knew what they were looking for and searched more
information by testing and playing with the programs. In the equivocal situation, the
respondents used their experience to guide them in trying trial-and-error actions
within several fields in order to eliminate the problems faced by the future product. In
the dissonant situation, they had in-depth meetings with interaction to solve their
dissonance. Consequently, since the respondents are able to approach the situation
differently, the respondents do see nuances of uncertainty, equivocality, and
dissonance. However, they may still construct their thinking in line with Figure 18,
i.e. recognizing and identifying how to respond to each of these the unpleasant
cognitive states, while still formulating them all as ‘fuzziness vs. clearness’. Thus, the
most reasonable is the third interpretation. This also implies that the repertory grid
technique was able to capture uncertainty, equivocality, and dissonance in the FFE but
unable to differentiate between these concepts. One plausible explanation regarding the
73

For example Daft & Macintosh, 1981; Daft & Lengel, 1986; Milliken, 1987; Moenaert & Souder, 1990;
Kim & Wilemon, 2002; Chang, Chen, & Wey, 2007.
74
For example Weick, 1979; Daft, Lengel & Trevino, 1987; Daft & Weick, 1984; Daft & Lengel, 1986.
75
For example Festinger, 1957; Sweeney, Hausknecht, & Soutar, 2000; Burnes & James, 1995; Jermias, 2001;
Ifvarsson, 2003.
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difficulties to differentiate between uncertainty, equivocality, and dissonance is that the
FFE is a context, which includes all three forms. Therefore, one specific situation was
experienced as equivocal while another situation within the FFE was experienced as
dissonant, which may make it difficult to differentiate between these forms
retrospectively. However, all three forms existed in the FFE.
TABLE 25

Respondents’ response in action to uncertainty
Uncertainty
Consulting Inc., Project Tau

Background:
The consultant described how the initial idea was developed. The consultant had
experiences from development of quality routines for companies. He wanted to
simplify companies’ processes without the need to buy expensive software.
Citation:
“…we did not really work like this; it was like a revolution for us when we started to
work like this. I had started to sketch something when we where sitting in Arjeplog or
Arvidsjaur [small towns in Sweden] with a beer. However, there we made another
leap, how should we do to keep the amount of documentation to a minimum for
these practically oriented industries. … We started with a view of how we would like
it to be, but still an embryo. We had come a long way in thinking, if I may say, how
we thought or believed we would like it to be. Then, there were technical issues we
did not know, at least I did not know. Therefore, we had to learn. We saw that this
was what we would like the technology to do, but we did not understand fully, at
that time, how to do this practically. …the thoughts continued, and we actually
continued with testing, and gradually learned more and more. …it was learning by
doing, all the time.”
Interpretation:
The overall interpretation is that the consultants mainly relied on uncertainty
reduction. In line with the definition of uncertainty, they had a clear view of what
the product should accomplish, i.e. a clear view of the parts they would like to
integrate between programs and still fulfill the minimum requirement of quality
systems.
The product concept in this example evolved from the consultants’ own experiences
of developing and maintaining a paper-based system for quality routines. Thus, the
initial informal discussion at the bar, when visiting a small company, resulted in a
clear view of the parts of the product concept, i.e. what they needed to integrate and
how they wanted the product to function. However, to reduce the uncertainty (due
to lack of knowledge in integration of office programs), they took action through
trial-and-error until their uncertainty was reduced.
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TABLE 26 Respondents’ response in action to equivocality.
Equivocality
Pasta Food Inc., Project Zeta
Background:
The product in Project Zeta was radical compared to the traditional way of making
similar products in the Swedish market. The individuals constantly encountered
difficulties with the product concept. Even if the initial idea was clear to everyone in
a broad sense, parts of the product concept were constantly changed, e.g. ingredients,
taste, and size. Only the shape was constant during concept development. In this
case, the parts of the product concept were never clear to participating individuals.
Citation:
“It has been, well, when you do extremely many tests and you don’t get anything
from it. We tested, and we tested, and we tested…; and in the end we did not get a
product with satisfactory quality.” To address these adjustments in action, they relied
on experience. As the production manager phrased it; “…but it is something you
knew previously” [past actions].
Interpretation:
This situation is a short description of equivocality. Similar to the actions when
encountering uncertainty, trial-and-error is used to reduce equivocality. However,
these actions of trial-and-error are completely different from the ones performed in
the uncertain situation above. In project Zeta, the participants had a recipe, which
needed adjustments to the new production facility. However, they constantly
received unintended consequences within all parts of the product concept, e.g. taste,
size, and quality. The constant unintended consequences resulted in equivocality for
the participants regarding the parts of the product concept that needed adjustments,
e.g. which of the suggested tastes they should select. Therefore, they tried solutions
from several areas. Eventually, the participants did not know how to choose among
the alternatives. They tried solution A, B and C, and nothing reduced the ‘fuzziness’
and changes called for in requirements of the product concept.
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TABLE 27

Respondents’ response in action to dissonance.
Dissonance
Engineering Inc., Project My

Background:
This project involved two companies, which developed different parts of an
integrated surveillance system. The problem was that neither company had physical
access to each other’s parts (software & hardware). Still, the parts needed to
communicate with each other, which demanded that both teams exchanged
information and interacted with each other during development in order to
understand what and how the interplay between the software and hardware was
influenced. The citation below describes a situation from one of these meetings.
Citation:
“…we made the air-parts and they made the ground parts of the computer link, and
we were supposed to meet half way in the air and sort of try to get it to work. It was
hopeless, it took a great deal of time. They were supposed to provide specifications
but we always thought these specifications were not detailed enough to get it to
work. It demanded much more work…; first, we had to investigate exactly how it
was supposed to work. It demanded a huge amount of meetings between us to get
this on paper. We went to them and they came to us. We went through the
specification very thoroughly and I remember one thing about their specification we
had seen as obvious. We had two paralleled computer links sending half duplex; you
could only send information in one direction at a time. We considered it obvious
that, to get largest possible transmission required, the links could not work
completely synchronized, but instead work beside each other. Suddenly during a
meeting, we realized that they had perceived them to be synced, i.e. both links
transmitting and receiving at the same time. …We noticed that we could not
understand each other at all. We were constantly talking “over our heads” and we
could never reach a common understanding. I think it was me who suddenly realized
what it was all about. I asked if they thought the links were synced? –yes, of course,
they said, and I said that we absolutely did not. We had thought them to be separate
to maximize transmission.”
Interpretation:
In this situation, the respondent has major difficulties in understanding the significant
other, which results in dissonance. Dissonance arises when they are unable to reach
an interpretation which makes sense for all participating individuals in the meeting.
The participants discuss the same phenomenon but are not able to understand the
reasons for their differences. The actions are related to continuing the meeting with
in-depth interactions until they reach consensus regarding their differences in
interpretation.
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4.2.2 Discussing the second component
The second component in Table 23 is related to factor loadings for three constructs
regarding interaction and thought. Therefore, the second component is related to both
external (in relation to significant others) and internal interaction (in relation to ‘the
self’). External interaction represents in-depth interaction (high frequency) with a few
individuals (low number). Somewhat puzzling is that these constructs are related to a
low frequency of reflection (thought). Thus, one interpretation is that respondents
having in-depth interaction with individuals tend to engage less frequently in thinking
processes during the FFE. One plausible interpretation is that respondents turn to
someone (s)he consider as a significant other in terms of knowledge. The trust in the
information provided by the significant other makes the respondent to accept the
solution, which results in less thinking. Conversely, respondents engaging in intense
thinking processes (high frequency of reflection) tend to interact with many
individuals but with a low frequency. One plausible interpretation is that respondents
test his/her knowledge on significant others and that each significant other provides
either similar or additional information regarding the phenomenon, then the
respondent needs to incorporate these variations in order to make sense of these
variations in his/her frame of reference, i.e. think frequently.
High correlations within each factor and almost no correlation for the other construct
on each component indicate that these are independent of each other. The
independence of each other opens up for several interpretations. First, this implies that
uncertainty, equivocality, and dissonance (‘fuzziness vs. clearness’) may be independent
from thinking processes (frequency of reflection) and interaction (number and
frequency of interaction). Consequently, uncertainty, equivocality, and dissonance can
arise when encountering an unintended consequence76. However, when trying to
solve this uncertainty, neither extensive thinking nor interaction is related to bringing
clearness to a situation. Thus, when respondents try to bring clearness regarding the
phenomenon, their main source is either to turn to ‘the self’ or to significant others.
The respondents may choose in-depth interaction with a few individuals and low own
reflection to reduce uncertainty and equivocality, and eliminate dissonance. This
scenario is plausible if the respondents lack previous experiences relevant to this situation,
i.e. they have nothing in their frame of reference to relate to this situation. The
scenario is also plausible if the respondents have previous experiences but have
encountered many unintended consequences so they do not trust their frame of reference
(i.e. the information about experiences assimilated and accumulated in the frame of
reference). Consequently, in both cases, it is plausible that the respondent turns to
significant others for a thorough discussion without reliance on their own thoughts to
reduce uncertainty and equivocality, or eliminate dissonance. If a respondent’s frame
of reference is not applicable to the situation at hand, there is no point in engaging in
76
The respondents could almost only describe unintended consequences (critical incidents) in FFEs rated as
failures. In successful FFEs, the respondents rarely could identify a situation of uncertainty, equivocality, and
dissonance (unintended consequence). However, the retrospective nature might make individuals forget the
everyday life of constant uncertainty, equivocality, and dissonance.
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extensive thinking but rather letting significant others provide information. Therefore,
too many unintended consequences result in extensive discussions with few significant
others in order to reach ‘clearness’. Plausibly, these situations represent respondents
who have come to a point beyond their current frames of reference and thus the
solution is “unthinkable” for the respondent, but possible to grasp through significant
others.
An alternative situation is a respondent choosing to engage in extensive thinking (high
reflection) and superficial interaction with many significant others (high number and
low frequency). One plausible explanation is that a frame of reference containing relevant
but insufficient experience from action or interaction will guide in search for information.
Therefore, the respondent consults ‘the self’ through thinking processes (high
reflection) and verifies or identifies thoughts and consequences of actions through
superficial interaction with many significant others. The thinking process is also
needed when trying to incorporate the view of significant others into the frame of
reference.
An example is project Zeta at Pasta Food Inc. During this project, the individuals
involved in the tests of prototypes constantly tried to find solutions to unintended
consequences. In this process the product manager, production manager and the
operator had in-depth discussions to solve all arising problems. However, the product
manager interacted with various individuals in an external review group and other
individuals with close relation to the owners. These moments of interaction constantly
provided new ideas regarding the specifics in the product concept, for example,
ingredients, tastes and sizes. These ideas were provided to the production manager as
requests for new tests. Thus, the product manager had superficial discussions (i.e. low
frequency of interaction with many individuals) while the production manager had indepth discussions (i.e. high frequency of interaction with few individuals) with the
product manager. Consequently, individual identity may influence how individuals
choose their form of contact with significant others (i.e. in-depth vs. superficial
interaction and high vs. low frequency of thinking) in the social process when
reducing uncertainty, equivocality, and dissonance. However, over time these constant
unintended consequences from superficial interaction resulted in a dissonant state of
hopelessness. The production manager stated;
“…we tested and it went well, and then we added something, it worked and then
someone did not like it and we made new tests and this gave the same result.
Someone thought it was good, others did not like it at all, and this is how it
proceeded for about 600 tests… In other words, this product has been so messy that I
cannot remember everything we have tried…”
A second interpretation to the finding of independence is; uncertainty, equivocality,
and dissonance cannot always be reduced or eliminated through solely thinking or
interacting. There is an influencing factor called content; the actual substance and
meaning in the words exchanged during interaction. With whom and how much we
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interact is irrelevant if we do not interact about the right thing. The very reason to
interact frequently or with many individuals may be that the wrong content is
discussed, which does not lead to clearness of unintended consequences. Similarly, the
frequency of thought is irrelevant; i.e. we thought frequently about apples to solve an
unintended consequence (i.e. eliminate uncertainty, equivocality, or dissonance) when
we should have thought once about pears. The fact that the wrong content is
interacted or thought about is plausibly not known to the respondent. Thus, when the
right content comes about, the content provides ‘clearness’.
A third plausible interpretation is that extensive thinking takes place which reduces the
focus on significant others. Contrary, extensive thinking results in superficial
interaction, i.e. low frequency with many significant others. Hypothetically, thinking
about the two forms of interaction and thinking as extremes on a sliding scale (indepth interaction with few individuals and low frequency of thinking vs. superficial
interaction with many individuals and high frequency of thinking), it is plausible that
respondents constantly drift between these poles. A respondent lacking experience has
in-depth discussion with significant others without questioning (own thinking since
there is no experience stored in the frame of reference), but this provides him with
knowledge. Thus, when encountering a situation the second time, the respondent
tests his knowledge and experience superficially on several significant others and does
extensive thinking to adjust the knowledge to the specific circumstances influencing
the situation.
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5 THE SOCIAL PROCESSES IN THE FFE
The following sections address the social processes occurring in the cases drawn from
the four companies participating in this study, i.e. Pasta Food Inc., Nourishing Inc.,
Consulting Inc., and Engineering Inc. Each company is addressed in a separate section
resulting in a concluding discussion regarding the indications of the social process
provided from the projects at each company. The section for each company addresses
(first) the formal product innovation process and (second) their FFE followed by (third) a
discussion regarding characteristics of success and failure FFEs within the company.
Two projects are used from each company, one success and one failure. These two
projects are described in-depth to illustrate the social process and the relations between
the key concepts of this study when the individuals develop ‘clearness’ (i.e. certainty,
univocality, and/or consonance) in the product concept.
The analytical level characterizing this chapter is at the
individual level and focuses on individuals’ descriptions of
the FFE in projects in which they participated. The analysis
is based on their experience of uncertainty, equivocality,
and dissonance as indicated through the individual grids and
narratives.

ASPECT
Group
Individual

5.1 THE PRODUCT INNOVATION PROCESS AT PASTA FOOD INC.
Pasta Food Inc. had a structured77 product innovation process (See Figure 19) which
was described in documents and figures within the company, specifying activities
throughout their process, i.e. from idea to market launch. The respondents described
and provided examples of the activities and the subsequent actions taken.
The FFE
Idea
generation

Screening

Test
production 1

Design strategic
meeting

Product
meeting 1

Internal and
external evaluation

Market
research

Test
production 2

Price

Product
meeting 2

Market
launch

FIGURE 19 The innovation process in Pasta Food Inc.
The first activity in their product innovation process was idea development, which
took place through both internal (e.g. idea generation and suggestions from
77

Structured refer to a prearranged plan of a sequence of activities to be performed within the innovation
process, including the FFE.
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employees) and external sources (e.g. suggestions from customers and suppliers). The
internal process was based on all information processed within the production unit, for
example, about/from suppliers, conferences, and legislation. The internal process often
involved small-scale tests, where new ideas and new ingredients provided by a supplier
were tested. Information from companies who provided market information and
market analyses were often used to generate ideas through identification of trends and
market opportunities. Historically, Pasta Food Inc. tried different compositions of
external and internal participants in a product development group. For example,
external parties, such as sales and retail representatives, have been involved early in the
process. However, recently Pasta Food Inc. turned more focus towards internal
representatives in product development groups to avoid conflicting interests since the
use of internal representatives simplified contacts among participants in order to
interact and reach ‘clearness’ in the product concept.
The ideas generated from the internal and external information, were provided to the
product manager who, jointly with the market manager, reviewed and prioritized the
ideas into a shortlist (Screening) presented at product meeting 1, i.e. the end of the
FFE. At this meeting, the product manager presented a rough product specification for
each idea and the presentation was based on market criteria and specific information
such as ingredients, size, shape, and taste of the future product. The general sense of
taste and view of product was often “benchmarked” through references to competitors
or internal products, which simplified the process of creating a common view of the
product. At product meeting 1, three decisions were possible; go, no-go, or hold for
an investment decision. Occasionally, ideas presented at product meeting 1 demanded
investments in the production facilities. For example, a certain way of packaging
demanded an investment in a new packaging machine. Thus, the idea was on hold
until the board of directors approved the investment and a go-decision could be made.
The formal decision at product meeting 1 involved the market manager, the CEO,
one of the owners, and the research manager.
After a formal go-decision, the process proceeded with extensive tests in the
production facility, which usually started with interaction between the product
manager responsible for the approved idea, the production manager and one operator
regarding ingredients, machinery adjustments, and schedules for tests in the production
facility. This was an iterative process since adjustments in both ingredients and
machinery were needed. Usually the tests involved six steps; first, ingredients were
planned and tested in a program for a nutritive value. Second, a few compositions of
recipes were tested in the production facility. Third, the product went through a
preliminary evaluation by the operator and the production manager. Fourth, the result
from the preliminary evaluation constituted the foundation for adjustments in recipe
and/or production facility, which resulted in (fifth) new tests and (sixth) a new
preliminary evaluation. With experience, this iterative process tended to go fast.
Usually both the operator and the production manager knew how to adjust the recipe
or machines when they looked at the product while being processed in the production
facility.
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After test production 1, the product was evaluated internally and externally in
cooperation with their customers. Internal evaluation focused on the process flow in
the production facility. The product manager, market manager and business area
manager conducted the internal evaluation. The external evaluation provided, for
example, market input on the product, market concept, and how the product was
planned to be packaged. Possibly, the external evaluation resulted in modifications of
the initial product concept. Consequently, the originally approved product concept at
product meeting 1 could be modified with minor adjustments or inclusion of other
parts in the product concept, e.g. an added or changed flavor.
The next step was a second test production where final tests were made to assure that
the product had good quality and maintained quality in full-scale production. Even in
this stage, minor revisions in the product concept were needed to assure good quality.
When the full-scale production test and quality were assured, the business area
manager jointly discussed pricing strategies with the local manager for the intended
production facility.
Then the product manager presented the final product at the second product meeting.
At this meeting, the formal launch decision was made if the product was deemed
market-ready. Otherwise, the product was put on hold or sent back for further
development. If the product proceeded for launch, then, for example, packaging
design and marketing were discussed with external partners. The last step before
launch was market research, which usually was achieved through test sales and design
tests. However, these activities were conducted when the product manager perceived
it necessary to verify potential adjustments in the communication concept.
5.1.1 The FFE at Pasta Food Inc.
The FFE was constituted by the first three activities in Food Inc’s process model, as
shown in Figure 19. Various sources provided the ideas; the end-consumers and Food
Inc’s customers constantly made comments about products that were on the market.
Employees gained new knowledge through, for example, information searched,
exhibitions attended, and mishaps in the production facility. Suppliers constantly
visited the company to discuss ingredients and some of these ingredients were tested in
small-scale production for evaluation and idea generation. Thus, the sources used in
idea generation were multiple. Idea generation at Pasta Food Inc. was spontaneous and
random; only in unusual market circumstances were groups formed to consider
particular problems or opportunities that came to the attention of management.
Formally, much of the idea generation was considered as a part of the daily
responsibilities for product managers as it was their responsibility to retrieve market
information, about both existing products and future trends.
The product manager was also responsible for making a first screening, where the large
volume of ideas was condensed into a relatively small number of product concepts.
The product manager then evolved these ideas of product concepts into a first draft of
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a product specification by writing a rough description of the future product by using a
standardized form to describe features of the product concepts such as size, form, taste,
and ingredients. Even though marketing information was expressly required on the
form, only information about packaging and promotion was typically included. Thus,
the form served as an extended checklist through headlines. By addressing each of
these headlines, the product manager described the core features and parts of the
product concept and thus evolved the idea into a product specification.
The FFE ended at the conclusion of product meeting 1 during which a go/no-go
decision or a decision to hold was made on the product concept. This committee
consisted of shareholders and senior executives from various departments. The product
manager’s role for this final step in the FFE was to provide input to the committee
decision in the form of reports and documentation. Thus, the product manager’s role
as manager of the FFE process ended with input to product meeting 1
5.1.2 The FFE of projects investigated
The projects were selected based on the respondents’ view of successful and
unsuccessful FFEs. During the interviews, several criteria were described as
characteristics of FFE success and failure. Respondents suggested that an FFE may be
considered successful in terms of process, result or both. A FFE process during which
the participants experienced a smooth social process but large negative unintended
consequences could, nevertheless, be seen as a successful FFE process. A problematic
social process may still provide ‘clearness’ in the product concept at the go/no-go
decision, i.e. a successful result of the FFE. In addition, the respondents described the
characteristics of the final product in order to link success/failure in the FFE to the
final product.
Table 28 shows that projects described as success FFEs had a product concept which
indicated a good taste and quality, which was confirmed by the first prototype. As in
all cases, the product concept originated from a previous recipe with adjusted
ingredients or modified recipe, but only in the success FFEs did the respondents have
extensive previous experience applicable to the new product. This experience
included, for example, ingredients, mixtures, and production, which facilitated a
smooth FFE process and a clear view of the product concept.

112





 Exact timing
to market
trend

 Poor quality
 Too late to
market trend

Final Product











Beta
Extension of
previous
product
Known
process with
large
experience
Good initial
market
information
Accidental
discovery
due to
supplier
presentation
Extremely
fast process
Good taste
Good quality
Immediate
good
prototype

 Good taste
 In time with
plan

Alfa
 Natural flow
of improvements

FFE Result

Type of
characteristics
FFE Process

 High
reclaims
 Modest
quality
 Too late to
market trend

 Good sales
 Good quality
 Good timing
to market
trend
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 Good taste
 Good quality
 Unique
product

 Good taste
 Good quality
 Immediate
good
prototype

Success
Gamma
Delta
 Extension of  Used similar
previous
previous
product
experience
 Known
 Suitable for
process with
production
extensive
facilities
experience
 Smooth
 Smooth
process
process
 Paralleled
concepts
 Clear view
of concept

 Good sales
 Good quality

 Good taste
 Good quality
 Market based

Theta
 Originated
from market
information
 Reconstructi
on of
concept
features
 Delays in
process
 Concept
check with
sell partner
 Clear view
of core
concept

TABLE 28 Respondents’ view of characteristics in success FFEs at Pasta Food Inc.

 Initial
concept had
ok taste and
quality
 Reconstructi
on increased
concept
quality
 Postponed
market
launch
 Good sales

Epsilon
 Forced
decisions
 Late
reconstructio
n of concept
features
 Confused
and nonsequential
process
 Initial recipe
accepted and
changed late
in process

In failure FFEs (Table 29), the results of the product concept were poor quality with
partly unknown requirements of the product concept. The individuals’ view of the
products quality was based on the early prototype, which was often brought to the
first product meeting. In the failure FFEs, it was difficult to determine the formal end
of the FFE due to the constant revisions necessary in the initial product concept. As a
result, these constant revisions were caused by unintended consequences which led to
new actions and new unexpected consequences. An example of unintended
consequences which was problematic to address was that individuals involved in the
decision described potential changes to the product concept. Thus, only parts of the
core concept (size and form) of the product concept proceeded to development while
project members constantly had to adjust to unforeseen problems in, for example,
production, ingredients, and quality. Another example of unintended consequences is
the influence of power relations which could have had a negative influence on the
social process in failure FFEs. This implied a political go-decision based on wishful
thinking rather than rational analysis of a clearly articulated product concept.
TABLE 29 Respondents’ view of characteristics in failure FFEs at Pasta Food Inc.
Type of
characteristics
FFE Process









FFE Result






Final Product





Failure
Zeta
Eta
 Good idea but
Good idea but
difficult to realize
difficult to realize
in prototype
in prototype
 Quick decisions
Variation in
 Political pressure
direction
(Need to launce)
Many varying
 Lacking project
opinions about
manager conviction
product
 No experience of
Overruled by
new ingredients
senior
management
Power influencing
before rationality
A higher goal from
parent company
A feeling of
pressure
Extended in time
Bad quality on
 Bad quality on
prototype
prototype
 Bad taste
Political decision
(senior idea and
feelings for
product)
Fuzzy demands on
product
Poor quality
 Poor quality
Decreasing sales
 Low sales
High reclaims

Comparing Table 28 and 29 above, there are differences in how the respondents at
Pasta Food Inc. described success and failure FFEs. To illustrate indications of whether
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a success FFE process tends to result in a success FFE result and/or success of the final
product, a simplified numeric summary is presented in Table 30. Due to the complex
relations, I made an assessment based on the characteristics presented in Table 28 and
29 as well as the narratives provided by the respondents. In Table 30, the number 3
represents a success, which was determined by a good flow and positive characteristics
and expressions of satisfaction by the respondents regarding the FFE process, the FFE
result, and/or the final product. Similarly, the number 1 represents failure, which was
determined by negative characteristics and negative expressions provided by the
respondents. Negative reactions resulted from respondents experiencing unintended
consequences and encountering many problems. Projects assessed with the number 2
represent ambivalent expressions by the respondents, suggesting both a success and a
failure. In addition to my assessment, the respondents’ gradings of the FFE are
presented in Table 30. The scale used by the respondents was a seven-point Likert
scale indicating the respondents’ overall assessment of the FFE, ranging from (1)
clearly a failure, to (7) clearly a success. Thus, the respondents’ grading relate to their
assessment of the entire FFE, which involves both process and result. Nevertheless, the
respondents’ grading give an indication of whether my assessment corresponds with
the view of the respondents and, thus, the respondents’ grading of success/failure in
the FFE is useful as a proxy for process and result.
TABLE 30 Simplified illustration of respondents’ view of the FFEs result, process, and final
product at Pasta Food Inc.
Assessor
Researcher’s
assessment of
success/failure*

Type of
characteristics

Success
Gamma
Delta

Alfa

Beta

FFE process

3

3

3

FFE result

3

3

Final product

2

3

Failure
Zeta
Eta

Theta

Epsilon

3

2

2

1

1

3

3

3

2

1

1

3

2

3

3

1

1

6

5

2

3

Respondents’
grading, using a
6
6
6
6
FFE grading
7 point Likert
scale**.
*
1 = Failure, 2 = Neither success nor failure, 3 = Success
**
FFE grading is the average grading on a seven-point Likert scale.

Two projects in Table 30 are selected to provide in-depth descriptions regarding the
evolvement of a product concept and to further illustrate the social process. These
were selected based on being extremes i.e. a success/failure in all three categories. In
Table 30, the selected projects are shown in grey. Project Alfa was the first of a series
of successful products78 with a short and efficient social process to a fully evolved
product concept. Project Zeta is the failure FFE with a social process where the
concept evolvement incorporated extensive internal discussions, revisions,
controversies, and feelings. Therefore, these two projects are extremes and had the
most informative narratives from a social perspective in order to illustrate how
78

Beta and Gamma proceeded from Project Alfa.
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clearness in a product concept evolves and to illustrate differences between success and
failure FFEs.
5.1.3 The social process in a success project at Pasta Food Inc. – Project
Alfa
Project Alfa was the first in a series of three projects, all with a FFE described as a
success. However, in project Alfa, the FFE was described to be a success in terms of
both process and result, while the product failed on the market when launched. In
addition, project Alfa was informative due to the uniqueness of the product concept
which deviated largely to individuals’ initial frames of reference. Thus, the product
concept broke a well-established preconception within the industry at that time.
The background to this project was the recruitment of a new product manager/head
of product managers (Project manager C). One of the first activities conducted by
product manager C was to arrange a study trip to the USA and Canada. At that time,
the food industry in the USA and Canada had recently encountered a large shift in
end-consumers’ patterns of consumption, caused primarily by the widespread media
coverage of the Atkins diet and a newly emerging diet called GI. At Pasta Food Inc.,
they started to see articles in Swedish magazines about these diets and the change in
Swedish food preferences that resulted in the avoidance of certain food products and a
new preference for wholegrain products. Therefore, the purpose of the trip to the
U.S. was to visit several production and retail facilities to provide new information
and insights that could be beneficial to Pasta Food Inc’s product decisions. Thus, the
primary purpose of the study trip was to identify the strategies used by the companies
in the USA and Canada, i.e. how had this external trend, that was now spreading to
Sweden, affected these companies and how had successful companies adjusted their
products. Thus, the intention was not to visit the largest companies within the
industry, but rather differentiated companies that had adjusted to this trend.
The homogeneity of products on the Swedish market had fostered a guiding frame of
reference. Product manager C stated:
“…we have discussed this, how much wholegrain is it possible to use in a product.
Moreover, it is only possible to produce products with a maximum degree of 50
percent wholegrain. It does not work with more than this upper limit, it does not give
a high quality product. It is only possible if you like to produce other kinds of
products”.
Thus, the preconception within the industry indicated that the use of more than 50
percent of wholegrain resulted in totally different kinds of products, which was
considered to be less desirable. This view was generally accepted and therefore well
established in the social structures within the Swedish food industry. Thus, this view
was also acknowledged as a fact in product manager C’s frame of reference. However,
when visiting a production facility in the U.S., a product composed exclusively of
wholegrain evoked the following response from the product manager:
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“This is not possible …but I was there and could see with my own eyes that they
really produced this product with appealing quality.”
The product manager was in such disbelief that she asked for detailed product
specifications that would prove to her that only one-hundred percent wholegrain had
been used in the product with the surprisingly appealing quality. Product manager C
continued:
“And then I thought if they could produce this product and it is eatable, then we
should also be able to do it”.
Thus, this unintended consequence completely changed product manager C’s frame of
reference regarding possible proportions of wholegrain in their products.
Because of this change in her frame of reference, product manager C initiated a
discussion with one of Pasta Food Inc.’s suppliers. This interaction indicated that the
supplier recently had developed a finely ground wholegrain, similar to the one used in
the U.S. Product manager C ordered the finely ground wholegrain and contacted the
operator at production facility A to describe the idea of a product only consisting of
wholegrain and additional health claims that would fit to Pasta Food Inc.’s production
facility.
The operator stated that the objective was to test “if it was possible to produce a product”
with these requirements, i.e. reduce uncertainty. Then, the operator followed the
ordinary procedures, i.e. departed from an existing recipe and used experience to
adjust the mix of ingredients. How to compose the ingredients required experience
and a sense for proportions by the operator. To sense the right composition required
knowledge of the ingredients effect on the product in the production process as well
as knowledge of how the ingredients influenced the properties of the final product.
This experience was built up through years of trial and error, i.e. actions and
consequences in the production facility. When the operator composed the recipe for
Alfa, the mix of ingredients was first composed within a special program. Thus,
various compositions of ingredients were tested until the program predicted a nutritive
specification within the limitations expressed by product manager C for the initial
idea, i.e. whole-meal with additional health claims. To make it easier to predict how
the product would behave in the production facility, they tested the product in a size
similar to other products they produced. When the operator and product manager C
conducted an initial test in the production facility for this product, the product
immediately exceeded their expectations.
When the initial test was completed, product manager C presented the product at the
external product development group for review. Then, the group made the formal
go-decision (i.e. the end of FFE) and set a date for product launch. However, during
the step in Figure 19 entitled "Test production 2", products were observed that were
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too hard in one of the three production shifts. This deviation in softness over the three
production shifts suggested instability in production processes from unknown causes.
Thus, the operator was alerted regarding this problem.
The frame of reference of the operator was based on prior formulations where the
addition of water solved the softness problem and, thus, the operator chose the action
of adding water as the appropriate response to the unintended consequence of
hardness. However, this time was different. When they added more water, they
discovered that the product needed substantially more water, while the next batch
needed less. How much water they needed appeared to be almost random, the
operator stated:
“…and we could not understand why?”
The operator had never encountered this problem of randomly adding water before
and therefore they stopped all production and the operator immediately had a meeting
with the production facility manager, product manager C, and the shift leader. They
had in-depth discussions to solve this problem. Eventually they agreed to measure all
ingredients distributed by the system to the product, which resulted in discovering that
the production machinery produced a random variation in the amount of one
ingredient added to the formula which caused the variation in softness. Thus, the
presence of water, as believed, was not the problem. However, the randomized
amount of the ingredient raised a new question to be discussed between the operator,
production facility manager, product manager C, and the shift leader.
“What was the actual recipe they had made in the initial tests, which was approved
at the go-decision?”
Thus, suddenly the initial product concept was highly equivocal. To solve this
equivocality, they tested different compounds based on their ordinary criteria and
discussed until they could decide to use one of them. Therefore, in-depth interaction
and testing the consequences of different actions reduced their equivocality.
The final product was launched as planned and product Alfa immediately sold more
than expected and continued to sell at this level for several months. However, the
quality expected by the industry included a shelf-life of seven days, but customers
experience with the new product suggested only a five day shelf-life. This shortened
shelf-life ultimately resulted in more customer returns and such a permanent negative
reaction by the market that solving the problem did not result in market acceptance.
After one year, the product was withdrawn from the market. In that sense, the final
product was a success when introduced but a failure in the long term.
5.1.3.1 Summarizing indications of the social process in Project Alfa
The social process in project Alfa shows that the individuals’ frames of reference and
thought were aligned with the preconceptions in the social structures that were
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transmitted through interaction with individuals in the industry. When the wholegrain
product was shown, the product manager C experienced an unintended consequence
that exceeded her expectations and simultaneously resulted in dissonance. She was
thrilled about the outcome but could not understand how they managed to make this
outcome. The dissonance experienced by product manager C was addressed through
interaction and the action of reading the product specification. This convinced
product manager C that it was possible to produce this kind of products on
wholegrain and this changed product manager C’s frame of reference. Further, within
the social process the product manager interacted with many individuals during the
trip to the U.S. while having frequent interaction with few individuals at Pasta Food
Inc, which may indicate that individuals alternate between interaction with few and
many individuals.
5.1.3.2 Summarizing indications of the mechanisms in Project Alfa
The narratives regarding project Alfa indicate that the individuals were able to
differentiate between uncertainty, equivocality, and dissonance even if the respondents
used different words to describe the phenomena. The first unintended consequence
caused dissonance due to the departure from product manager C’s frame of reference
in a positive way. In that situation, the project manager eliminated the dissonance
through actions and interactions directed toward verification of facts. In the second
situation, the operator experienced dissonance due to the unintended consequence
caused by random results in the mix of ingredients for different batches of a recipe. In
this situation, the individuals interacted (opening sensemaking) and agreed to take
action through trial-and-error tests (socio-technical sensemaking) in order to identify
the reason for the random variation in ingredients. Importantly, the response in action
through trial-and-error tests was also used by the individuals to reduce equivocality in
order to identify a mix of ingredients with a good taste and the right softness which
the individuals agreed upon through in-depth interaction. In addition, the second
situation indicates that the individuals first eliminated dissonance and then reduced
equivocality.
5.1.3.3 Summarizing indications of the aspects in Project Alfa
The narratives indicate that in project Alfa, the unintended consequences were
experienced regarding ‘technical solutions’. Both the situation in the U.S. and the
dissonant and equivocal situation in the end concerned ‘technical solutions’ that they
were able to solve. The properties of the product concept facilitated clearness
regarding ‘customers’ and within project Alfa they were well aware that no
‘competitors’ in Sweden offered a similar product. They also knew the time and
individuals available for project Alfa. However, the narratives do not provide
indications of how these aspects (customers, competitors, and resources) were
addressed.
5.1.3.4 Summarizing indications of technology in Project Alfa
One informative situation regarding technology occurred when the operator departed
from an existing recipe and used experience to adjust the mix of ingredients. In this
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situation, the operator used her extensive experience from similar products in order to
analyze how the new recipe should be composed. A second situation causing
dissonance occurred when the individuals experienced the variation in the hardness of
the product and tried to analyze the causes of this unintended consequence. Thus, it is
indicated that individuals at Pasta Food Inc., a routine company, start by attempting to
reduce equivocality and eliminate dissonance by dealing with cause and effect
relationships.
5.1.3.5 Summarizing indications of the FFE in relation to success and/or failure in
Project Alfa
Project Alfa was considered to be a successful FFE in terms of both process and result
and accordingly a go-decision was made. However, despite the successful product
concept, this product was considered a failure in the long run due to the short shelflife which resulted in a loss of customers. Consequently, a successful FFE may not be
sufficient to create a successful product on the market but all four aspects should be
addressed in the FFE since it otherwise may jeopardize success of the final product.
5.1.4 The social process in a failure project at Pasta Food Inc. – Project
Zeta
Project Zeta was an idea that originated from one of the former owners of the
company but, no one could really recall the detailed circumstances of its origin.
However, when the idea originated, the sales partner had extensive influence in the
development process and was experiencing an oversupply of delivery truck space, a
problem known well by the owners, due to the loss of an important customer.
Additionally, Pasta Food Inc. wanted to expand their volume. In these discussions, the
sales partner had expressed a desire to address a specific new segment. On the Swedish
market there was one particular product accounting for most of the sales within this
segment. Uncertainties regarding these facts were usually reduced by looking into the
monthly market analysis provided, which offered facts about development in different
industries. As the former owner knew about these facts, the genesis of the idea was to
develop product Zeta in line with the core ingredients generally used by competitors
in this type of product.
At Pasta Food Inc’s production facility, they had a long tradition of using these core
ingredients, but for another type of product. In addition to the core ingredients, this
type of product traditionally included ingredients causing allergic reactions, thus, using
these ingredients would require extensive cleaning of the production facility before
other products could be processed. To solve this problem, other producers had used a
separate facility to confine this allergen. Pasta Food Inc. was thus faced with three
alternatives, (1) use a separate facility, (2) clean the facilities after each production run
of the product, or (3) eliminate the allergen in the proposed product. Eliminating the
allergen ingredients resulted in low costs due to the increased volume of possible
customers within the segment, and made it possible to produce at Pasta Food Inc’s
present production facilities. Consequently, the idea incorporated market knowledge,
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the information of the distribution needed, and knowledge about their production
facilities.
When the owner had made the connection between the new segment, the production
opportunity and the lack of allergen ingredients (i.e. the thought about the idea), the
owner personally visited production facility A and described the idea for the operator
responsible for recipes and initial tests. Together they developed a first test with a
recipe, which would fulfill the idea of a product that was healthy, without allergens,
and with a large throughput of kilos in the process. As usual, the operator departed
from a traditional recipe in the first trial. However, the operator used her experience
in modifying the proportions of ingredients and adjusting for the excluded allergen
ingredients. In addition, product manager A had conveyed a comparison of
ingredients in competitive products within this segment. Based on the analysis of
competitive products, product manager A suggested reducing the amount of
unhealthy ingredients in the recipe during the initial tests. The product was not
processed in the entire production process79. Rather, they tested the product and
tasted it directly before chilling and packaging. This started to build a myth of the
fabulous product in production facility A. As product manager B stated:
“…they had made this product in production facility A and evidently reached an
excellent product concept. …then they provided their thoughts regarding the product,
[i.e.]… the actual appearance of the product and regarding the properties of the
product. It was intended to be more wholesome compared to our competitors…and
they had managed to develop these properties in production facility A”.
The myth was supported by the new owners since they emphasized the importance of
the shape, its wholesomeness, and being a product without allergens. Nevertheless, at
production facility A, they did not have capacity to produce such a product and
therefore management decided to continue with tests and development at production
facility B. Thus, the idea, one or two test results, and a special tool were turned over
to the production manager and operator at production facility B.
In production facility B, they started to perform tests with the recipe provided and the
use of a special tool. From the beginning, they had trouble with the special tool,
which was a cylinder that both cut out and pressed a special pattern in the product. If
the product during processing followed the cylinder, they had to adjust either the
amount of ingredients or the special tool. Initially they had severe problems with
finding a solution because variables were constantly changing. This resulted in several
new versions of the special tool and adjustments to both the recipe and the amount of
coating sprinkled over the product. The production manager stated:
“This is something you know from before. We may have this problem on a
traditional recipe as well. …This is in the soul of those who work with it”.
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The steps in the process are (1) the mix of ingredients, (2) the preparation of the food, (3) cooling, (4)
packaging, and (5) transportation to storage.
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Thus, previous experience was important for making these decisions of action.
However, this was not the only problem. The excluded allergens had the positive
effect of protecting the product from drying and giving a more appealing appearance.
Therefore, product manager A decided to search for substitutes for these allergenic
products.
During these problems with the recipe and the special tool, tests of the product were
sent to product manager A for a presentation at product meeting 1. Product manager
A provided these tests to involved individuals and presented his opinion that the
current product concept did not have sufficient quality. In addition, a senior advisor to
the company supported product manager A in his view of poor quality. As the
product manager stated regarding the poor quality;
“This is not an easy task; we concluded rather fast that this would be very, very
tough, because you will absolutely not receive the same properties of taste when you
reduce the coating. You do not receive the same durability, it dries faster, you get
another consistency, and it worsens the taste. It will receive a new aftertaste and
another appearance by the coating and gives it another color. In addition, we had a
difficult problem because we excluded all allergen ingredients, which all competitors
used or at least most of them due to their product enhancing ability. Since we could
not use these, we started to look at other complementing products, which did not
contain these allergens but still could improve the product’s appearance and taste. At
this time, we started digging into something, which actually did not exist in largescale production today, because no one else uses these since they use the allergens in
their products. …One thing led to another… we had to make contact with the
suppliers and tried to order supplementary ingredients and try new ingredients, which
we had never used and basically no one else had used these ingredients in a large-scale
process.”
Thus, the product manager, the production manager, and the operator were facing
actions in which they had no previous experiences upon which to rely. Therefore,
they started to acquire experience through a very large number of tests. Primarily they
encountered unintended consequences, which, depending on each specific situation,
implied uncertainty, equivocality, and/or dissonance. However, at each unintended
consequence, new tests were performed after discussions between the product
manager, production manager, and operator (i.e. in-depth interaction with few
individuals). Thus, since this product deviated from past experience, actions through
trial-and-error tests were used to build experience and address all three forms of
fuzziness. The production manager stated:
“All this resulted in nothing functioning and we constantly searched for a raw
material that worked and to get a functioning product in all features; appearance,
taste, consistency, after taste, and durability. I can assure you, this was very difficult
to solve”.
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Nevertheless, the view of product manager A was disregarded and the project
continued since,
”…the owners said that we had to continue with the development of this product.
That was the directive we received”.
At this meeting, the former owner, one of the present owners, and one representative
from the sales partner promoted for continuation. Product manager A stated:
“They were more satisfied with the product than we were…”.
Thus, the social structures of power were used by the significant others, i.e. the
owners. Therefore, the production manager and operator continued to do extensive
tests of all possible ingredients and adjustments in the production facility. During this
time, the tests were presented to different panels. At one of these meetings, which was
a board meeting at the sales partner, the board members tested one version of this
product. Product manager C remembered the comment from the sales partner as
follows:
“Oh, but this is good, this product tastes good. This is how it looks like….and then
I answered something like; yes, it tastes quite good but we still do not know what it
looks like after five days in the store or what it looks like this afternoon, and we are
not completely satisfied with the product’s appearance as it is now. Moreover, several
of the board members said that it tasted good but they also criticized the product while
the representative from the sales partner continued to say it was a good product. It was
obvious that opinions differed and one out of ten people in the same room believed in
the product whereas the others thought it was still an embryo.”
It was difficult for the product manager to take action since the individuals at the
board meeting expressed different views and sometimes gave conflicting suggestions,
which resulted in equivocality for the product manager. The product was considered
to be raw and unprocessed in a negative way, have a dull appearance, bad color,
someone thought it should be sweeter, tastier, and yet another felt that the product
needed added or changed flavoring. The product fell apart a little too easy and it
needed to have longer durability. Thus, the product manager received a lot of
spontaneous interaction from the other board members (i.e. superficial interaction
with many individuals). In addition, he also felt under pressure,
“it was also this feeling of urgency hanging in the air”.
Thus, product manager A experienced mixed feelings from the input provided at the
board meeting. In accordance with the social structures, the product manager
presented the product to the board. All participants, except the representative from the
sales partner, confirmed (intended consequence) his view of insufficient quality.
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However, the meeting provided the unintended consequence of disparate feedback
from the board members, which was addressed through frequent interaction with the
production manager and the operator (i.e. in-depth interaction with few individuals)
as well as actions in terms of new tests.
In production facility B, new tests took place. They carried out additional tests to
address durability, length of cooking, height of the product, coating, tastes, and
adjustments in the production facility. In addition, they constantly received
unintended consequences within each of these areas when additional tests were made.
Product manager B stated:
“…there were so many individuals involved and decisions made, and there was
pressure from the sales partner who wanted it on the market… Moreover, from the
production facility perspective, they had tested everything. Everything, everything,
everything that was possible to solve the quality problems, but it was simply
impossible. …as if we were supposed to develop something that was impossible. We
tested everything”.
This indicates that within the Zeta process, individuals continuously acted in a way
that resulted in unintended consequences, leading them to try alternative actions.
Consequently, individuals’ experience of uncertainty changed into equivocality. The
production manager stated:
“…And tests were sent to a wide range of individuals, and one thought it was good
and the next thought the product did not contribute with anything..., ...there have
simply been too many individuals involved. Tests have been sent all over the place;
one individual considered it like this, and someone else thought that, and then, who
has actually given the right view? That is why we have been in two minds as whether
to do this or that”.
This indicates that the respondents could identify a cognitive state of equivocality,
even if they used different terms to describe the phenomenon. To address and reduce
the equivocality experienced, the production manager and the operator continued
with trial-and-error tests. The constant result of unintended consequences continued
until they had tried everything that they could think of based on their frame of
reference. At that point, the equivocality that individuals experienced changed into
dissonance.
“This resulted in a feeling of dejection since one thing constantly led to another in the
production facility. …it was a constant ‘catch 22’”.
The final product was launched on the market to two large customers and through a
local test sale. The two large customers reacted negatively regarding the product
quality, which resulted in a decision to withdrawn the product from the market until
further tests improved the product’s quality. The local test sale also indicated problems
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with the quality because there was an increase in returns. After approximately 6oo
tests, which is approximately 580 tests more than normal, Pasta Food Inc. decided to
terminate the development of Zeta.
5.1.4.1 Summarizing indications of the social process in Project Zeta
Project Zeta resulted from the founder’s frame of reference, in which he linked
different areas (i.e. linked market, production and distribution) within his frame of
reference and came up with the product idea of the new product. Then the founder
interacted with significant others to describe his idea. During this process the
participants repeatedly experienced equivocality and dissonance due to negative
unintended consequences, i.e. the outcome fell short of expectations. Product
manager A was influenced when interacting with the founder who drew upon social
structures through power. Thus, the actions were guided by previous experiences
from other products assimilated in their frames of reference and they continued to take
action through trial-and-error tests in order to reduce equivocality and eliminate
dissonance.
In Project Zeta, product manager A had frequent interaction with a few individuals to
solve specific issues related to ‘technical solutions’. However, when product manager
A interacted regarding ‘customer’ and/or ‘competitors’, the interaction was with many
individuals and less frequent. In addition, the narratives indicate that when interaction
involved social structures through power to influence a significant other, the flow in
the social process was disturbed and the individuals (i.e. the product manager, the
production manager, and/or the operator) continued even if they did not believe in
the proposed action.
5.1.4.2 Summarizing indications of the mechanisms in Project Zeta
The narratives indicate that individuals were able to separately identify the states of
uncertainty, equivocality and dissonance, even if they used other words or phrases for
the same phenomenon. In addition, when the outcome fell short of expectations, the
individual experienced unintended consequences which caused uncertainty,
equivocality, and/or dissonance. The individuals used the action of trial-and-error tests
to address unexpected consequences when they experienced uncertainty, equivocality,
or dissonance. Thus, the responses in action by the individuals were identical even
though their interaction processes differed when they were experiencing uncertainty,
equivocality, and dissonance. The individuals started with uncertainty, which
transformed into equivocality, which transformed into dissonance that they were not
able to eliminate. The reduction of alternatives (equivocality) and the reduction of
dissonance due to unintended consequences regarding ‘technical solutions’, was
addressed through daily interaction with a few individuals (opening sensemaking)
involved in production facility B. One reason may be that the product used unique
ingredients with which the individuals did not have previous experience; additionally,
the product concept was new compared to present products produced at Pasta Food
Inc.
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5.1.4.3 Summarizing indications of the aspects in Project Zeta
Within Project Zeta, the individuals encountered all aspects in the FFE. However, it
can be questioned whether they really considered the aspect of ‘resources’ with respect
to the extensive trial-and-error tests needed to build experience and still they were
unable to eliminate dissonance. The project manager addressed issues related to
‘customers’ and ‘competitors’ by interacting less frequently with many individuals.
The input regarding ‘customers’ and ‘competitors’ caused equivocality that was
reduced with respect to possible ‘technical solutions’ within the production facility.
Ultimately, the individuals were unable to eliminate dissonance regarding ‘technical
solutions’ which insured a failure FFE.
5.1.4.4 Summarizing indications of technology in Project Zeta
Regarding technology, Project Zeta indicates that individuals used trial-and-error to
address all three mechanisms. The individuals tried to use experience from other
products which they superimposed on the new product, thus they tried to apply
known causality to an area they did not know. This indicates that individuals with a
daily process characterized by a routine technology may apply the same technology
into their FFE by analyzing unintended consequences.
5.1.4.5 Summarizing indications of the FFE in relation to success and/or failure in Project
Zeta
Project Zeta was considered to be a failure in terms of both process and result in the
FFE. The individuals never succeeded in eliminating dissonance caused by the
unintended consequences, which repeatedly fell short of the individuals’ expectations.
After a large number of tests through trial-and-error, the project was terminated.
Consequently, failing to eliminate dissonance in the FFE may cause a no-go decision
or insurmountable problems in later phases.
5.2 THE PRODUCT INNOVATION PROCESSES AT NOURISHING INC
The daily operations at Nourishing Inc. aimed to evolve innovative ideas into
prospering companies. Thus, they encountered a large variety of ideas to evolve from
an array of different areas. If an individual presented an idea to the manager of
Nourishing Inc., this individual could be included in the development program. An
evolved idea could possibly result in the start of a company and when the newly
formed company had a product, internal processes, and customers, the company was
set to leave the program at Nourishing Inc. Consequently, for Nourishing Inc. a project
involved everything from the initial idea presented until an independent company left
the program.
Nourishing Inc. was involved in projects ranging from high-tech IT-companies to
developers of electronic devices. Consequently, the product innovation process at
Nourishing Inc. needed to address a large variety of projects. Nourishing Inc. had
formally described their process in activities and modules, but the process description
was not structured as an ordinary product innovation process with stages and gates.
The respondents described the process as consisting of three pillars (i.e. the top three
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boxes of technology, market and business aspects in Figure 20), which were equally
important when starting and developing a new company, i.e. a project for Nourishing
Inc. Each pillar consists of several modules. The process description resembled the
format of a checklist in which the project manager(s) (i.e. the owner(s) of the
company) first could address module 1 and 4 before module 2 and 3 were addressed.
In the process description, each of these eighteen modules had examples of activities
which each project needed to address. For example, ‘confirm critical assumptions’ was
an activity within module 1. In fact, the counselors from Nourishing Inc., assisted and
guided the company through all of the modules, but expected each project to conduct
the modules in a unique order, even though the modules were numbered sequentially.
The checklist worked as a structuring tool, both for the counselors and project
manager(s) within each project. The goal for the counselors at Nourishing Inc. was to
make sure that all three pillars (technology, market, and company) were evolving
somewhat simultaneously. In addition to the consultative role in each project, the
counselors often had one seat in the board of directors in each project they were
responsible for. Each project at Nourishing Inc. was provided with an IT-platform, in
which each project organized all documentation, for example, budgets and business
plan.
Nourishing Inc. offered two different programs; the first program implied a premembership at Nourishing Inc. and involved the first three modules of the process
(Figure 20). At this conceptual phase, the companies were offered premises with
phone and internet access, free of charge for six months. The second program was a
full membership at Nourishing Inc. and this was only offered if the first three modules
indicate a “green light”, i.e. business potential. Module 1 involved technical analyses
of core features of the product intended to be sold, which was conducted through
descriptions and verifications of core assumptions regarding the technology. The
project manager(s)80 was/were also instructed to identify critical obstacles and evaluate
applicability of the technology. In module 2, advantages and usefulness for customers
were evaluated and compared to potential competitors. In module 3, the estimated
incomes, team members, capital needs and business model were evaluated to assess the
business potential.
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A project manager is the owner, founder, and usually CEO of the future business.

127

Business idea attributes

The FFE

Technology aspects

Market aspects

Company aspects

Module 1
Technical analysis

Module 2
Market needs

Module 3
Business valuation

Concept phase

Module 4
Technical pre-study

Module 5
Market research

Module 6
Financial pre-study

Development
phase

Module 7
Technical prototype

Module 8
Market plan

Module 9
Strategic business plan

Module 10
Production prototype

Module 11
Market test

Module 12
Business start-up

Module 13
Production

Module 14
Sale & distribution

Module 15
Business growth

Module 16
Production support

Module 17
Market diversification

Module 18
Business maturity

FIGURE 20

Commercialization phase

The innovation process at Nourishing Inc.

Since Nourishing Inc. cooperated with a partner organization at Luleå University of
Technology, some projects (business ideas) had already progressed through the first
three modules before the initial contact was made with the Head counselor/CEO of
Nourishing Inc. If the project indicated potential for a prospering business, then it was
incorporated into the second program, the actual incubator program starting at
Module 4. When entering the incubator program, the company started to pay a
monthly fee for the premises and facilities provided by Nourishing Inc. In Module 4
(i.e. the first module in the incubator program), the project manager made a technical
pre-study, which included test of functions, production needs, design, and
development of the technical specification. Module 5 related to market research;
where target market, market size, customers, trends and competitors were identified.
Module 6 starts the preparation of the actual formation of a company by addressing
how to finance the start-up. These first six modules are considered to provide a
description of the FFE at Nourishing Inc. However, since each company within
Nourishing Inc. conducted the modules in their own unique order, modules
considered to be outside the FFE (for example, module 7, 8 or 9) were often
completed before the company completed their last module in the FFE. Thus, the box
describing the FFE is not as fixed as indicated in Figure 20. Modules 7 to 9 were
related to development of a prototype, market-, and business plan. In this sense, these
modules were related to actions instead of planning, investigating and evaluating as in
modules 1 to 6. Modules 10 to 12 were related to launch on the market. From a
technical perspective, the product was prepared for production (Module 10) and
small-scaled test sales to evaluate the product (Module 11). The launch also required
that the product managers established the foundation of sales networks, executed
customer contracts and secured financing for growth. In the last phase, the
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commercialization phase, the actions within the modules were related to growth
(modules 13, 14, & 15) and maturity (modules 16, 17, & 18) of the technology,
market, and company.
5.2.1 The FFE at Nourishing Inc.
At Nourishing Inc., it was difficult to determine at which module the FFE ended. The
counselors considered the first six modules, shown in Figure 20, to correspond with
the FFE at Nourishing Inc. However, the decision point was more flexible and a
matter of judgment since each company had a unique way through the process. For
some companies the go/no-go decision was made after conducting module 1 to 3
while other projects had conducted all six modules or the first four modules in a nonsequential order. The cooperation with the partner organization at the university
made it even more difficult to determine an exact point for a go/no-go decision. This
partner organization had the main responsibility for the concept phase, i.e. modules 1
to 3. Therefore, the partner organization had the explicit aim to capture ideas, make a
first market assessment and to assess the potential for a future company. However, in
some cases, the project manager(s) contacted Nourishing Inc. directly in order to be
accepted to a pre-membership at Nourishing Inc. Thus, if the FFE was determined to
consist of the concept phase, many projects would not have had a FFE at Nourishing
Inc. In addition, all the first six modules related to pre-studies regarding technology,
market, and company features. Consequently, it was difficult to determine the FFE by
the actual decision point since pre-study activities were made both before and after the
actual decision for inclusion in the incubator and each company performed the
modules in their own unique order. Therefore, the FFE is a fuzzy concept for
Nourishing Inc., judged to contain most of the first six modules.
Since a project at Nourishing Inc. involved the formation of a company, it was
important to establish the roles of the counselors. Usually the FFE started with an
unconditional meeting. This meeting involved the Head counselor/CEO of
Nourishing Inc. and the project manager(s), i.e. the originator(s) of the business idea.
Initially, the counselor judged the experiences of the founder’s team. Often one or
two individuals had solved a technical problem, thus had large technical experience
and/or expertise, and only focused on technical development. Therefore, the
counselor judged the mix of competence within all three pillars (technology, market,
and company). This often resulted in the recommendation to complement the
founder’s team (i.e. several project managers) with market and business competence
due to the technical background of a typical project manager at Nourishing Inc.
The project manager(s) was/were the driving force within each project and the
counselors only assisted with contacts, expertise, IT-platform, and premises, which
implied that the skill set of the project manager(s) was crucial in each project. The
unique journey made by each company within the process model (Figure 20) and the
fact that every project was unique demanded a wide range of expertise among the
counselors. However, throughout the process (including the FFE) the counselors tried
to ensure that each project had good descriptions and verified facts about technology,
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market, and the formation of a company. The counselors ensured that the project
manager followed the routines for documentation in order to receive good
descriptions and verified facts. Each project was provided with an infrastructure (ITplatform) in which documentation was collected and made accessible for project
members, counselors, and board members. In addition, the system used in the FFE
(and throughout the process) assisted in providing a structure for documentation,
which facilitated for potential financiers who searched information before making an
investment decision, i.e. the infrastructure reduced the uncertainty of potential
financiers.
5.2.2 The FFE of projects investigated
Tables 31 and 32 show the characteristics for success and failure FFEs discussed by the
respondents during the interviews at Nourishing Inc. At Nourishing Inc., successful
FFEs were characterized by an excellent product concept in terms of a ‘technical
solution’, which was easy to use and verified as having a market demand. Thus,
verification concerned certainty regarding potential ‘customers’ and that the product
concept was different from potential ‘competitors’. In successful FFEs, the process
tended to be directed to the experience and competence of the project manager(s) as
well as and being open to suggestions and opinions. Thus, the project managers
possessed a wide range of expertise within both technology and market issues, and still
were open to suggestions and opinions from counselors, customers, and technical
advisors. The verification of technology and market assisted in making good decisions,
which saved time in the process. However, the typical project manager had extensive
technical competence and was therefore capable of solving most issues regarding
‘technical solutions’. However, constant interaction81 with individuals in the market
helped the project manager(s) to reduce uncertainty and equivocality, and eliminate
dissonance regarding the direction of the development of the product concept, i.e.
what should be developed instead of how to develop it. Financing was another
criterion of success FFEs, since the projects often required external funding until they
could generate cash flow through their own products. However, even if all of the
success projects solved this issue of ‘resources’, it was described as the dream scenario
when a project had a technical solution, market, and resources at the end of the FFE.

81

Indicated in Table 24 by contact, focus, and dialog in the respondents’ characteristics for a success process in
FFEs.
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TABLE 31
Type of
characteristics
FFE process








Respondents’ view of characteristics in success FFEs at Nourishing Inc.
Psi
Excellent team
Fast process
Good decisions
Considered and
adjusted advices
Coachable team
members
Technical
competence
Excellent product
concept
Verified solution and
market need.

Success
Sampi
Digamma
 Difficult market due  Extensive
development time
to governmental
 Customer dialog
policy implications
 Synced with market
 Customer-focused
 Technical
trends
competence
 Technical
competence
 Well developed
technology
 User-friendly design
 Simple to use

 Exceeded
unreasonable
customer demands

 Not finished. Prelaunch prototype
received worldwide
attention.

 Product is
competing on an
international market.

 Cheaper then
competitors
 Alternative
technology
compared to present
solutions in market
 Possible to integrate
with internet

Stigma
 Industry and
business experience
 Initial financing

Heta
 Industry and
business experience
 Considered and
adjusted advice

FFE Result

 Excellent product
concept
 Verified solution

 Excellent product
concept
 Verified solution and
market need

Omega
 Complete founder
team with technical
and market
competence.
 Good market
contact and open to
market information.
 Changes in market
focus for product
concept.
 Changed focus for
the technical
solution due to
market information.
 Excellent product
concept
 Well-defined
product concept

Final Product

 Not finished.
Pre-launch
prototype received
worldwide attention.

 Not finished.
Pre-launch
prototype had
satisfied customers.

 Products were sold
before final version
for launch was
developed.

FFE result




Final product

FFE process

Koppa
 Fast process
 Extreme market and
customer focus
 Weak technical
competence
 Extreme founder
commitment
 Weak construction
of product concept
 Market-oriented
solution
 User-friendly design
 Not finished.
Pre-launch
prototype had
satisfied customers.

Bth
 Extensive technical
expertise
 Extensive technical
competence
 Extensive market
contacts and
lobbying

 Well-developed
product concept
 Difficult market
 Highly dependent
on expensive infra
structure
 Verified solution and
market need
 Searching for a first
customer.

Even if the respondents described the acquisition of capital suitable to finance the
company as being part of the dream scenario, the major issue in failure FFEs was
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financing (Table 32). In failure FFEs, the respondents said that the lack of financing
usually resulted in a poorly developed prototype and poorly verified market needs.
One plausible reason is that financial resources are required for the project manager(s)
in order to verify the market need and evolve the product concept; otherwise the
project manager spends time searching for resources. In addition to the search for
resources, the project manager(s) (owners) in failure FFE processes were unfocused
and/or had primarily competence within either technology or market/business issues,
when competence in both areas was needed. Usually, the project manager(s) lacked
business experience but had extensive technical competence, which could be one
plausible reason for difficulties in addressing the need for financial resources.
Consequently, access to a wide range of experience in the project manager(s) seems to
be one factor differentiating success and failure FFE processes, especially regarding
financial resources. It is also indicated that following the procedures is optional and
neglecting to follow them is likely to cause failure.
TABLE 32

Respondents’ view of characteristics in failure FFEs at Nourishing Inc.
Type of
characteristics
FFE process








FFE result





Final product



Failure
Dleth
H
Incomplete
 Lacking sufficient
competence in
will and/or
founder team
competence
Divided
 Lacking sufficient
commitment from
commitment
founder
 Founders had
Limited time for
scattered focus
technical
 Lengthy process
development
 Proactive action
No engagement
from idea
generator
Defective
documentation
Deviated from
Nourishing Inc’s
routines
Lacking sufficient  Lacking sufficient
financing
financing
Poorly developed  Poorly developed
functioning
functioning
prototype
prototype
Poorly verified
 Poorly verified
market need.
market need.
Not finished.
 Not finished.

Table 31 and 32 present the characteristics provided by individual respondents. Due to
the complexity in the data, I made an overall assessment based on the characteristics
and the general view described by the respondents. This assessment is shown in Table
33 by a simplified numeric summary, which illustrate indications of relations between
a success/failure FFE process, FFE result and/or success of the final product. The
additional information provided by the narratives suggests that my interpretations may
132

be different from the characteristics presented in Table 31 and 32. In Table 33, the
number 3 represents a success, which was determined by a good flow and positive
characteristics and expressions of satisfaction by the respondents regarding the FFE
process, the FFE result, and/or the final product. Similarly, the number 1 represents
failure, which was determined by negative characteristics and negative expressions
provided by the respondents. Negative reactions often resulted from respondents
experiencing many unintended consequences. Projects assessed with the number 2
represented ambivalent expressions by the respondents, where the respondents
described indications related to both success and failure. In addition to my assessment,
Table 33 shows the respondents’ gradings, which represent the respondents’ assessment
of the entire FFE, i.e. both process and result. The respondents used a seven-point
Likert scale, ranging from (1) clearly a failure to (7) clearly a success. Comparing the
respondents’ assessment with my assessment in Table 33 gives an indication of whether
they correspond, and thus, if the respondents’ gradings are useful as a proxy for process
and result in the FFE.
TABLE 33
Assessor
Researcher’s
assessment of
success/failure*

Simplified illustration of respondents’ view of the FFEs result, process, and final
product at Nourishing Inc.
Type of
characteristics

Success
Failure
Psi Sampi Digamma Koppa Stigma Heta Omega Bth Dleth H

FFE process

3

2

3

3

2

2

3

2

2

1

FFE result

3

3

3

3

2

3

3

3

1

1

Final product

3

3

3

3

2

2

3

2

1

1

5

6

5

3

2

Respondents’
7
5
6
6
4
gradings using
FFE grading
a 7 point Likert
scale.**
*
1 = Failure, 2 = Neither success or failure, 3 = Success
**
FFE Grading is the average grading on a seven-point Likert scale.

The projects shown in gray in Table 33 are selected for further illustration of the social
process in the FFE. Project Psi and Project H represent a success and a failure FFE,
respectively. The narratives regarding project Psi provide insight into the positive
effect of unintended consequences from interaction with significant others. The
narratives regarding Project H provide insight into a social process in which the
frame of reference misdirects the participants’ attention to actions and interactions of
less relevance for the product concept. Consequently, the respondents provided
narratives regarding these two projects which increased the understanding of relations
within the conceptual model regarding the social process in FFEs.
5.2.3 The social process in a success project at Nourishing Inc. – Project Psi
Project Psi started with a discussion at the coffee machine between the head counselor
(C) and an individual related to the partner organization (P):

133

P:

Can a company be a member of Nourishing Inc. if they have a good idea but it
may not be possible to make money out of it.

C: Then it is not a business idea.
P:

But they have an idea that they cannot see how to make money from, but the idea
is so interesting that they should do something about it.

C: Well, tell me about the idea.
The partner continued to describe the idea. In brief, two individuals had an idea of a
database, which stored user patterns when using and controlling their computer. It
could be any form of pattern, for example, how fast the user moved a finger between
the buttons A and S or how the user closed the programs. If someone else used the
computer, his or her pattern deviated, compared to the owner, which caused the
program to lock the computer. The counselor stated his reaction;
“When he told me this, he gave me a thrill“
C: And you tell me that they cannot make money on this?
P:

Yes, how is it possible to make money on this?

C: But of course, I go crazy when I hear the potential of this product.
In the short moment at the coffee machine, the counselor and individual from the
partner organization were interacting and it was obvious that the counselor made
another connection in his frame of reference than the partner individual. In a second,
the counselor saw the possibility to make money from the idea, but the partner was
not able to make this connection. A large difference between these two individuals
was their experience. The counselor had significant experience from a wide range of
markets and technical development while the partner individual was inexperienced.
Thus, the experience of the counselor was assimilated in his frame of reference,
making it possible to see the business potential.
After this initial meeting at the coffee machine, nothing happened for a while until an
individual from another partner company contacted the counselor and scheduled a
meeting together with the project managers (founders) of project Psi. During this
meeting, the counselor wanted the project managers to describe what they had done.
The project managers described how they managed to receive a small database
containing a description of a user’s behaviors, which assisted in developing a
preliminary prototype. The preliminary prototype showed that it was possible to
control the computer based on specific user behaviors. By now, the counselor was
convinced that the technology could be developed into a product. Now they only had
to verify the market potential visualized by the counselor in the first place.
To verify the market, the counselor contacted an old friend working as head of
security at a large international company. This individual arranged a meeting with the
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head of IT-security, the development manager, and individuals responsible for the
security product sold by the international company. The project managers and the
counselor went there and held a short presentation. When the presentation was
finished, there was complete silence in the meeting room. Then the head of ITsecurity (HIT) said:
HIT: Well, you could say that, we could not even dream that it was possible to think
in this direction. While you were presenting, all the possibilities with this
solution rushed through my head, its potential is enormous.
Thus, this meeting included several significant others, which confirmed the market
potential of the product, but still resulted in an unintended consequence, i.e. that the
project managers and the counselor saw an even greater market potential in the
product than expected. However, the counselor was not completely convinced that
the market potential had been verified. Therefore, the project managers and the
counselor scheduled a meeting with individuals responsible for security at the Swedish
Armed Forces (SAF). When the project managers and the counselor scheduled this
meeting, they thought the product concept could assist companies demanding high
security. When they had made their presentation at SAF, they received another
unintended consequence. The responsible individual described how they had solved
their problem by hardware, which made it impossible for individuals to enter certain
areas without access. Then the individual at SAF stated:
SAF: …however, my judgment is that you have an even larger market. This is
something for everyone who manages other people’s private information such as
bank accounts, medical records, dental records, social security data, insurance
policies, etc.
Thus, the significant other (SAF) verified and even described a market potential which
exceeded the project managers’ and the counselor’s expectations. The interaction with
the significant others convinced the project managers and the counselor of the market
potential, but it also changed their frame of reference to include the suggested areas for
private information. Instead of a product concept for security companies, they had a
security product concept for individuals dealing with other people’s private
information. The counselor stated:
“I mean, this covers most of our society”.
After the market potential was verified, the project managers conducted 2.5 years of
technical development, i.e. coded the present version of the program, and now the
program locked the computer after 5 to 7 buttons were pressed by an unauthorized
user. Nevertheless, as all technical development of something radically new, this
process involved occasions where the project managers encountered problems and
identified solutions. However, the daily operations were something for the project
managers and their employees and not something that involved the counselor. Rather,
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the counselor made it easier and faster by providing information and access to
networks for the project managers. One such activity was the formation of an advisory
board. This advisory board provided the project managers (and developers) with scope
to have both superficial and in-depth discussions with experienced individuals. For
example, they asked questions, discussed with the advisory board (superficial
interactions), went back to the development team, and had in-depth interaction based
on the comments from the advisory board.
Throughout the process, the team that worked with project Psi at Nourishing inc.
followed the process model in terms of simultaneously evolving all three pillars,
technology, market, and their business/organization. They constantly discussed and
were open to suggestions, thought it over, formed an opinion, and took action. This
individual quality of being open when interacting with others was something the
counselor perceived to be important. As the counselor stated:
“They have done everything right…, they have listened to all advice, some they
adopted immediately and some they adjusted, but they were coachable, and that is
very important. The type of individual who thinks; if I managed to become a PhD in
technology, then it is not a problem to manage a company. They are the most
dangerous individuals of them all, because they underestimate the complexity of
managing a business and they do not realize that the fabulous network they have
among researchers is more or less useless on the market, they need a coach network”.
Consequently, the counselor’s statement shows that openness to the content of
significant others help when integrating the interaction from the significant other into
one’s own frame of reference. Thus, an individual’s frame of reference will thrive if
the individual has the capacity in their frame of reference to be open and receptive to
significant others.
5.2.3.1 Summarizing indications of the social process in Project Psi
Summarizing project Psi, the narratives indicated that individuals’ experience guided
their actions and interactions. The project managers started with a view of a product
concept for companies demanding high security, but the interaction altered the project
managers’ frames of reference, which caused them to focus their actions in another
direction, i.e. a security product for individuals dealing with other people’s private
information. The narratives also provided two examples of situations where the
individuals’ frames of reference changed due to unintended consequences from
interaction with significant others. In addition, these unintended consequences were
positive since they exceeded the project managers’ expectations. Another informative
illustration from project Psi indicated that a frame of reference with the content of
being open and receptive to significant others facilitated change in individuals’ frames
of reference. In terms of interaction, the counselor had frequent interaction with the
project managers individuals within project Psi and less frequent with individuals such
as customers or financiers.
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5.2.3.2 Summarizing indications of the mechanisms in Project Psi
Initially the project managers were uncertain about the potential market which
resulted in meetings with potential customers. More importantly, during these
meetings the project managers became aware of an even larger market than initially
thought (dissonance) which provided difficulties in selecting (equivocality).
Consequently, positive unintended consequence transformed the initial uncertainty to
dissonance to equivocality. The narrative indicates that the product managers reduced
their equivocality by in-depth interaction.
5.2.3.3 Summarizing indications of the aspects in Project Psi
The project managers had technical expertise and managed to test the ‘technical
solutions’ related to the idea. In order to receive insight regarding ‘customers’ the
project managers conducted meetings with potential customers. Consequently, within
project Psi the project managers managed to reduce uncertainty and equivocality
regarding ‘technical solutions’ and ‘customers’. However, not much information is
provided regarding ‘competitors’ and ‘resources’.
5.2.3.4 Summarizing indications of technology in Project Psi
This case indicates that it is difficult to determine the end of the FFE at Nourishing
Inc. due to the unique order of the modules for each project. In addition, Project Psi
indicates a loose structure which may be considered as appropriate if the individuals
encounter many variations and a low level of analyzability in their daily processes. The
individuals may need to find possible and suitable solutions as they go along, which
could be expected with respect to the technology characterizing daily production at
Nourishing Inc.
5.2.3.5 Summarizing indications of the FFE in relation to success and/or failure in Project
Psi
Project Psi was considered to have a successful FFE and a product which was
considered to be a success was launched. It appears that the project managers
succeeded in reducing uncertainty, equivocality, and/or dissonance regarding the
mechanisms but the narratives provides rather meager evidence.
5.2.4 The social process in a failure project at Nourishing Inc. – Project H
This project started with the project manager’s (who was also the founder and the
owner) idea to assist drivers when driving a vehicle in reverse. The idea was presented
by the project manager to their partner organization at the university, which provided
financing for a pre-study of the market potential. The project manager was an
experienced technician without marketing experience, which made it difficult to
conduct the pre-study of the market potential. Thus, the project manager’s main
interest was to work and solve problems with new technology and attention to market
activities was necessarily slow. Despite the incomplete pre-study of the market
potential, the partner organization introduced the project manager to a counselor at
Nourishing Inc., who provided a pre-membership for Project H.
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The first step taken by the counselor was to conduct a meeting with the project
manager at which the project manager described the idea and a general view of the
product concept. The counselor asked questions mainly focused on market issues
related to the idea described. In addition, they jointly identified a list of issues which
needed to be verified and developed in order to evolve a complete product concept.
The project manager had been promised financing from a financier for both initial and
continued development. The list of issues agreed upon was also adjusted to
deliverables in order to receive this financing. It was up to the project manager to
provide verified information to the financier in order to receive the financing.
However, since the project manager had not conducted the meetings with potential
customers, he had not performed all required activities for financing. Therefore, the
payment was put on hold until these activities had been completed. Since the finance
failed to materialize, the project manager had to concentrate on other ways of making
money which resulted in restrictions in time and focus on Project H.
After four months, Project H still more or less had the same status. In relation to the
process, the project manager had addressed modules 1, 2, and 4 as well as developed
parts of modules 5 and 8. In addition, the project manager did not have time to pursue
the project and at one of his workplaces, discussions with another individual resulted
in a completely new idea. In stead of pursuing Project H, the project manager started
to investigate the technical possibilities and limitations of the new idea. The counselor
stated:
“…you should go from A to B, but the road to get there really does not matter. You
could draw the perfect way but then something always changes, but I really do not
bother if they take this way or another to get to B. However, they cannot have a
completely new goal, C, since this demands a discussion. If they have reasonable
reasons to turn or change the goal, then we just accept the new direction.”
Thus, the counselor had discussions with the project manager to provide a clear view
and to be able to foresee the direction. To do this, the counselor needed to perceive
that the product concept was stable in the FFE even though the process was
progressing ad hoc within the modules.
At the same time, the project manager became anxious at the lack of progress in the
project and started to suffer from stress. His subsequent ill-health caused the project to
come to a standstill for three weeks. Four months after the start of Project H, the
counselor started to understand the behavior of the project manager. The counselor
stated:
”…the project proceeded very slowly, and the project manager needed to be constantly
pushed forward into action. He was not advancing the process towards market. The
main reason for this was the project manager’s technical interest and lack of interest in
commercializing the project idea”.
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The project manager and the counselor normally met every second week. After the
counselor had realized the behavior of the project manager, the next meeting was
dedicated to discussing how to pursue Project H. Due to the substantial uncertainty
and equivocality about the project, the counselor decided to discuss potential
outcomes of the project with another counselor which resulted in consideration of
three possibilities: (1) there is a risk that the project will never reach the market; (2)
the product concept could be licensed to a third party, and; (3) the idea could be sold
for a fixed sum. These three scenarios were the counselor’s way of bringing clearness
to an uncertain and equivocal situation, of which he could not foresee the outcome.
At the meeting with the project manager, the counselor described his view of the
process and present status of the product concept. They discussed the status and the
project manager clarified and verified the view of the counselor. Then the counselor
presented the three alternatives and discussed each of them with the project manager.
During the discussion, the project manager confirmed that he wanted to proceed with
either the second or the third alternative. With this in mind, the discussion proceeded
concerning activities that needed to be completed in order to sell the idea or sell the
product concept on license. The major parts of the activities were related to
completing the patent and developing a functional prototype, which could be shown
to a potential buyer. The counselor stated:
“The only thing I could do was to help him, provide him with the right tools, and
maybe cheer him up and say that he was on the right path …but I could not take
over his work”.
Thus, when the project manager encountered unintended consequences which
resulted in difficulties in choosing (i.e. equivocality) between the three alternatives,
the counselor had meetings with in-depth interaction with the project manager in
order to identify alternative courses of action. In the discussions, the counselor used
the process model to help determine which actions and interactions the project
manager could and/or should proceed with. In this way, the counselor assisted in the
direction of the project manager’s actions.
5.2.4.1 Summarizing indications of the social process in Project HƝ
The narrative regarding Project H indicates that the project manager’s thoughts and
actions were driven by his frame of reference. His considerable interest in ‘technical
solutions’ implied that all actions regarding ‘customers’ or ‘competitors’ did not take
place, even if the significant others suggested a market focus. The project manager’s
inability to interact with ‘customers’ and verify ‘competitors’ caused an unintended
consequence, i.e. that the financing was withdrawn.
5.2.4.2 Summarizing indications of the mechanisms in Project HƝ
It is clear that uncertainty and equivocality existed in Project H. Dissonance may
have appeared when the project proceeded very slowly and the counselor could not
understand why. The counselor experienced equivocality due to the three alternatives
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identified. This equivocality was reduced through close interaction at the meeting
between the product manager and counselor. However, this narrative indicates that
that uncertainty and equicocality was reduced through in-depth interaction while not
providing much information regarding the elimination of dissonance.
5.2.4.3 Summarizing indications of the aspects in Project HƝ
All aspects were indicated to be included in Project H. However, the project
manager had extensive focus on ‘technical solutions’ and consequently clearness was
only provided regarding this aspect while little or no focus was given to ‘customers’,
‘competitors’, and ‘resources’.
5.2.4.4 Summarizing indications of technology in Project HƝ
Regarding technology, the process in Project H indicates that different modules were
addressed in a non-sequential order. The project manager mainly focused on modules
related to ‘technical solutions’, i.e., he used his experience of daily technology to
address difficult technical problems. Thus, the difficulty in addressing the large
variation and low analyzability of the tasks may have contributed to the product
manager’s inability to address aspects other than ‘technical solutions’.
5.2.4.5 Summarizing indications of the FFE in relation to success and/or failure in Project
HƝ
Project H was considered to be a failure and this may be related to two causes: first,
the project manager’s exclusive focus on ‘technical solutions’; and second, uncertainty,
equivocality, and/or dissonance remained regarding ‘customers’, ‘competitors’, and
‘resources’ at the end of the FFE.
5.3 THE PRODUCT INNOVATION PROCESSES AT CONSULTING INC
Consulting Inc. provides services aimed at improving processes at other companies.
One service offered by Consulting Inc. was a system facilitating structure and order in
company documentation. They applied the system on their own business and had a
formal process description of how new products should be developed. However,
individuals constantly made departures from the routine. The formal routine was
described in a document and Figure 21 is based on this description. The first step in
the formal process was idea preparation. Everyone at Consulting Inc. was encouraged
to suggest new ideas. The ideas were usually initiated through some form of market
connection. Usually ideas were hatched based on experiences from previous
assignments or on interaction between sales staff and customers. These experiences of
the market triggered the consultants to search for information about competitors’
actions and customer needs. In addition, once a year, they had a strategic meeting for
two or three days during which they tried to identify new opportunities. Normally,
the individual who suggested an idea was responsible for evolving the idea and
following the formal process description. New ideas were prepared by the individual
in question by including them in the idea document, which included a rough
description regarding; the idea, customer needs, potential market, and business
opportunity.
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The FFE
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The innovation process at Consulting Inc.

The idea document was presented at the first board meeting for a formal decision to
develop the ‘foundation’ of the future service. However, the small size of Consulting
Inc. resulted in many decisions being made through informal discussions with board
members. If a board member originated an idea, it was discussed with other board
members or a consultant. If the initial idea was accepted, the formal process of
developing the foundation of the future service began. This included several activities,
for example, determining functions and quality of service, examining market
information and internal materials, examining demands from authorities, analyzing
resources and risks, and making a preliminary calculation of costs. These activities
were the first step in delimiting the opportunities inherent in the idea. It is important
to keep in mind that Consulting Inc. consultants help other companies by offering
general business development programs and specific services for individual companies.
Therefore, the observable or physical product almost never existed. This stage focused
on the type and content of program for which potential customers were willing to
pay. When the foundation had been sufficiently developed and analyzed, the
individual responsible for developing the foundations (usually the individual who
generated the idea) handed over the documentation prior to a second board meeting,
at which a go/no-go decision would be taken.
If a product concept received a go-decision at the second board meeting, the
individual who provided the idea was assigned to ‘plan’ for realization of this product.
At this stage, the actual development took place. The individual made the
presentations and selected necessary technical equipment and consultants to assist in
the realization of the business development program. The next step in the process
model was the ‘result’ activity in which everything was documented in order to assist
involved individuals in the purchase of external products, delivery, and review of the
product. The next activity was ‘evaluation’, which focused on continuous
improvement of the product. The continuous improvement was achieved by
participants continuously evaluating progress, identifying potential problems and
putting forward suggestions for how to address these problems and achieve
improvements. The ‘follow-up’ activity had the explicit aim of comparing the product
with other internal or external products. In one sense, this activity involved the
evaluation activity since one way of improving was by comparing with competitors’
products. In addition, this step had the explicit aim of verifying the solution. By
comparing the product with national competitors, the team could verify either that
141

the product had a suitable design or that the product was unique. The actual
verification with customers was included in the next activity, testing. This activity
involved a full-scale test of the product, for example, in terms of technology and
documentation. The tests were made by trial-sales or pilot projects. Based on
customer’s comments, the team made adjustments to the product. The last activity
focused on fine-tuning the product prior to final product launch. Since Consulting
Inc. used pilot projects, the customer was always requested to make an evaluation.
The trial-sales also provided market information to sales staff, which was used to
improve the product.
5.3.1 The FFE at Consulting Inc.
The starting point was easy to determine since it always started with an idea.
However, the end point of the FFEs at Consulting Inc. was difficult to determine. In
the formal process they had two go/no-go decisions in their FFE, one intermediate
decision at board meeting 1 and another at board meeting 2. Board meeting 1
involved the development of descriptions of the initial idea, which was presented to
the board. Next the idea was evolved in more concrete terms and presented at board
meeting 2. This description resembled the frames usually described by a product
specification. Thus, board meeting 2 determined the end of the FFE at Consulting
Inc. However, the employees at Consulting Inc. constantly departed from the formal
process. Usually the employees interacted spontaneously through meetings and
discussions during coffee breaks or in the corridors in order to test and develop ideas.
The formal process was mainly used when the suggested product concept demanded
investment by Consulting Inc. in terms of the extensive time needed for development,
new equipment, or required new competences. Thus, normally the decision was made
by interacting with one of the sales staff (who also was one of the owners) and if this
individual became interested or sold the product concept to a customer, then
development was started.
Usually, the consultants or salespersons generated ideas and a consultant was
responsible for development of the product concept even if both consultants and
salespersons had good experience within the field of the product concept and
customer contact. Often the consultant’s or salesperson’s experience was both the
driving force behind the idea and was used to confirm the market need of the initial
idea. The next step was to perform a quick “sanity check” with someone at
Consulting Inc. If they perceived this to be a good idea with market potential, the
consultant and/or salespersons tried to test the idea through discussions in various
networks with customers and other organizations. If these discussions verified a
potential market need, then the (in)formal go-decision was made for development by
the consultant.
5.3.2 The FFE of projects investigated
During the interviews, each individual described characteristics of the FFEs for the
projects in which they participated. These descriptions were explorative in nature, i.e.
each individual could freely describe the characteristics they perceived to be relevant
and suitable for each project. Thus, the tables (Table 34 and 35) below indicate
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characteristics of both success and failure FFEs at Consulting Inc. However, each
individual was asked to describe characteristics about both result and process in the
FFE since a success process may not lead to a success result. In addition, literature
regarding the FFE indicated a relation between well-performed FFEs and successful
projects (e.g. Cooper, 1988), and therefore each individual described how they
perceived the final product.
As shown in Table 34, the result in successful FFEs at Consulting Inc. was a clear and
concrete product concept. In addition, the product concept was verified on the
market. Thus, the individuals at Consulting Inc. used their experience when
generating ideas, which made it easy to make sense of the idea. In addition, the
product concept was verified through discussions with someone else at Consulting
Inc. If it was possible to describe and convince the other individual, then the product
concept was judged to be clear. Then, the consultant or salesperson verified the
product concept on the market, i.e. did potential customers need this service and were
they willing to pay for it.
Table 34 shows that there were major differences regarding the process in the FFE.
The two projects which generated large profits for Consulting Inc. (Sigma and Tau)
had semi-structured processes, a playful search for something new, and a clear focus on
potential customers. In these processes, customers were closely involved in providing
clearness of the product concept. Regarding the final product, both the profitable
projects provided a clear benefit for the customer. One reason for this may be the
iterative process of in-depth interaction and collaboration with customers in the FFE
of these projects.
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TABLE 34

Respondents’ view of characteristics in success FFEs at Consulting Inc.

Type of
characteristics
Rho
 Fast process
FFE process

 Quite
unstructured
process
 Iterative market
verification of
ideas

FFE result

 Clear concept
 Verified
customer need

Final product

 Simple product
of something
very complex
 Too early for
market trend

Success
Sigma

 Clear
assignment
 Quite
structured
process
 Unprejudiced
search
 Customer
collaboration
 Clear
customer
need
 Aligned
activities
 Verified
customer
need
 Clear benefits
for customer
 Customer
spin-offs
 Builds close
customer
relations
 High
profitability

Tau

Ypsilon

 Clearly
formulated idea
 Iterative testing
and learning

 Fast process
 Clear concept
 Imitating
existing
product
 Incremental
adjustments

 Clear concept
 Concept for a
simple quality
system
 Verified
customer need
 Clear benefits
for customer
 Simple system
for process
routines and
quality
improvement

 Easy to
understand
 Concrete
 Verified
customer need
 Concrete
 Practically
oriented
 Fast to
implement
 Customer
 Clear benefits
for customer

At Consulting Inc., the results of failure FFEs were characterized by being less
concrete and fuzzier. Even if the product concept combined features from other
products which had been tested on the market, the product concept was not verified
on the market. One plausible cause of failure was the lack of structure. However, FFE
process in the four success stories were also characterized by a varying lack of
structure, making structure unrelated to success in the FFE. Another difference was
the lack of interaction and close collaboration with customers during development of
product concepts in failure FFEs. The lack of structure in both failure and success
FFEs may be due to the need for flexibility in order to build experience and develop
close customer interaction, which seem to be crucial in successful FFEs.
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TABLE 35 Respondents’ view of characteristics in failure FFEs at Consulting Inc.
Type of
characteristics
FFE process

FFE result

Final product

Failure
Fi

 Ambiguous
product concept
 Lack of structure
 Lack of control
 Lack of formal
decisions
 Individual
 Good idea
development
 Ambiguous
concept
 Difficult customer
verification
 Good combination
of concepts
 Market potential
 Unique segment
 Long development
time
 Still under
development
 Difficult to sell

Chi

 Lack of structure
 Lack of control
 Outside internal
competence
 Ambiguous
concept
 Extensive time for
concept
development

 Influence on other
internal products
 Fuzzy concept
 Difficult to make
concrete
 Long development
time
 Still under
development
 Difficult to sell

Table 34 and 35 indicate differences in the characteristics regarding success and failure
FFEs. The characteristics and the respondents’ narratives were used to indicate
whether a success FFE process tended to result in a success FFE result and/or a success
of the final product. These indications are presented in Table 30, which shows a
simplified numeric summary. The comparison between FFE process, result, and the
final product is complex. Therefore, my assessment was based on the unique
characteristics provided by the respondents in Table 34 and Table 35, and the general
views described in the respondents’ narratives, which is reflected by the numbers in
Table 36. In addition, the supplementary information provided by the narratives
suggests that my assessment may be different from the characteristics presented in
Table 34 and 35. In Table 36, the number 3 represents a success, which was
determined by a good flow and positive characteristics and expressions of satisfaction
by the respondents regarding the FFE process, the FFE result and/or the final product.
Similarly, the number 1 represents failure, which was determined by negative
characteristics and negative expressions provided by the respondents, which often
resulted from respondents experiencing unintended consequences and encountering
many problems. Projects assessed with the number 2 represent respondents articulating
ambivalent expressions, suggesting both a success and a failure. In addition to my
assessment, the respondents’ overall grading of the FFE is presented in Table 36,
which relates to their assessment of the entire FFE, i.e. both process and result. The
scale used by the respondents was a seven-point Likert scale, ranging from (1) clearly a
failure, to (7) clearly a success. Nevertheless, the respondents’ grading gives an
indication of whether my assessment corresponds with the view of the respondents.
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TABLE 36 Simplified illustration of respondents’ view of the FFEs result, process and final
product at Consulting Inc.
Assessor
Researcher’s
assessment of
success/failure*

Respondents
grading using a
7 point Likert
scale**
*
**

Type of
characteristics

Rho

Success
Sigma
Tau

Ypsilon

Failure
Fi
Chi

FFE process

2

3

2

2

1

1

FFE result

3

3

3

3

2

2

Final product

1

3

3

2

1

1

FFE grading

7

5

5

4

3

3

1 = Failure, 2 = Neither success or failure, 3 = Success
FFE Grading is the average grading on a seven-point Likert scale.

The projects shown in gray in Table 36 indicate those selected for further illustration
regarding the social process in FFEs, i.e. projects Tau and Fi. In addition to
representing one success and one failure FFE, these projects had more informative
narratives, which provided specific insight into the social process leading to ‘fuzziness
or clearness’ in the product concept. Accordingly, project Tau was selected even
though Sigma was described as a success in all three parameters (result, process and
final product) and Rho was graded with a higher degree of success.
5.3.3 The social process in a success project at Consulting Inc. – Project
Tau
Project Tau was a major product for Consulting Inc., which started with an innocuous
discussion between two consultants (A and B) in a hotel bar after a routine assignment.
The consultants had been visiting several small companies with a large practical focus
and major seasonal differences in their workload and employees. The companies were
excellent in practical issues but could not manage to handle complex documents and
procedures, which was essential for constant improvement in quality. In the hotel bar,
Consultant A asked:
“How could we find a suitable level for these companies? …how can we find a way
of providing minimum requirements to make it as easy as possible for these companies
while still fulfilling ISO-requirements82?”
Both consultants had extensive experience in working with routines and standards as a
part of quality improvement. When they encountered these small and practically
oriented companies, the consultants both thought that the companies’ product needed
to be simplified. Consultant A stated:
“However, it was actually not they [the customers] who said it, rather we could feel
it. They would die if we came up with all this documentation…”
82

The requirements for fulfilling the standards set by the International Organization for Standardization (ISO)
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Thus, both consultants used their experience when encountering these customers but
unintended consequences in the discussion with the customers implied that the
consultants’ felt equivocality about the usefulness of their product, which made them
think and discuss, i.e. they recognized that this situation demanded a simpler product.
Once they had recognized this need, they thought about another problem faced by
the client companies. The company would face extensive documentation with the
problem of updating routines and filing papers. The consultants also knew that
employees of the client companies virtually never used such files since they often
locked away in someone’s office. The alternative, at that time, was to buy a relatively
expensive computer program, which would assist the company in structuring routines.
However, the consultants knew that this was an extensive cost for a small and
practically oriented company. The consultants recognized these two alternatives, and
the fact that none of the alternatives were applicable for the customers they met. The
solution suggested and identified in the discussion between consultant A and B was to
use programs that every company already has. Consultant A stated:
“Another input when we started to think in this direction was, we will use programs
that everyone has, i.e. Microsoft Office. The system is based on Word, Excel, and
PowerPoint. …most individuals are very good at handling Word and Excel. So, this
was an input, it should be simple, they should not need to pay a relatively large sum
of money for additional programs to work with this [ISO standards]”.
Thus, the idea that consultant A and B discussed addressed different ways of solving
these problems, i.e. they experienced equivocality and had in-depth interaction to
agree upon a possible solution, which they could enact to proceed with actions. After
a while, the consultants had a general view of how to solve these problems using
Microsoft Office. Consultant A stated:
“We started to have an idea of how we would like it to look…, but still at an
embryonic stage. However, we had come a long way in our thinking, i.e. how we
thought it should be made. But then there were technical aspects which we did not
know anything about, for example, making hyperlinks to specific places in a Word
document, we could not make bookmarks, at least I could not do this. We had to
learn. Because we could see that this is what we would like the technology to do, but
at that time we did not fully understand how to do this practically.
The discussions between the consultants implied that they had an idea. Therefore,
when they got back to the office, they started to do tests within Microsoft Office. The
consultants experienced dissonance when it came to the technical aspects but they
solved this by tests through trial-and-error. Since they had a clear view of what they
would like the program to do, all trials where compared to this image. If the test and
the view corresponded, the consultants received intended consequences and
proceeded with another part of the product concept, which they did not understand.
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If they received an unintended consequence, i.e. the outcome of a test and the view
did not correspond; they experienced dissonance regarding the tests and tried to solve
this by conducting more tests. Consultant A stated:
“…The thoughts continued to spin, and we actually continued to do tests, and
gradually we learned more and more. …it was ‘learning by doing’ all the time”.
Thus, consultant A and B encountered several unintended consequences and when
they experienced dissonance, they proceeded by doing additional tests. Gradually, they
encountered many unintended consequences, which led to actions in the form of new
tests, which eventually led to consequences corresponding to their view of the general
idea, i.e. intended consequences. Over time, both consultants had gained experience
in how to use the technology to construct the system. Thus, they had verified a
possible technical solution. However, this resulted in a new problem. When the
consultants realized the possibility of the technology, they started to think about how
to rework the system, after development, in to suit small practical companies. This was
an essential part of the product concept in relation to the market. The consultants had
previous experience of working with files and this way of working often implied a
process of one to two years of consulting time at each company and approximately
25.000 USD in costs for the company. The salesperson had also indicated that it was
difficult to sell the old product due to high cost. The consultants realized that small
practically oriented companies did not have the time or financial resources needed for
a one or two year delivery process. Thus, they began asking another question.
Consultant A stated:
“It has to be possible to make this faster”
This resulted in discussions and eventually the view of holding a one-week meeting
with several participating companies. Thus, when this was in place they had verified
the technical solution and adjusted the delivery of the product to customers needs.
Therefore, the consultants and salesperson had acted and interacted; over time they
had recognized bits and pieces when they encountered unintended consequences and
experienced equivocality and dissonance. Eventually they had a clear view of the
product concept. However, the details of the product concept were not fully evolved
when the go/no-go decision was made, i.e. the consultants continued to search and
test through actions and consequences, which eventually provided consonance.
5.3.3.1 Summarizing indications of the social process in Project Tau
Summarizing the narratives from project Tau, the idea evolved from equivocality
which was reduced through in-depth interaction with other individuals at Consulting
Inc. However, to verify the concept regarding the ‘customers’ aspect, they relied on
their experience. In project Tau, the individuals lacked experience regarding the
technical solution, and thus did not have a frame of reference applicable to that
situation, which could guide actions regarding the technical solution. Therefore, to
build experience, the individuals performed trial-and-error tests. When they
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encountered unintended consequences which deviated from their expectations, (i.e.
dissonance), they continued to perform trial-and-error tests.
5.3.3.2 Summarizing indications of the mechanisms in Project Tau
In project Tau the consultants initially experienced uncertainty as to whether current
products were appropriate to small and practically oriented companies. When the
consultants had decided that they needed an alternative product (reduced their
uncertainty) and started to test possible solutions, they experienced dissonance when
they received unintended consequences. When they experienced dissonance, they
continued to carry out tests (i.e. socio-technical sensemaking) and discuss with each
other (opening sensemaking) in order to receive an intended consequence. They were
unable to analyze the situation regarding ‘technical solutions’ and thus continued to do
tests until they encountered an intended consequence. One reason to the difficulty in
addressing the dissonance may be related to the high degree of newness of this product
compared to past procedures.
5.3.3.3 Summarizing indications of the aspects in Project Tau
Project Tau was considered to be a successful FFE and the narratives show that the
consultants initially started from the customers’ perspective, i.e. that the small
companies they had visited needed a simpler product. The consultants also knew the
cost of alternative solutions provided by ‘competitors’. Regarding ‘technical solutions’
the consultants had an idea of how to address their idea but lacked experience.
Therefore a major issue in project Tau was to evolve clearness regarding the ‘technical
solutions’. The narrative regarding project Tau provides less information regarding
‘resources’. One indication may be that the consultants were well aware of the cost for
alternative products provided by competitors.
5.3.3.4 Summarizing indications of technology in Project Tau
Technology seemed to be related to how the FFE proceeded. The consultants relied
on their experiences from ‘customers’ and ‘competitors’ when developing the idea.
This is consistent with how tasks are expected to be approached in the daily
production in companies characterizes by a craft technology. The low task
analyzability and low task variability suggest that individuals use hunches or gutfeelings in their daily production. Similarly, as the consultants gained experience, they
adapted their tests to the solution they sensed was appropriate.
5.3.3.5 Summarizing indications of the FFE in relation to success and/or failure in Project
Tau
The project was considered to have a successful FFE. Rather quickly the consultants
experienced clearness regarding ‘customers’ and ‘competitors’. Resources were not
discussed much except regarding the consultants’ awareness of the cost for the final
product. Even if the consultants experienced dissonance at several occasions regarding
the ‘technical solutions’, they were able to eliminate the dissonance during the process
through socio-technical and opening sensemaking. Their hunches were based on the
extensive experience of adjusting their services to the customers’ unique
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circumstances. The consultants’ hunches were right and the final product was a success
when introduced on the market.
5.3.4 The social process in a failure project at Consulting Inc. – Project Fi
The background to project Fi started with the recruitment of two new employees,
consultant C who had previously worked with clients to reduce their energy
consumption, and consultant D who had a background as a business developer in a
large Swedish organization. Consultant C brought new expertise that allowed
Consulting Inc. to expand its energy conservation service offerings. They all thought
their energy conservation offering was aligned with the market trend but when the
salesperson tried to sell the product, it did not turn out to be as good as everyone
expected. One reasons was the complexity of the product, which made it difficult for
the salesperson to have a clear view and even more difficult to describe to potential
customers. A second reason was; this product was not authorized by the quality
certification organization even though the product fulfilled the necessary criteria. A
third reason was that this product focused on operative individuals within a company
who had no purchase decision authority. Consultant C stated:
We thought it would be a huge success, but it was not that easy to sell. This was not
a product you could just put on the salesperson’s desk…. And since the structure was
unclear to all of us, it became very difficult.
The unintended consequence of difficulties in selling triggered the company to
develop something new and consultant C and D were assigned to develop a new
product related to their expertise, i.e. project Fi.
The two consultants had several informal discussions in which they tried to generate
ideas for new products. They realized the problems of the old product but not which
pieces of the old product they should use to build something new. At a strategic
meeting with all employees at Consulting Inc., the two consultants (together with the
salespersons and other consultants) identified and agreed on a strategic direction which
would permeate the products at Consulting Inc. The products would focus on
sustainable business development and especially on the soft parameters in a company
such as quality, management development, motivation and ethics. Consultant C
stated:
“…this became a management issue…, it was an area of savings, potential savings,
but it was also development potential for the individuals”.
When consultant C and D were introduced to Consulting Inc., they started to
participate in an existing program related to quality systems (i.e. the final product from
project Tau). Through this participation, the consultants were given insight into both
how the quality system worked and how it helped companies to develop. Thus, at the
formal strategic meeting the salesperson contributed his/her experience in the
unintended consequences of the old product and consultant C contributed his
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experience in energy reduction. Consultant D contributed his experience regarding
management influence in business development. In addition, all participants had
experience of the quality system, which was Consulting Inc’s major product at that
time. During the strategic meeting, the participants generated several ideas which were
combined into a single idea for a product concept, i.e. project Fi. Consequently, the
idea integrated experience from a management perspective and the experience in
energy reduction which was integrated in the quality system through an additional
function. When they left this meeting, all participants had a clear view of the product
concept. Nevertheless, the complexity of this product resulted in different
interpretations by the participants regarding the product concept.
At every program related to the quality system with companies, consultant C had 15
minutes to discuss the product concept in project Fi with potential customers which
resulted in customers either confirming (intended consequences) or providing negative
feedback (unintended consequences). These intended and unintended consequences
were then discussed between the consultants, allowing for modification of the product
concept. Thus, consultant C had superficial discussions (many individuals and low
frequency) with potential customers and in-depth discussions (few individuals and
high frequency) with consultant D and one salesperson.
The FFE in project Fi ended at the second board meeting with a go-decision based
only on informal deliberations despite the fact that the foundation of the product had
not been developed. Because of this process, it was expected that the product concept
would be finally evaluated and refined through direct interface with the customers. An
example was the change in consultants C’s view of the product concept due to the
interaction with the first customer. Consultant C stated:
“…and the change was more focused on management issues, i.e. what is important to
think about before executing product Fi for management within a company. What is
important, what are the important decisions management need to make after
participating in project Fi, i.e. motivational system, routines, and policies”.
Similarly, the second customer had the opportunity to confirm (intended
consequences) or suggest changes (unintended consequences). Thus, even if
Consulting Inc. had a formal go/no-go decision regarding the product concept,
customers were always seen as an important element for jointly developing the
product concept. Therefore, a clear view of the product concept was relative since a
new product was developed simultaneously with the competence and experience of
the consultant, which affected the view of the product concept. Thus, at board
meeting 2, the consultant could provide a general view of a product concept but
features and details of the product concept were expected to change during
development due to the experiences of the consultant and interaction with customers.
This simultaneous development of experience and building/changing the product
concept could be one reason for the use of the informal FFE for project Fi as well as
for most of Consulting Inc’s new projects.
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5.3.4.1 Summarizing indications of the social process in Project Fi
In project Fi, the manager drew upon social structures when interacting with the
consultant which received a directive to develop a new product. The consultants’
frames of reference guided their thoughts toward previous experiences and through
interaction they evolved the idea of an integrated solution. The tests of the product on
potential customers (significant others) caused unintended consequences which were
addressed through actions in order to refine the product concept.
Consultant C alternated between superficial and in-depth interaction. Superficial
interaction with potential customers provided comments and increased the
consultant’s experience. The in-depth interaction with consultant D and the
salesperson provided understanding and integration of the comments provided from
the superficial interaction. When the consultants understood, they took action. Thus,
the evolvement of individuals’ frames of reference was facilitated by alternating
between superficial interaction and in-depth interaction. In addition, in-depth
interaction was used to create similar understandings in the consultants’ frames of
reference.
5.3.4.2 Summarizing indications of the mechanisms in Project Fi
The consultants had the opportunity to present the product concept to potential
customers, which resulted in unintended consequences and depending on the content
of the comment caused uncertainty, equivocality, and/or dissonance. This was usually
addressed by in-depth interaction with the other consultant. Even though the three
forms of mechanisms existed in project Fi, it is difficult to distinguish which form the
consultant experienced. It is indicated that the consultant experienced dissonance
when expecting a huge success and equivocality due to deviating opinions of how to
proceed with the product concept. Even if project Fi was initially based on a previous
product, the unintended consequences facilitated a change of the project into areas
which were new to the consultants. In addition, they never really managed to provide
clearness in the product concept.
5.3.4.3 Summarizing indications of the aspects in Project Fi
The initial product had a clear ‘technical solution’ while the interaction with
‘customers’ about customers needs provided unintended consequences. However, the
comments from customers suggested a need for modification of the ‘technical
solutions’, which implied less clearness. Regarding ‘competitors’, the consultants had a
good view of what was offered on the market. ‘Resources’ was an aspect which was
not explicitly discussed except in terms of whether the product was possible to sell. In
addition, the informal decision did not provide guidance on possible restrictions
included in the product concept.
5.3.4.4 Summarizing indications of technology in Project Fi
Consulting Inc. is characterized by a craft technology where the consultants encounter
low variation in tasks that are difficult to analyze. In this case, the consultants’ received
152

comments from customers and had to rely on their experience from other assignments
when refining the product concept. Their experience is built through the daily process
in production, i.e. doing adjustments in the presentations and the provided solutions
to each customer. This reliance on the experience of the consultant is congruent with
a craft technology.
5.3.4.5 Summarizing indications of the FFE in relation to success and/or failure in Project Fi
Project Fi was considered a failure FFE in which the consultants faced a new area with
the product concept and they never managed to provide clarity regarding ‘customers’
and ‘technical solutions’. Consequently the final product turned out to be a failure on
the market.
5.4 THE PRODUCT INNOVATION PROCESSES AT ENGINEERING INC
Engineering inc. is an international company developing both hardware and software
to support communication. Engineering Inc. developed an extensive manual which
described each step of their product innovation process and which the company
expected all projects to follow. As indicated by Figure 22, the formal process consisted
of two main processes, one to plan and control the process of product lifecycles and
the other to plan and control the processes within each project. Different
organizational units and individuals were responsible for stages and phases in the
lifecycle and project processes. The participating unit from Engineering Inc. was only
responsible for the project process, but each project was dependent on information
from the lifecycle process, which was the responsibility of other units. Similarly, other
organizational units (for example, market and support) were included in different
phases of the lifecycle process, and thus dependent on information during and after the
formal project was delivered, i.e. from the project process. Thus, the responsibilities of
a project manager were focused on delivering both timely projects within budget and
providing information to the lifecycle process. Consequently, to provide an in-depth
understanding of innovation projects and the FFEs at Engineering Inc. it is necessary
to describe the information from both processes.
Product Life Cycle Process
OA

PD 0

PD 1

PD 3

PD 2

PD 5

PD 4

PD 6

PD 7

Project Process
The FFE

TG 0

TG 1

TG 2

TG 4

TG 3

TG 5

FIGURE 22 The innovation process at Engineering Inc.83
The first step in the lifecycle process was to identify an opportunity. This opportunity
could be a new idea based on expectations or an internally or externally delivered
change request. First, the product manager needed acceptance from the product
83

OA stands for opportunity analysis; PD stands for product decision; and TG stands for toll-gate.
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owner84 to look into a new business opportunity. Then, the product manager was
asked to deliver a brief answer to how value would be created, brief requirements, and
how the business opportunity would be brought to the market. Specifically, these
three steps involved brief descriptions of the opportunity, business units involved,
relevance to strategy, origin of request, user and/or operator benefits, and market
positioning and market potential. Thus, a document that described the idea and the
idea’s relation to market and internal resources was briefly described and presented to
the product owner at OA (opportunity analysis). Even if this was formalized in
descriptions and deliverables to the product owner for an OA-decision, the actual
decision was described as a “sanity check” of value, requirement and market. For the
unit that participated in this study, the product manager was located in a market
department (another organizational unit).
If the product owner provided a go-decision at OA, the product manager started
further development of the business opportunity until the next decision point, PD0
(product decision). At this stage the product manager cooperated with the system
designer (located at the business unit investigated) to select a few business
opportunities. Usually, several “change requests” and/or ideas provided by users or
developers were reviewed and related to the “meta-product”, i.e. how suggested
features improved the program sold as a product.
The system manager and product manager prioritized the business opportunities and
related them to development time since each product was released many times at sixmonth intervals. Thus, the relation to time was made to maximize suggested features
(the business opportunity) in the software within the frames of available resources
within these six months. The product manager also provided a more extensive analysis
of the suggested features in relation to strategies, and commercial value (value for
customer and market). Additionally a brief financial analysis was provided at this stage.
The analyses were presented to a decision council, which made a formal go-decision
(PD0) at which point the product manager was instructed to define the proposed
solution in this “roadmap candidate85”. At this point, the development unit (which
participate in this study) formally became involved, i.e. at TG0 in the project process,
which was the starting-point for a technical pre-study.
The aim of the technical pre-study was to provide a brief technical analysis and
capability analysis to the product manager. For these purposes, the product manager
contacted a system manager at the development unit at Engineering Inc. The first step
in the project process was for the system manager to develop “use-case descriptions86”.
One use-case description was developed for the roadmap candidate, i.e. a description
84

The product owner provided a business perspective and was responsible for a specific product. Usually the
product owner was an individual with both marketing and technical skills.
85
A “roadmap candidate” is a proposed product for which the short term and long term goals are planned for
the technical solution.
86
A “use-case description” describes the software’s behavior as it responds to a request from the user, e.g.
what happens in the software when a user press a specific button.

154

of how a customer (user) would use each feature included in the roadmap candidate.
Then the system manager developed a sequence diagram, which showed the relations
between different features and within each feature. For example, when a user presses
the power button on the computer, i.e. a program starts a sequence of actions in order
to close all programs and turn off the computer.
The pre-study was delivered to the product manager for a new decision at PD1. If the
decision council made another go-decision, the development team unit started with a
detailed investigation of the technical analysis and capability analysis at TG1. This
included full planning of activities and features listed in a project specification within
the project. The plan and product specification were presented to the product
manager who submitted a full business case to the decision council at the PD2
decision point, which ended the FFE. If the full business case was accepted,
development started in the project process at TG2.
After the FFE (TG2), the team developed and delivered new features in line with a
planned sequence. When parts of the planned features were developed, information
was provided once more to the product manager for a TG3 decision regarding further
development. If everything proceeded as planned, the PD3 decision point started up
the design of a market offer by the sales team, while the team within the development
unit proceeded with development of the product. When the development was
completed, the product reached TG4, where a decision regarding the start of delivery
was conveyed to the product manager and he handed in this information to the PD4
decision point. The PD4 decision concerned an approval of general availability. Thus,
after this point the team within the development unit started to deliver features to the
customer(s) identified by the sales team.
When all features had been delivered to the customer(s), the project reached TG5,
which was the decision to close the project at Engineering Inc. However, at this point
the product lifecycle process continued with PD5, which prepared the phase-out of
the product, PD6, which terminated the service of the product, and PD7, which was
the final decision to withdraw the product from the market.
5.4.1 The FFE at Engineering Inc.
The FFE processes always started with a business opportunity, which was usually a
“change request” provided by a customer or by the developers at Engineering Inc.
However, if the FFE ended with a go/no-go decision before development, this would
imply that the FFE ended with the submission of the business case at PD2 in the
product lifecycle process. Therefore, four decision points existed within the FFE at
Engineering Inc., and the phases in-between aimed to develop different parts of the
“business case” (i.e. product concept) prior to each decision point.
In the FFE, the development team at Engineering Inc. prioritized “change request”
and developed a technical analysis regarding the features to be developed in the
project. The system manager conducted the technical pre-study, which resulted in a
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preliminary product specification. Then the system manager developed use-case
descriptions based on the customer information provided by the product manager.
These use-case descriptions were used for development of a sequence diagram, which
provided the order of actions within each product. This assisted the developers in
providing clearness in questions like. What should happen when a user presses this
button?
The system manager provided this information (product specification, use-case
descriptions and sequence diagram) to the development team at the start-up of the
actual development. This implied that the team mostly provided technical information
and available resources in terms of time and number of individuals involved to develop
each feature of the product. The only information regarding customers was how they
should use the application. Regarding competitors, this information almost never
existed for the development team.
5.4.2 The FFE of projects investigated
Table 37 presents characteristics of successful FFEs at Engineering Inc. These
characteristics are based on the narratives provided by each respondent. The
respondents could freely describe in what way they perceived the FFE to be a success
(or failure as presented in Table 38) in each project they participated. Table 37 shows
that the respondents described the result of the FFE as having a clear view of the
product concept. In addition, one respondent described a clear view of all steps until
full functionality of the product was achieved. Thus, the respondents referred to a
clear view of what to do and how to do it. Another criterion in a success FFE of a
project was that all participants shared the same view, i.e. no remaining equivocality
about the product concept. Consequently, this indicates that sharing the product
concept with significant others and creating common understanding of the product
concept, (i.e. an identical image of the future product between participants) may be
crucial to achieve a success FFE.
The respondents described the process in successful FFEs as having some degree of
structure with clear responsibilities and sequences according to the planned order of
steps for each part of functionality. Other important factors in the FFE were
commitment from a senior manager, good internal control and the use of scenarios,
which described the product concept. Within these projects, the final product was
perceived to be well developed with high quality and design. In one of the projects,
the process was delayed. Thus, the projects with a success FFE in terms of process and
result seemed to result in success for the final product.
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TABLE 37

Respondents’ view of characteristics in success FFEs at Engineering Inc.

Type of
characteristics
My
 Extremely
FFE process
structured
process
 Extensive
resources
 Political
influence out of
project control
 Lengthy process

Success
Lambda

Ny

 Easy access to idea
generator
 Short distances
 High commitment
from a senior
manager
 Clear
responsibilities
 Senior manager
handled all
internal resource
discussions

 Reasonable
extent of
functionality
 Comprehensible
parts
 Good track of
actions
 Good internal
control

 Clear view of
product concept
 Clear view of
parts and steps
until full
functionality
 Delayed launch

FFE result

 Clear view of
product concept

 Clear view of
product concept

Final product

 The customer
was satisfied
 The system had
extensive impact
for customer

 Well developed
product
 High quality
 Low need for
support/maintena
nce

Kappa

 Clear process
leader
 Structured
process
 Building parts in
right order
 Focus on the
aim of each step
and each
functionality
 User focused
 Scenarios of
product
 Clear view of
product concept
 Shared by all
participants
 Well developed
product
 Well designed

Table 38 shows the characteristics described by the respondents regarding failure FFEs.
Within the failure FFEs, all respondents described a ‘fuzziness’ regarding their view of
the product concept. The narratives indicated that ‘fuzziness’ regarding the product
concept was usually related to details within parts of the product concept, for example,
why a feature should be constructed in a certain way. Consequently, in failure FFEs,
management did not succeed in making sense or creating a common understanding of
the product concept together with the significant others involved in the FFE and the
project.
Failure FFEs were characterized by processes with a political power game that was
outside the control of project participants at the development unit. Thus, the
participants were assigned to a FFE with an unspoken agenda. One project also had a
product specification that was the tacit knowledge of the project manager, i.e.
‘fuzziness’ was a consequence of the product manager’s inability to make the content
of the product concept explicit to the significant others. One process was also
characterized by time pressure, which forced individuals to take short cuts, which
resulted in lack of structure, lack of information, and ad-hoc reactive actions to
problems. In terms of final product, the respondents perceived all projects to be
failures with poor quality and/or delayed time to market.
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TABLE 38

Respondents’ view of characteristics in failure FFEs at Engineering Inc.

Type of
characteristics
FFE process

Omikron

 Political influence
out of project
control
 Fast and poorly
established decisions
 Lacking
prerequisites to
conduct the project

FFE result

 Fuzzy view of
product concept
 No internal
commitment
 Was not doable

Final product

 A good presentation
but no real
organizational
implication or
change

Failure
Xi

 Time limitations
 Taking short cuts in
process
 Changed formal
position for key
individual
 Changed structures
and network of
contacts
 Ad hoc reactive
actions
 Spirits were
depressed among
participants
 Lacking specific
information
 Lacking verification
of customer
demands
 Formal step in
process was skipped
 Fuzzy to reasonable
view of product
concept
 Different tacit
understandings of
product concept
 Delayed
 Poorly developed
functionality

Pi

 Political influence
out of project
control
 The specification
was tacit knowledge
in the head of the
project manager
located in another
country.
 Fuzzy view of user
and functionality

 Fuzzy product
concept without
details
 Lengthy process
 Delayed delivery on
full functionality
 Demanded extra
resources

Comparison of the characteristics shown in Table 37 and 38 indicates that there are
differences in how the respondents describe success and failure FFEs. In order to
illustrate indications of whether a success FFE process tended to result in a success FFE
result and/or success of the final product, a simplified numeric summary is presented
in Table 39. Due to the complexity of the relation between FFE process, result and
the final product, I made an assessment based on the characteristics and the general
view described by the respondents in narratives. The use of additional information
provided by the narratives may imply differences between my assessment and an
assessment based only on the characteristics presented in Table 37 and 38. In Table 39,
the number 3 represents a success, which was determined by a good flow, positive
characteristics and positive expressions of satisfaction by the respondents regarding the
FFE process, the FFE result and/or the final product. Similarly, the number 1
represents failure, which was determined by negative characteristics and expressions
provided by the respondents. Often the failure FFEs involved unintended
consequences and many encountered problems. Projects assessed with the number 2
represented ambivalent expressions by the respondents, where the respondents
described indications related to both success and failure. In addition to my assessment,
the gradings conducted by the respondents are shown in Table 39. The respondents’
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gradings represent an overall assessment by the respondents, and thus includes both
FFE process and FFE result. Consequently, the respondents’ assessment cannot be fully
compared to my assessment, but provides an indication of whether the FFE grading
may be used as a proxy for the process and result in the FFE.
TABLE 39
Assessor
Researcher’s
assessment of
success/failure*

Simplified illustration of respondents’ view of the FFEs result, process, and
final product at Engineering Inc.
Type of
characteristics

My

Success
Lambda
Ny

Kappa

Failure
Omikron
Xi

Pi

FFE process

2

3

2

3

1

1

1

FFE result

3

3

3

3

1

2

1

Final product

3

3

2

3

1

2

1

2

3

2

Respondents
grading using a
FFE grading
6
6
5
7
7 point Likert
scale.**
* 1 = Failure, 2 = Neither success or failure, 3 = Success
** FFE grading is the average grading on a seven-point Likert scale.

Table 39 also shows the selected projects for in-depth analysis regarding the social
process in the FFE. As shown in gray, project Lamda (success) and Xi (failure) were
selected for further analysis. Lamda was selected even if project Kappa had a higher
grading from the respondents. However, the respondents’ narratives about project
Lamda provided more a informative insight into the social process, and was therefore
selected. Similarly, Project Xi contained critical incidents, which provided additional
insight into the social process at Engineering Inc., even if the other two failure FFEs
were assessed and graded as even greater failures.
5.4.3 The social process in a success project at Engineering Inc. – Project
Lambda
The background to Project Lambda was that the development unit at Engineering
Inc. had extensive experience regarding network management. They had a previous
product within the area, which had a good function, but the manager of the
development unit (referred to hereinafter as the “unit manager”) wanted to use his
knowledge to develop something new that could improve growth. At that time, the
newly employed unit manager had knowledge about the workstations used at that
time and that these were simple constructions and very expensive. In addition, there
was an identified market for such a device in order to control and survey a
transportation network, but this type of customer could not afford to pay the price of
current workstations. Therefore, based on this knowledge, the unit manager suggested
an idea of making a PC-based network device which was simpler and cheaper than
ordinary products for network management. The unit manager also managed to get
Engineering Inc. to commit resources for a pre-study, which involved three project
participants.
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The unit manager had a background in ventilation in the engineering industry, where
he had gained knowledge about control and surveillance systems (CSS), although these
were used for completely different purposes compared to how Engineering Inc.
intended to use them. The unit manager also knew that a company in the USA was
the market leader in systems for control and surveillance in the process industry.
Therefore, the unit manager gave the assignment to three project participants to:
“…talk to these [the market leader] and see if it is possible to use their products”.
The team from the development unit initially had experience in network management
but not in how to design a control and surveillance system. Therefore, the team used
the market leader in another industry to access experience and expertise.
The team contacted this company and from this initial contact, Engineering Inc.
borrowed a copy of their program. Based on the team’s extensive experience in
programming, they could see how the program was designed to control and survey
pumps and similar products. However, in order to use the program as a starting-point
for further development, they related their view of what the program could do to
meet the needs they perceived as necessary from their own experience of network
management. In this way, the team could identify possibilities and limitations of the
program from which the team formulated and documented a large number of
questions. The programmer stated:
“We had borrowed one copy, and we knew a little about valves, ventilators and such
things, and we could see; -sure, it can do this. Moreover, this prompted many
questions; how do we do this? Is it possible to use this for that? Is it possible to
redesign this so it will work in this industry? We had an incredible number of
questions.”
After the team had formulated all these questions, they visited the company for one
week in order to learn and to receive answers to all their questions regarding the
possibilities and limitations of the program. These personal meetings were essential for
utilizing the experience and expertise of individuals involved in developing this
program as well as market information.
When visiting the company, the team started to present the challenges they had
identified and the context in which they had planned to use the program. The
programmer stated:
“…we presented the challenges and said; -we have looked at your program and we
can see that it can do all these things. Moreover, the program can do these entire
things very well and it is very easy to use. However, the program is missing some
parts here where we cannot see how we could use your program, we need these
additional functionalities, we need to incorporate more in this part since the program
only incorporates ten or hundred data points and we need several thousands. How is
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it possible to do these things? I mean, the things we needed did not have the same
properties as pumps or ventilators… Therefore, we discussed with them but it was
also a question of getting them to understand the problems we were facing in our
industry”
Thus, through interaction and common action, the three participants from
Engineering Inc. managed to reduce uncertainty about the program and equivocality
regarding different understandings of the requirements of the company’s CSS.
Similarly, the individuals from the company managed to understand the specific needs
required by Engineering Inc. During these discussions, the individuals from both
companies agreed that certain parts of the program could be used while other parts
needed to be redesigned or developed from scratch. In addition, these meetings made
it possible for the team from Engineering Inc. and the market leader to jointly draft
(common action) a detailed solution of what and how to develop different parts and
features of the program. Consequently, when the team came back to Engineering
Inc., they had a very clear view of what they were about to develop. They had
insights into customers’ needs, lack of competitors, the technical solutions and an idea
of the resources they needed to develop the program. The programmer stated:
They allowed us to discuss with their salesperson. It was interesting to get an idea of
the unit cost for this device and if there were any tools that could aid development.
Nevertheless, we could also discuss with their developers, who could help us with
answers to anything from overarching issues to detailed technical questions. When we
came back home, we could pick up our notes… and they had given us answers to all
of our questions.
The next step was to write a report that was delivered to the manager. The manager
proceeded to promote the project and handed over the project to a decision
committee for a go/no-go decision. Thus, this constituted the formal end of the FFE.
The project received a go-decision and an extended team within the development
unit at Engineering Inc. developed the program. If the development team
encountered problems with the market leaders program they could obtain assistance
from the developers in the American company and its Swedish distributor, who had
their own staff of developers. This was an easy process since they had such a clear view
from the beginning and, when they encountered unintended consequences, they had
in-depth interaction with the expertise from the American company and its Swedish
distributor. The programmer stated:
“…when you start from the beginning, you are not many individuals, you have a
very good overview, and the one who formulated the problem [the initial idea] is
located within the unit. That makes it much easier than if the individual is located far
away. Then you cannot even speak to the individual directly and instead you have to
discuss with other individuals. This makes it very complicated and it is easy to
misunderstand each other. In Project Lambda, it was easy to understand and get an
overview. Everyone understood the ultimate objective.”
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Thus, their social process provided ‘clearness’ in the ultimate objective at the end of
the FFE. This was achieved through mutual interaction and common action, which
gave the individuals common experiences within their frames of reference, i.e.
everyone had a similar view of the ultimate objective. However, one other important
issue discussed by the programmer was the influence of distance. They needed close
informal interaction to provide ‘clearness’, which was more difficult over long
distances. If distance existed, as in this case with the American company, they
formalized the meeting and had extensive time to solve all questions and have time for
informal discussions.
5.4.3.1 Summarizing indications of the social process in Project Lambda
The social process in project Lambda started with the experiences provided by the
new manager (i.e. according to his frame of reference). The manager interacted with
the three participants and suggested that they (social structures through power)
contacted the market leader from another industry. The team received a copy of the
new software, which the team studied. Some parts they understood and other parts
they did not, which caused unintended consequences. The team formulated questions
regarding issues they found uncertain, equivocal, and/or dissonant, and put them to
individuals working at the market leader. Through interaction they started to
understand (opening sensemaking) and by the time that the team went home, they
had reduced uncertainty and equivocality.
The narratives indicate that the team members alternated between in-depth interaction
within the team and superficial interaction with significant others from the market
leader. In addition, the individuals at the market leader were open and receptive to
other individuals’ perspectives, which implies social structures that facilitated the
exchange of information through interaction and action. The last informative
illustration indicated that distance, per se, did not influence the social processes as the
individuals solved the need for information by formalizing the meeting, in order to
have face-to-face interaction.
5.4.3.2 Summarizing indications of the mechanisms in Project Lambda
The team members’ encountered uncertainty and equivocality in project Lambda and
both appeared from identical actions, i.e. studying the software code provided by the
market leader. To address uncertainty and equivocality, the individuals mainly relied
on what could be referred to as socio-technical and opening sensemaking, i.e. studying
the software code and interacting with the developer from the market leader as well as
discussing within the team. The mix of interaction facilitated the reduction of
uncertainty and equivocality. The ability to study a present and functioning solution
facilitated understanding of the product concept even if Project Lambda involved a
high degree of newness.
5.4.3.3 Summarizing indications of the aspects in Project Lambda
The narratives show that all aspects were considered in Project Lambda. From the
very beginning the team knew that there were no ‘competitors’ offering a similar
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solution on the market. Since no one offered this product, the team looked into an
existing product with similar features to those needed by Engineering Inc., which
facilitated understanding regarding ‘technical solutions’. Regarding ‘customers’ the
team had insight into the market need and benefits with the new ‘technical solution’.
The team was also well aware of the boundaries in terms of ‘resources’, i.e. time and
budget for the project. The interaction with the market leader also provided insight
into ‘resources’ such as possible margins. All these aspects were clear to the team
members at the end of the FFE.
The narratives also show that the team members interacted with many individuals
who were experts in their field regarding ‘technical solutions’. The experts were able
to provide answers which facilitated sensemaking by the team.
5.4.3.4 Summarizing indications of technology in Project Lambda
Engineering technology involves high task variation and high task analyzability in its
production. Even if the team members were experienced, Project Lambda involved a
high degree of newness which implied that they could not understand all features of
the software needed. In order to create clearness, the team members analyzed the
software provided, after which they broke down the software into features needed in
their product concept.
5.4.3.5 Summarizing indications of the FFE in relation to success and/or failure in Project
Lambda
Project Lambda was considered to be a very successful FFE by the team members in
terms of both process and result. The narratives show that they experienced
uncertainty and equivocality, which they reduced. Consequently, the team members
were able to provide clearness in all four aspects of ‘customers’, ‘competitors’,
‘resources’, and ‘technical solutions’.
5.4.4 The social process in a failure project at Engineering Inc. – Project Xi
Before Project Xi started, a small development project was conducted in a
development department at Engineering Inc. The development department is
hereinafter referred to as the “development unit”. The project was based on the idea
of a program which could safely transport information between different nodes
(computers) in a system. This project had a general description with many changes in
direction throughout the project. The developer described this project as very fuzzy,
especially regarding what they should develop. However, this could be accomplished
since only two individuals were involved, which provided extensive flexibility and
close daily interaction. Just before Project Xi started, Engineering Inc. changed their
business processes, requiring technicians and support personnel at Engineering Inc. to
have enhanced access to different nodes (i.e. computers) due to their increased
responsibility in performing remote product support. However, this demanded access
to information regarding installed hardware and software in each node located at each
customer. When doing this, the central organization at Engineering Inc. started a main
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project to facilitate remote support. The aim was to package information in a node87
and then to transfer this information to a database which was made accessible at
Engineering Inc. An example could be technical problems for a customer which
generated an “error code”. For this problem, the service technician may need
additional information, for example, regarding versions of software installed in the
node. The information (i.e. “error code” and installed software) was provided through
the service software, which packaged the information in the node. Then another
system transferred the information to a database, which was accessible for the service
technician.
Within the main project, they had heard about the small project performed by the
development unit and instead of developing something new, they wanted to use this
program to transfer the information from the node to the database. Therefore, the
project manager for the main project contacted the product manager for the small
project. Thereafter, the product manager contacted the local project coordinator at the
development unit to utilize his/her technical expertise, which was the start (TG0) of
Project Xi. The main project was divided in three subprojects, the packaging project,
the transmission project (Project Xi) and the database project. In the beginning, there
was substantial equivocality in the interface between the three projects, i.e. how the
transmission program should interact with packaging and how to deliver the
information to the database. Therefore, Project Xi began with informal discussions,
which resulted in a specification for the main project and a product specification for
the functionality provided to the development unit by the packaging project. This
technical specification resulted in a difficult discussion since the team in the
development unit thought the functionality was broadly described and open to
interpretation, i.e. equivocal. The project coordinator stated:
“…it was quite a difficult discussion regarding this product specification, which was
considered to be of very bad quality by individuals involved in Project Xi. It was
written by people in the packaging project and we were not really synced with them
and therefore not able to understand the product specification, from both sides”.
Consistent with the routine for pre-studies in external assignments, the development
unit developed an IP-document, which aimed to develop specific details of
functionality and deliverables to the packaging project. Since the product specification
was broadly defined, the project coordinator and the programmer more or less started
with a blank whiteboard in a conference room. The project coordinator and the
programmer had in-depth discussions and started to draw the first outline of a
solution. These discussions were essential for receiving a common mental image of
how to address the general description from the packaging project. When doing this,
the starting-point was based on the actions performed in the previous pilot project, i.e.
past experiences from the development of the first prototype version of the secure
transfer program. The programmer stated:

87

A node is a terminal in a computer network.
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“From the beginning I got the impression that we would continue to finish the
prototype project… i.e. the things we had not managed to develop within the
prototype project. At least that was my starting-point. This is at least how I
understood it when they described it, but it was nothing like that. And, several times
during the project there were large changes regarding the view of the target”
Therefore, based on their knowledge of the secure transfer program, the coordinator
and programmer developed a more detailed technical specification for Project Xi. This
session involved discussions, drawings and additional insights from other individuals
who were experts on certain parts of the developed program. However, they had to
make a number of assumptions during the whiteboard session regarding functionality
and especially regarding the interface between packaging and transmission. Then, this
specification was sent to the main project and packaging project. Since Project Xi was
suggested to the development unit rather late, Project Xi was already pressed for time
when they made the IP-document. Usually, they would have waited for an answer
from the other projects before starting development since the IP-document had the
function of a control reference for approved functionality to be developed within the
project. However, the whiteboard meeting resulted in a clear view of some of the
functionality in Project Xi and other parts of functionality contained more ‘fuzziness’.
Therefore, the coordinator started to assign tasks to team members to develop the
functionality of which they had a clear view. The point where the coordinator started
to assign tasks to team members could be described as the formal end of the FFE, even
though the formal approval of the product specification (i.e. go/no-go decision) was
not made in the main project. Accordingly, since the coordinator and programmer
had not received final approval of their specification, they did not have a completely
clear view of the product concept in Project Xi. Due to the time pressure, they also
decided to skip activities in the FFE, such as use-case descriptions. Nevertheless, this
IP-document resulted in a meeting which usually would be in the FFE.
After a few weeks, two individuals from the packaging project visited the coordinator
in Project Xi to have a discussion with the individuals from the packaging project
regarding the interfaces between packaging and transmission, at least this was what the
coordinator expected. However, at the meeting the two individuals presented their
view of their project, which included functionality developed by them in the program
developed in Project Xi. This view was nothing like the view drawn by the
coordinator and programmer at their whiteboard meeting, and the coordinator
immediately realized the impact of their presentation and the large divide in views.
Now a political power game started since the development unit’s product also was
used for other purposes at Engineering Inc. and therefore the boundaries of what to
include in their product had to be determined. This political game more or less
favored the view of the coordinator and programmer, i.e. to exclude the suggested
program from the packaging unit. Nevertheless, Project Xi had to integrate one part
of the program developed by the packaging unit which caused many unexpected
consequences within Project Xi. The project coordinator stated:
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“In many cases the discussion started with a “why” or a “how come”? In most cases,
this is somehow solved when you receive more detailed information and explanations.
Sometimes, we almost had to pull out this detailed information and explanations but
as soon as this was made clear, it was just a matter of proceeding with the work
again”
The unintended consequences resulted in uncertainty and equivocality for individuals
in Project Xi and these triggered interaction. Since they had to search for information
(uncertainty) and receive explanations (equivocality), this slowed the process until they
had sufficient information or a likely explanation or assumption in order to proceed
with action. However, the relation between the packaging project and Project Xi was
suffering from the initial political power game. Therefore, they did not have a clear
view of the interfaces and consequently they continuously encountered unexpected
consequences, which caused uncertainty and equivocality. In order to proceed with
the project, they made assumptions, which resulted in other unexpected
consequences. The project coordinator stated:
“…we often had to do corrections because we misunderstood something [equivocality]
or did not have enough information [uncertainty] to interpret in a correct way”.
In order to solve their unintended consequences, they tried to interact with
individuals in the packaging project. However, when the individuals requested more
information to reduce uncertainty, this often resulted in equivocality and dissonance,
making it even more difficult to proceed without taking actions in another direction
than expected. Consequently, uncertainty became equivocality and dissonance. The
project coordinator stated:
“…when we started to ask these detailed questions, we often received answers we did
not expect and then we had to make corrections [in the program]. Because we had
made an assumption which turned out to be wrong…”
These problems continued throughout Project Xi. Even when they had developed the
program, they encountered so many unintended consequences during testing that they
had to involve additional programmers to solve these problems before sending the first
test to the main project. One explanation for the large degree of unintended
consequences could be the extensive experience of the program in the development
unit, which needed to be integrated with something completely new, provided by
another unit that did not provide sufficient information or interaction in order to
create ‘clearness’. This lack of ‘clearness’ continued throughout the entire Project Xi.
The project coordinator stated:
“…it was bad preparation, …not enough time was spent to reach an agreement and
make sure that this description was good enough to reach a mutual understanding”
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The IP-document provided specific information but needed to be complemented
with a social process in order to evolve overlapping frames of reference among
participants. This was achieved through interactions in order to receive descriptions
that provided ‘clearness’. Otherwise, team members relied on assumptions in order to
proceed with actions, which due to the complexity of the interfaces between
packaging and transmission, often turned out to be false assumptions. Consequently,
the development unit team made assumptions to address the lack of information
(uncertainty) and the possible interpretations of the information (equivocality) in order
to proceed with actions. However, these assumptions were treated as truths in the
frame of reference, resulting in dissonance when the packaging unit questioned the
assumptions.
5.4.4.1 Summarizing indications of the social process in Project Xi
In Project Xi the social process was affected by the distance between the individuals in
the different subunits, which made it difficult for in-depth interaction. The
programmers took action with the expectation that they should continue with a
previous project. However, during interaction with significant others they
experienced unintended consequences which caused uncertainty, equivocality, and
dissonance. The differences in views caused by the fuzzy product concept was
addressed through social structures of power by significant others, which forced the
programmers to take action in a certain direction even though they were not
convinced.
The narratives about Project Xi also indicated that when the social structures were
hampered, as in the case of the political game, the flow was reduced in the social
process. Due to the reduced flow in the social process, individuals reduced their
exchange of information, which could have reduced equivocality and eliminated
dissonance. In order to proceed with actions, the individuals made assumptions about
how the product should be designed which often caused negative unintended
consequences.
5.4.4.2 Summarizing indications of the mechanisms in Project Xi
In Project Xi the individuals experienced uncertainty, equivocality, and dissonance
due to unintended consequences. In some cases it was enough to receive information
(uncertainty) while other occasions needed detailed explanations because the
individuals misunderstood (equivocality and/or dissonance). Equivocality was reduced
by in-depth interaction where the individuals agreed to enact assumptions, which
made it possible to proceed with action. However, unintended consequences from
these actions often resulted in dissonance when the assumptions guiding the actions
turned out to be false or misdirected. Consequently, resolutions of equivocality
resulted in dissonance.
5.4.4.3 Summarizing indications of the aspects in Project Xi
The individuals in this project mainly discussed ‘technical solutions’ and ‘resources’.
The main problem was that the individuals continuously experienced unintended
consequences regarding the ‘technical solutions’ since the formal document providing
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instructions only addressed technical issues in general terms. In Project Xi the
individuals did not have much insight into issues related to ‘customers’ and
‘competitors’. The only thing which may be interpreted as related to ‘customers’ is the
broad description of what the software should be able to do. At the end of the FFE,
Project Xi was still generally formulated and, therefore, open to equivocality regarding
‘technical aspects’ and ‘resources’ due to the time pressure.
5.4.4.4 Summarizing indications of technology in Project Xi
Engineering technology is characterized by daily processes with high analyzability.
Accordingly, in Project Xi the initial response to unintended consequences was to
analyze. When the individuals encountered equivocality, they made assumptions
which made it possible to continue to analyze in order to proceed with actions.
However, interaction with significant others often implied that the assumptions turned
out to be false, which resulted in dissonance. When the individuals experienced
dissonance, they were unable to analyze and had to interact until the phenomenon
made sense.
5.4.4.5 Summarizing indications of the FFE in relation to success and/or failure in Project Xi
Project Xi was considered a failure FFE, mostly caused by the vague and general
descriptions provided in the FFE which forced the individuals to make assumptions.
The individuals were not able to reduce equivocality in the FFE which occasionally
caused dissonance that they were able to eliminate, but with the cost of timeconsuming rework. The final product was considered as a failure since many
unintended consequences had to be addressed at the end of the process during testing
and many were addressed after launch.
5.5 THE SOCIAL PROCESS IN THE FFE OF PRODUCT INNOVATION PROCESSES
The four success and failure projects provided several indications in relation to the
concepts in the conceptual model. These indications are shown in Figure 23 regarding
success FFEs and in Figure 24 regarding failure FFEs. The indications of the social
process provide both similarities and differences between the social processes in success
and failure FFEs. Nevertheless, these indications only provide a short excerpt from the
narratives for the projects presented from each company.
5.5.1 The social processes in success FFEs
Figure 23 shows indications for the social process in the success projects for the four
companies in relation to the conceptual model. The letters below are related to each
concept in the conceptual model. In the success FFE at Pasta Food Inc. (Project Alfa),
the well-established myth of the impossible amount of wholemeal in the product
recipe was transmitted by the social structures (E) within the industry and guided the
initial view of the product manager through her frame of reference (A). However, the
unintended consequence (C) during the study trip altered a part of her frame of
reference (A) and made her think (D) i.e. the idea of using similar ingredients. This
guided her actions (B) and the interaction (B) with the operator and the actions (B)
during the series of initial tests. The consequence of an immediate good result of the
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tests was the first step in making a product that would alter the social structure (E) of
the industry, i.e. the “wholemeal myth”.
At Nourishing Inc. (Figure 23), the project managers could not see the market
potential of the product concept, i.e. was not able to make the linkages in their frames
of references (A) due to a lack of experience. Therefore, the project managers were
unable to think (D) about the market potential. However, interaction (B) with
significant others (i.e. the counselor and customers) provided input to the project
managers frame of reference, which provided ‘clearness’ (C) regarding the market
potential of the product concept. Consequently, the ‘clearness’ experienced by the
product managers regarding the product concept evolved as an image revealed piece
by piece. In this case, the unintended consequences opened up even greater
possibilities.
As shown in Figure 23, the success FFE at Consulting Inc. departed from the
extensive experiences of the consultant, i.e. his frame of reference (A). In his thoughts
(D), he linked his experiences to the contextual circumstances of the customers he was
meeting (E). The solution formulated by the consultant (i.e. the idea he thought
about) was to use Microsoft Office to simplify for the customers. Thus, the consultant
had a clear general view of what to do, but did not know how to do it (i.e.
uncertainty). Therefore, the consultant started with trial-and-error actions (B) and
constantly experienced equivocality and dissonance (C). Nevertheless, he continued
with trial-and-error actions (B) until he had built experiences (i.e. added new parts in
his frame of reference) (A) to solve the unintended consequences he encountered (C).
Consequently, new insights were driven by unintended consequences (C) as well as
equivocality and dissonance, which drove the consultants to build experiences through
iterative tests (B) until they received a consequence (C) that corresponded with their
idea.
In the success FFE at Engineering Inc. (Table 24), the manager suggested a contact
with the market leader within another field. The project participants contacted (B)
significant others at the market leader and received a copy of their program. Then the
project participants used their experience (A) when they analyzed the other company’s
program. This resulted in unintended consequences (C) in relation to the prerequisites
for Engineering Inc., i.e. equivocality regarding the product concept (C), which the
project participants tried to address by formulating questions. To answer these
questions, project participants interacted (B) with the expertise from the other
company.
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(A) Indications about frames of
reference
Pasta Food Inc. – Project Alfa
x Was questioned due to an unintended
consequence.
x Was aligned with the social structures.
Nourishing Inc. – Project Psi
x Founders lacked market insight.
Consulting Inc. – Project Tau
x Drew on previous experiences (A) Frame of
of large documentation.
reference
x Did not know how to use
Microsoft Offices for these purposes.
Engineering Inc. – Project Lambda
x Used their experience to understand the
copy of the program.

E) Indications about structures
Pasta Food Inc. – Project Alfa
x Interaction aligned with power
structures of individual identity.
Nourishing Inc. – Project Psi
x Guided towards market actions.
In relation to Consulting Inc. – Project Tau
In relation
significant others x Subtle signals from significant others
to self
when interacting.
Engineering Inc. – Project Lambda
x Pursued the advice of the manager
when contacting the company
x Trusted the expertise of the other
company.

(E) Social
(B) Indications about action & interaction
structures
Pasta Food Inc. – Project Alfa
(D) Thought
x Reflection and interaction was
(D) Indications about thought
followed by action.
(B) Acton &
Pasta Food Inc. – Project Alfa
Nourishing Inc. – Project Psi
Interaction
x Individuals thoughts were aligned with
x Actions toward market.
social structures.
x Interacted with significant individuals
Nourishing Inc. – Project Psi
from potential customers.
x Could not think of market potential.
Consulting Inc. – Project Tau
(C) Intended
Consulting Inc. – Project Tau
x Had meetings with customers.
& Unintended
x Thought about the difficulties to adjust the
consequences
x Interacted with a consultant to generate ideas.
current product to customers need.
x Iterative tests identified possibilities and
x Could see how they wanted to use
limitations of Microsoft Office.
Microsoft Office for a simple system.
Inside the
Engineering Inc. – Project Lambda
Engineering
Inc. – Project Lambda
individual
x Project participants interacted with the
x Related experiences to the insights into the
expertise from the other company.
market leaders program to generate ideas.
Observable
x Project participants acted as expertise from the
other company suggested.
(C) Indications about (un)intended
consequences
(C) Indications about uncertainty, equivocality, &
Pasta Food Inc. – Project Alfa
dissonance
x Unintended consequences in relation to social
Pasta Food Inc. – Project Alfa
structures and thought triggered action and
interaction.
x Equivocality was reduced by identifying causality through
Nourishing Inc. – Project Psi
trial-and-error action.
x Repeatedly unintended positive responses from
x Dissonance was reduced through intense interaction and
potential customers
structured procedures of action.
x Widened the founders’ perspective of potential
x Dissonance was reduced through confirming experience that
market.
verified causality in unintended consequences and
Consulting Inc. – Project Tau
corresponding action.
Nourishing Inc. – Project Psi
x Could feel the unintended consequence of the
x Fuzziness existed regarding market potential of the product
customer due to the large documentation.
concept
x Intended and unintended consequences in relation
x Clear market potential after interaction with significant others.
to the consultants’ view of what they wanted.
Consulting Inc. – Project Tau
Engineering Inc. – Project Lambda
x Expressed through questions addressing unintended
x Applying the copy of the program gave unintended
consequences.
consequence in the context of Engineering Inc.
Engineering Inc. – Project Lambda
x Expertise provided suggestions to posed questions
x Addressed equivocality by questions to significant others.
and confirmed possible solutions.

FIGURE 23

Indications of the social process in relation to the conceptual model in success FFEs
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5.5.2 The social processes in failure FFEs
As shown in Figure 24, the selected project, which represented a failure FFE at Pasta
Food Inc. was Project Zeta. In Project Zeta, the former owner’s frame of reference
(A) guided his thoughts (D) in the direction of the initial idea. When the significant
others were involved (i.e. the operator, product manager, and production manager),
they encountered many unintended consequences (C). One of these unintended
consequences appeared due to the variation of responses from significant others (e.g. at
the board meeting for the sales partner) where the product concept was presented.
This resulted in equivocality, which the production manager and operator tried to
reduce through trial and error in the production facility. Thus, their extensive
experience assimilated in their frames of references (A) guided actions (B) in order to
reduce equivocality. The unintended consequences of actions in the production
facility were conveyed to the decision committee, which used social structures (E)
through power in order to continue with Project Zeta.
At Nourishing Inc., the failure FFE was represented by Project H, where the project
manager did not take action (Figure 24). The main interest for the project manager
was technology, i.e. central in his frame of reference (A), which directed his attention
towards thoughts (D), actions and interactions (E) regarding technological issues. The
significant others used social structures through power (B), i.e. the project manager
received financing if he verified the technical solution through interaction with
potential customers. However, the project manager chose not to interact with
potential customers, which resulted in equivocality regarding the market potential and
repeated unintended consequences (C) due to the lack of market action and
interaction (B). When the counselor (significant other) confronted the project
manager, i.e. interaction (B) he agreed with the view presented by the counselor.
As shown in Figure 24 regarding Consulting Inc., previous experiences stored in the
consultant’s frame of references (A) guided the initial actions taken. However, several
unintended consequences (C) forced the consultant to alter the view and integrate
with other products at Consulting Inc., i.e. interact with significant others. This
resulted in an iterative process, where interaction with the other consultant and the
salesperson (E) resulted in a modified product concept (i.e. the view of the project
participants) and interaction with customers and the other consultant, which gave
unintended consequences (C) that altered the consultant’s frame of reference (A).
However, the change in the consultant’s frame of reference implied an increased
management focuses on the product concept. However, additional interaction (B)
with potential customers (significant others) and the changed actions (B) by the
consultants still led to unintended consequences (C) since the customers was not
convinced of the benefit of the product.
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(A) Indications about frames of

reference
Pasta Food Inc. – Project Zeta
x Guided the thought (idea) of the former
owner.
x Persisted despite unintended consequences.
Nourishing Inc. – Project H
x Guided towards technical development.
Consulting Inc. – Project Fi
x Previous experiences guided
(A) Frame of
the consultants to an integrated
reference
product concept.
Engineering Inc. – Project Xi
x Programmers departed from experiences
from the previous project.

(E) Indications about structures
Pasta Food Inc. – Project Zeta
x Power structures forced decisions and
continuation of the project.
Nourishing Inc. – Project H
x Guided towards market actions.
Consulting Inc. – Project Fi
In relation to
In relation
x Significant others provided a directive
significant others
to self
to develop a new product
x Significant others (customers) indicated
additional management focus.
Engineering Inc. – Project Xi
x Significant others could draw upon
social structures through power.

(B) Indications about action &
(E) Social
interaction
structures
(D)
Thought
Pasta Food Inc. – Project Zeta
x Previous actions guided when
(D) Indications about thought
encountering unintended consequences. (B) Acton &
Pasta Food Inc. – Project Zeta
Interaction
Nourishing Inc. – Project H
x Experience guided the thoughts (idea) of
x The founder only developed the technical
the former owner.
solutions.
Nourishing Inc. – Project H
x Avoided market related actions.
x Thought mainly about technical solutions
(C) Intended
Consulting Inc. – Project Fi
x Agreed on the view of avoiding market
&
Unintended
x Acted toward development of the previous
activities.
consequences
product.
Consulting Inc. – Project Fi
x Interacted with customers, consultants, and
x Were thinking from different perspectives.
the sales person.
Engineering
Inc. – Project Xi
Inside the
x Actions addressed the comments from
xindividual
Thought they would continue with the
customers.
previous product.
Engineering Inc. – Project Xi
x Thought in line with the significant
Observable
x Acted in line with the IP and expected
others.
continuation from the previous project.
x Interacted with significant others.
(C) Indications about (un)intended consequences
(C) Indications about uncertainty,
equivocality, & dissonance
Pasta Food Inc. – Project Zeta
x Compared ingredients to reduce uncertainty.
x Tried to solve equivocality and dissonance by
trial-and-error action.
Nourishing Inc. – Project H
x Fuzziness regarded market potential and user
influence on product concept.
Consulting Inc. – Project Fi
x Not as easy to sell as expected.
x Customers’ reaction resulted in changes in the
product concept to a management perspective.
Engineering Inc. – Project Xi
x Fuzziness regarding the product concept and
how to take action.

FIGURE 24

Pasta Food Inc. – Project Zeta
x Unintended consequences questioned their experiences
(frames of reference) and triggered actions.
x Intended consequences proceeded within the ordinary flow of
action and interaction.
Nourishing Inc. – Project H
x Repeated unintended consequence due to lack of market
actions.
Consulting Inc. – Project Fi
x Customers’ reaction when the product concept was presented.
x The reactions of the first test customer.
x Difficulties of the technical equipment installed and used for
all customers.
Engineering Inc. – Project Xi
x Presented the view in the IP.
x The view of the significant others did not correspond with the
view of the project team.

Indications of the social process in relation to the conceptual model in failure FFEs
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In the failure FFE (Project Xi) at Engineering Inc. (Figure 24), the programmer
departed from his frame of reference (A) when thinking (D) and acting (B). Initially
the programmer acted and thought according to his experiences (i.e. frame of
reference) from the previous project. However, when interacting (B) with significant
others, the programmer realized that their actions and view did not correspond (i.e.
equivocality and dissonance) to the view of significant others (C). In addition, the
significant other used social structures through power (E) which forced adjustment of
the project participants’ actions. This implied unintended consequences (C) to
participating individuals in Project Xi, and they adjusted their actions (B) in
accordance with the significant others. One underlying reason to the experienced
equivocality, dissonance and unintended consequences (B) was the long distances
between individuals, which implied difficulties in bringing ‘clearness’ (i.e. univocality
and consonance) to the product concept. The equivocality regarding the product
concept led to several unintended consequences in which the assumptions made by
participating were questioned. Thus participating individuals had to change direction
in their frame of reference (A), thoughts (D) and actions (B).
5.5.3 SUMMARIZING INDICATIONS OF UNCERTAINTY, EQUIVOCALITY, AND
DISSONANCE IN FFES
In previous sections, the narratives from the four success and failure FFEs indicated
that individuals were able to identify uncertainty, equivocality, and dissonance
separately. Table 40 provides a summary of the analysis of narratives regarding the
evidence of uncertainty, equivocality, and dissonance, as well as the methods used by
participants to resolve or eliminate uncertainty, equivocality, and dissonance. Table 40
is divided into two panels (A and B) that summarize all 31 projects from all four
companies88. In some projects the narratives provided more than one indication of
uncertainty, equivocality, and dissonance and in others, shown with a question mark,
the evidence from the narratives was deemed by the researcher to be less clear. If the
narrative did not provide any information which could be interpreted as uncertainty,
equivocality or dissonance, the cell was named ‘could not find indication’. Each
indication is also linked to the aspect(s) (customers, competitors, resources, and/or
technical solutions) involved, where more than one aspect may be considered to be
uncertain, equivocal, or dissonant. For example, a discussion regarding the ‘technical
solution’ may involves the participants’ view of ‘customers’ needs.

88
The repertory grid analyzes included 32 projects, one of which was added by a respondent. In the current analysis
only 31 projects are used. Thus, the one project by the respondent is deleted (Project Jota).
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TABLE 40 Summarizing findings of uncertainty, equivocality, and dissonance

1) In-depth
Deviating opinions whether to
interaction discussion change ingredients (customers,
2) Action of testing in technical solutions)
production

1) Why are we using these
ingredients (customers, technical
solutions)
2) See if the product improves
with the new ingredient
(technical solutions)
Market survey and sales on
segment (customers)
Action of reading
statistics

1) Action of reading Deviating opinions on quality
statistics
problems (customers, technical
2) Action of
solutions)
structured experiment

1) Sales on segments within
industry (customers, competitors)
2) How much water was
needed for the new ingredient
(technical solutions)

Fulfilled intentions above
expectations and moved a
barrier (technical solutions)

1) Fulfilled intentions above
expectations and moved a
barrier (technical solutions)
2) One ingredient provided
unexpected positive effect on
quality (technical solutions)
Superficial interaction If this ingredient provides such
directive
god qualities, why are we not
using it in this product?
(customers, technical solutions)

In-depth interaction
convincing

Convincing
promotion
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In-depth interaction
discussion and the
action of replacing
ingredient

In-depth interaction
discussion and
directive

2) Action of testing in
production

1) Action of testing in
production

Action of testing in
production

Dissonance
Indication
Address
1) They produced the
1) Superficial
impossible product (technical
interaction discussion,
solutions)
sensing, and action of
reading documents
2) Random amount of added
2) In-depth
water (technical solutions)
interaction compromising and action of
testing in production
Fulfilled nutritive requirements Action of testing in
above expectation on first
production
attempt (technical solutions)

Deviating opinions on replacing Superficial interaction One ingredient did not stick to
old product (customers)
directive
the product and did not
understand why (technical
solutions)

Customers understanding
deviated from company facts
(customers)

Deviating opinions of ability to In-depth interaction
achieve standards for healthiness discussion
(technical solutions)

1) Action of testing in
nutrition program
2) Acton of reading
statistics
Action of testing in
production

1) See if the new ingredient met
requirements (technical solutions)
2) Sales on segments within
industry (customers, competitors)
See if possible to apply “beta”solution to other products
(technical solutions)

PANEL A
Routine technology – Pasta Food Inc.
Uncertainty
Equivocality
FFE in
Project
Indication
Address
Indication
Address
1) How to address emerging
1) Superficial
What recipe was approved at
In-depth interaction
trend (customers**)
interaction discussion the go-decision (technical
discussion and action
2) See if possible to produce
2) Action of testing in solutions)
of testing in
(technical solutions)
production
production

Success

Alfa*

Beta

Gamma

Delta

Epsilon

Theta

Failure

Success

Failure

Zeta

Eta

Rho

Sigma

Tau

Ypsilon

1) Market need (customers,
competitors)
2) Criteria for certification
(technical solutions)

1)Superficial
interaction

Deviating opinions of how to
proceed with product concept
(technical solutions, customers)

In-depth interaction
discussion
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Could not find indication

Could not find
indication

The expectation of huge success In-depth interaction
when testing did not occur
discussion***
(customers)

Superficial interaction
discussion

Action of testing
solutions

Superficial interaction
discussion and
documents

Could not find
indication

1) Superficial
interaction description
2) Superficial
interaction
directive***

Did not know what else to test In-depth interaction
to solve the unintended
discussion***
consequences (technical solutions)

Superficial interaction 1) Mistake in production which
discussion and
identified market opportunity
directive
(customers, technical solutions)
2) Problems with taste and
hardness (customers, technical
solutions)
Craft technology – Consulting Inc.
Features included in the
Superficial interaction Thought it was to simple while Superficial interaction Could not find indication
product concept (customers,
discussion and action potential customers did not
discussion
technical solutions)
of reading documents (customers, technical solutions)
1) Identifying market need
1) Superficial
Consultation of development to In-depth interaction Tool instantly exceeded
(customers, competitors)
interaction discussion anchor different views
discussion and dialog expectations (technical solutions)
2) Testing the product concept 2) In-depth
(Customers, technical solutions)
(customers, technical solutions)
interaction discussion
Action of testing
Could not find indication
Could not find
Could not understand the
Needed information about
solutions
indication
results of the testing (technical
technical aspects (technical
solutions)
solutions)
Market need (customers, technical Superficial interaction Could not find indication
Could not find
Customer response exceeded
solutions)
discussion and action
indication
expectation (customers)
of reading documents

Deviating opinions on product
fit with potential customers
(customers)

Action of testing in
Different interpretations and
In-depth interaction
production and tasting suggestions of consistency and discussion
taste (customers, technical solutions)

Requiring specification from
Action of reading
supplier of ingredient (customers, documents
technical solutions)

Satisfying consistency of the
product (customers, technical
solutions)

2) Superficial
interaction and action
of reading documents
Superficial interaction Deviating opinions of value and In-depth interaction
Market research for product
discussion
content in product concept
convincing
concept (customers, competitors,
technical solutions)
(technical solutions)
* The projects presented in chapter 5 are shown in bold
** The aspects involved are shown in italics
*** Was not reduced/eliminated or reduced/eliminated but caused delays in process

Fi

Chi

1) Verify market (customers,
competitors)
2) Progress in project (resources,
technical solutions)

Development of the business
plan (customer, competitors,
resocurces)
Market research (customers,
competitors)

In-depth interaction
directive

Financial position (resources)

1) Superficial
interaction discussion
and presentation
2) Superficial
interaction
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Could not find indication

Could not find
indication

In-depth interaction
discussion

In-depth interaction
and directive

Deviating opinions of
construction (technical solutions)

Superficial interaction Identification of the first
customer (customers)

Could not find
indication

1) Superficial
interaction discussion
2) Superficial
interaction discussion
Action of reading
documents and indepth interaction
discussion
Superficial interaction
discussion

1) The potential of the idea
(customers, competitors)
2) financing through external
funding (resources)
Verification of construction
(technical solutions)

1) Lower cost than expected on
market (resources, competitors)
2) Tests exceeded expectation
(customers, technical solutions)

Could not achieve intensions
(customers, technical solutions)

Finance withdrawn (resources)

Could not find indication

Financial position (resources)

First prototype broke by
mistake (technical solutions)

Could not find indication

Superficial interaction
directive?***

Could not find
indication

In-depth interaction
discussion

Superficial interaction
discussion

Could not find
indication

Superficial interaction
discussion

1) In-depth
interaction discussion
2) Action of test in
production

In-depth interaction
discussion

Dissonance
Indication
Address
Even larger potential than
Superficial interaction
expected (customers)
discussion

Superficial interaction Solution exceeded expectation
negotiation
(technical solutions)

Could not find
indication

Could not find indication

Superficial interaction Deviating opinions of value
convincing and action (resources)
of reading documents

The potential of the idea
(customers, competitors, technical
solutions)

Could not find indication

Action of test in
production and
reading documents

Research technology – Nourishing Inc.
Equivocality
Indication
Address
Deviating interpretations on
In-depth interaction
market potential (customers,
discussion?
competitors)
Superficial interaction
Deviating opinions of how to
discussion
proceed (customers, technical
solutions)

Installation effects on the
measurability of the flow
(customers, technical solutions)

PANEL B
Uncertainty
FFE of
Project
Indication
Address
Identify market need (customers) Superficial interaction
discussion and
presentation
Superficial interaction
Update of present status
presentation
(customers, technical solutions,
resources)

Success

Failure

Psi

Omega

Digamma

Stigma

Heta

Koppa

Sampi

BƝth

DƗleth

Success

Failure

HƝ

Kappa

Lambda

My

Ny

Xi

Omikron

Different understandings of
requirements (technical solutions)

Superficial interaction
presentation and
Action of reading
documents
Action of reading
documents

Description of intentions with
system (customers, technical
solutions)

Requirements of the system
(customers)

Could not find indication?

Could not understand reasons
to non existing market actions
(customers, competitors)

Could not find
indication

Could not find indication

Deviating interpretation from
general description of the new
modules (technical solutions)
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Superficial interaction Project target deviated
and documents***
completely to expectation
(technical solutions)

Deviating interpretations of the Superficial interaction Could not understand the
indifference of the unit
need of adjustments and actual discussion and
(customers, technical solutions)
implementation (technical
presentation***
solutions, resources)

Superficial interaction
dialog and in-depth
interaction
discussion***

In-depth interaction
discussion and
Superficial interaction
directive***
Superficial interaction
discussion***

In dept discussion and
action of reading
documents

Could not find
indication

Could not find
indication

Could not find
indication

Contrasting assumptions
regarding the sequence of data
transmission (technical solutions)

Superficial interaction Project target deviated
description and
completely to expectation
directive ***
(technical solutions)

1) Superficial
interaction and
documents
2) Superficial
interaction discussion
and dialog
Could not find
indication

Superficial interaction Could not find indication
discussion

Identification of three
In-depth interaction
alternative strategies (customers, discussion
resources, technical solutions)
Engineering technology – Engineering Inc.
Could not find indication?
Could not find
indication

1) Deviating understandings of
future added features (technical
solutions)
2) Outsiders provided extensive
new understanding (customers,
competitors)
Identifying functionalities to be Action of reading
Deviating interpretations due to
include in the project (customers, documents
not appointed roles in project
technical solutions)
(resources, technical solutions)
Demanding a description of
Superficial interaction Broadly described functionality
included features (technical
request of documents with many interpretations
solutions)
(technical solutions)

1) In-depth
interaction discussion
and action of reading
code
2) Superficial
interaction discussion
1) Superficial
interaction dialog and
action of reading
documents

1) Used other product as
departure (technical solutions)
2) The unit cost of program
(customers)

Requirements of the system
(customers, competitors)

Action of reading
documents

Assessed time needed (resources)

Description of status on product In-depth interaction
concept (customers, resources,
discussion
technical solutions)

* The projects presented in chapter 5 are shown in bold
** The aspects involved are shown in italics
*** Was not reduced/eliminated or reduced/eliminated but caused delays in process
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Table 40 shows indications of uncertainty, equivocality, and dissonance and how these
variables were addressed in 158 of 186 cells. In 28 of the 186 cells I was not able to
determine the existence of uncertainty, equivocality, and dissonance. In 7 of 9 failure
FFEs the individuals were not able to eliminate dissonance. Further, in 3 of 9 failure
FFEs they were not able to reduce equivocality. In addition, the uncertainty,
equivocality, and dissonance that individuals experienced was frequently regarding
customers (49 of 93 cells) and technical solutions (45 of 93 cells) which may indicate
that these aspects were central for developing the product concept in the FFE and,
thus, encountered frequently.
From Table 40 several small tables were prepared by, first, summing the existence of
uncertainty, equivocality, and dissonance in success and failure FFEs. The chi-square
tests reviled that the noll hypothese, H0, of no difference could not be rejected at the
0.05 level (p=0.05). Consequently, uncertainty, equivocality, and dissonance are to be
expected in both success and failure FFEs. Second, the number of occurrences where
individuals were able to reduce equivocality
Success Failure Total or eliminate dissonance were counted (i.e.
Dissonance –
19
1
20
two indications within one cell was counted as
eliminated
two occurrences) and tested with chi-square.
Dissonance –
0
7
7
not eliminated
These tests resulted in rejecting the null
Total
19
8
27
hypotheses, H0, of no difference at the 0.05
Consequently,
both
level
(p=0.05).89.
Success Failure Total equivocality and dissonance are related to the
Equivocality –
success and failure in FFEs. Specifically the
17
5
22
reduced
presence of unresolved equivocality and
Equivocality –
0
3
3
dissonance is likely to be associated with a
not reduced
failure FFE.
Total
17
8
25
Third, there is a difference, at the 0.05 level (p=0.05), in addressing uncertainty,
equivocality, and dissonance by superficial interaction, in-depth interaction, or action.
Consequently, there are relationships between uncertainty, equivocality, and
dissonance and how the
Uncertainty Equivocality Disonance Total
participants addressed these
Superficial
20
12
12
44
key concepts. From a
interaction
In-depth
theoretical perspective,
5
12
10
27
interaction
uncertainty is about searching
Action
22
1
10
33
for information in situations
Total
47
25
32
104
where cause-effect is known.
Thus, it involves a situation where superficial interaction may provide a wide range of
information. Similarly, the action of reading may provide the information needed.
Equivocality involves deviating interpretations between individuals and therefore it
may be expected that equivocality is addressed by both superficial and in-depth
89
Chi-square tests where also conducted on a matrix where occurrence was numbered in terms of one cell in
Table 40 (i.e. counting two indications in one cell as one occurrence) and for both equivocality and
dissonance H0 was rejected.
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interaction. Dissonance shows an even distribution between superficial and in-depth
interaction and action. This is consistent with Ifvarsson (2003) who suggest that
dissonance may be addressed in different forms, where superficial and in-depth
interaction corresponds with opening sensemaking and action with socio-technical
sensemaking.
5.5.4 Summarizing findings of social processes in FFEs
The narratives provided several indications. First, the conceptual model is useful to
understand how the social process progresses when the participants evolve a product
concept in the FFE. However, the indications show that the steps in the model
provide a simplified view of the complex interplay of frames of reference, thoughts,
actions, interactions and social structures in relation to ‘the self’ and significant others.
In addition, the indications provided support for the steps in the conceptual model in
both failure and success FFEs, which indicate that social processes follow similar
patterns on a general level. This corroborates the evidence in Section 4.2, which
indicated a low relationship between the concepts in the social process (i.e. the
constructs for interaction, thought, uncertainty, equivocality, and dissonance) and
failure/success. However, on a detailed level, the narratives indicated differences
between success and failure FFEs within the steps in the conceptual model, even if the
individuals followed the steps on a general level in the four companies.
Second, on a detailed level, the narratives indicated that the respondents in the failure
FFEs frequently encountered unintended consequences, which implied uncertainty,
equivocality, and/or dissonance. In addition, in failure FFEs the unintended
consequences causing uncertainty, equivocality, and/or dissonance were described by
the respondents as more problematic to address and reduce or eliminate. The
respondents used different ways to address uncertainty, equivocality, and dissonance
such as trial-and-error tests or made assumptions in order to proceed with actions. In
success FFEs, the respondents experienced unintended consequences, which exceeded
their expectations, and therefore only needed to be verified through action and
interaction. However, if the respondents encountered unintended consequences that
caused problems, they described how these unintended consequences were easily
solved through action and interaction. Therefore, the flow in the social process in
which individuals could perform all of the steps efficiently seemed to differ between
success and failure FFEs.
Third, the narratives indicated that the respondents proceeded from their frames of
reference when trying to address uncertainty, equivocality, and dissonance. Proceeding
from present frames of reference was especially problematic in situations where the
respondents encountered unintended consequences for which they lacked relevant
previous experience as regards a possible solution. In order to expand their frame of
references, the respondents often used trial-and-error tests or accessed other
individuals’ frames of reference through interaction with significant others.
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Fourth, the narratives support the inference that respondents were able to differentiate
between the three concepts, and even though they did not use the concepts
uncertainty, equivocality, and dissonance explicitly, they described the same
phenomenon in similar wordings. Consequently, the repertory grid technique, as
applied in this study, could capture uncertainty, equivocality, and dissonance, but was
unable to differentiate between the three concepts as discussed in Section 4.2.1.
Fifth, the respondents used similar responses in action and interaction when addressing
uncertainty, equivocality, and dissonance. The narratives indicated that trial-and-error
tests were frequently used, which could imply high similarities in the respondents’
frames of references, and consequently difficulties in separating uncertainty,
equivocality, and dissonance. Thus, the similarities in responses in action and
interaction could be one cause of respondents’ difficulties in separating uncertainty,
equivocality, and dissonance as presented in Section 4.2.1.
Sixth, the narratives indicated that the respondents performed both in-depth and
superficial interaction. This was linked to the individual identity ascribed by the
respondent. For example, the product manager was expected and did interact
superficially regarding market issues with many individuals in order to receive
feedback and reactions. In addition, the product manager had in-depth interaction
with the production manager and operator in order to address the feedback and
reactions from the superficial interaction. However, the narratives did not indicate that
interaction was different between success and failure FFEs. In addition, the narratives
cannot provide support for a relation between interaction and respondents’ experience
of uncertainty, equivocality and/or dissonance. Consequently, this evidence
corroborates the evidence presented in Section 4.2.2.
Seventh, the steps, sequences and activities, i.e. the process description, about each
company’s FFE indicate differences between the companies. These differences in steps,
sequences and activities may be related to differences in technology. It is proposed that
the technology characterizing the daily production process be mirrored in how
individuals approach unintended consequences in the FFE. The narratives indicate
differences in the social processes where the individuals in FFEs at companies
characterized by routine or engineering technology start by analyzing unintended
consequences based on their knowledge about a similar cause-effect relationship
experienced in daily production. This is also reflected in their description of steps,
sequences and activities in the FFE since they may approach new ideas by analyzing
the steps, sequences and activities needed and may use similar processes for different
projects. Contrary, individuals in FFEs in companies characterized by craft and
research technology base their approach to unintended consequences on a gut-feeling,
sense, or hunch of how to proceed since cause-effect relationships are difficult to
identify. This is also reflected in their description of steps, sequences and activities in
the FFE, which may be used as a general checklist that allows deviations in the
sequences of performed activities.
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6

CONCLUDING DISCUSSION REGARDING THE SOCIAL
PROCESS IN FFES
This chapter addresses the underlying factors influencing the social process and the
social control exercised within the social process between participants in the FFE. The
first section in this chapter (Section 6.1) addresses the social process in success and
failure FFEs. Thus, Section 6.1 addresses all study issues suggested to influence the
social process by discussing the concepts in the conceptual model from a theoretical
perspective. Within Section 6.1 several central themes identified in this study are
discussed. One theme is related to the influence of uncertainty, equivocality and
dissonance which are further developed later in this chapter and related to the degree
of newness of the product concept as well as to whether the FFE is a success or failure.
Another theme is related to differences in terms of the breadth of information search
behavior, wide versus narrow. The second section in this chapter (Section 6.2)
addresses whether differences exist in the social process with respect to the four aspects
of customers, competitors, resources, and technical solutions. The third section in this
chapter (Section 6.3) addresses differences in the FFE based on the level of technology
between the four selected companies. The fourth section in this chapter (Section 6.4)
addresses similarities and/or differences between success and failure FFEs. The fifth
section in this chapter (Section 6.5) proposes relations between concepts identified in
this study for future studies regarding the FFE. The last section in this chapter (Section
6.6) presents a summary of the most important conclusions, managerial implications,
and suggestions for future research.
6.1 THE SOCIAL PROCESS IN THE FFE
The first research question (A), as formulated in Section 1.2.2, is “How do product
concepts evolve through the social process in success and failure FFEs? To answer this
question, the conceptual model (Figure 25) is discussed in order to understand the
interplay within the social process when product concepts are evolved, starting with
the relation to ‘the self’ (i.e. individual identity) and the relation to significant others.
The participants in the FFE ascribed different individual identities to ‘the self’ in the
social process, which influenced how the individual chose to act and interact. The
participants believed that individual identities were responsible for certain actions and
interactions, which was reflected in differences in their patterns of actions and
interactions between different identities assumed (Charng, Piliavin, & Callero, 1988).
The cases indicate that different individual identities may guide interaction with
certain individuals regarding different aspects. For example, in Project Alfa, the new
project manager (individual identity) proceeded to interact with largely the same
individuals regarding each aspect (customers, competitors, resources, and technological
solutions) as the previous project manager; i.e. the individuals drew upon both their
frame of reference, to define situations and interpret experiences (Smith-Lovin, 2002),
and social structures when proceeding with relations built by the previous project
manager. Consequently, this provides indications that the individual identity was both
formed in relation to self and a product of the social structures, which guided towards
certain patterns of actions and interactions. However, the cases provide limited insight
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to the influence of individual identities which makes this an area for further research
in determining the influence of individual identities on the social process.
In relation to
In relation
significant others
to self
(A) Frame of
reference

(D) Thought

(E) Social
structures

(B) Acton &
Interaction

(C) Intended
& Unintended
consequences

Inside the
individual
Observable

FIGURE 25 The conceptual model regarding the social process
The results indicate that an individual’s actions and interactions in the social process
are influenced through structures and that these structures guide the thoughts (Burns
& Scapens 2000), actions and interactions (Macintosh, 1994; Giddens, 1979) with
significant others. However, in the context of FFEs, the results indicate that managers
drawing on social structures through power (Cf. Giddens, 1979) structures of
domination) resulted in a negative impact on the flow within the social process, i.e.
the participants could not proceed with coordinated actions and interaction. This
situation was described in projects (Project Alfa and Project Xi) characterized as failure
FFEs by the participants. Consequently, managers’ use of power in the FFE may
disrupt the social process, implying difficulties in evolving a clearly formulated product
concept.
6.1.1 The triggering mechanisms of uncertainty, equivocality, and
dissonance
This section is linked to research question B, i.e. “How do uncertainty, equivocality, and
dissonance influence the social process when evolving a product concept in the FFE?” Regarding
uncertainty, equivocality, and dissonance, the empirical evidence provides
contradictory indications. The repertory grid technique shows that individuals may
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have difficulties in distinguishing between the concepts while the cases indicate that
individuals do have the ability to identify uncertainty, equivocality, and dissonance in
the social process. Table 40 summarizes the findings about the three mechanisms from
the narratives regarding each project, which show that individuals were able to
identify uncertainty, equivocality, and dissonance in the FFE.
The cases indicate that a situation where causality is known is addressed by purposeful
search for information. This corresponds with Galbraith (1973) in that uncertainty was
linked to purposeful search for additional information, as well as other authors (Daft
and Macintosh, 1981; Daft & Lengel, 1986; Moenaert & Souder, 1990; Kim &
Wilemon, 2002; Chang, Chen, & Wey, 2007). Since all projects involved uncertainty,
the findings indicate that uncertainty is a central concept in the social process in the
FFE. The cases indicate that participants could proceed with coordinated action and
interaction after they received the information needed from purposeful searches of
information. Consequently, consistent with previous literature (for example, Moenaert
et al, 1995; Kim & Wilemon, 2002; Khurana, & Rosenthal, 1998; Kohn, 2005;
Boeddrich, 2004; Backman, Börjesson, & Setterberg, 2007; Elmquist, & Segrestin,
2007), the cases indicate that uncertainty reduction is important to facilitate action and
interaction in the FFE. However, even if reduction of uncertainty facilitates action
and interaction, in the social process, equivocality and dissonance seem to be more
problematic than the existence of uncertainty. This confirms the intuitive belief that
equivocality and dissonance will take more time in order to eliminate since the
participants have to come to a mutual understanding and/or make sense of something
they do not understand at all when evolving the product concept. The literature on
the FFE has focused most attention on uncertainty (Moenaert et al, 1995; Kim &
Wilemon, 2002; Khurana, & Rosenthal, 1998; Kohn, 2005; Boeddrich, 2004;
Backman, Börjesson, & Setterberg, 2007; Elmquist, & Segrestin, 2007) and
equivocality (Chang, Chen, & Wey, 2007) while I was not able to find research on
dissonance in the FFE. In addition, as shown in Table 40, individuals did experience
dissonance in both success and failure FFEs. This provides opportunities for future
research in determining the role and effect of dissonance in the development of
product concepts.
The cases indicate that the participants in the social process encounter situations where
multiple interpretations exist in the FFE. One clear example was the success FFE in
Project Lambda (Engineering Inc.), where the participants had discussions with the
experts from the other company in order to understand the possibilities and limitations
of the program the participants had investigated. The differences in interpretation
between participants existed due to the differences in context for the program, which
provided fundamentally different assumptions for certain features. When they had
discussed and agreed upon their understanding of possibilities and differences in the
program, they could proceed with coordinated action and interaction in order to
adjust the program to Engineering Inc’s needs. This is consistent with literature stating
that equivocality refers to multiple (Weick, 1979; Daft & Macintosh, 1981; Chang,
Chen & Wey, 2007; Neill & Rose, 2007; Zack, 2007) and conflicting interpretations
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of a phenomenon (Daft & Lengel, 1986). Equivocality was addressed by face-to-face
interaction until the differences in the underlying assumption were identified and the
individuals had negotiated a common understanding (Daft & Weick, 1984; Daft &
Lengel, 1986). Consequently, participants in a FFE may encounter equivocality,
which makes it difficult to proceed with coordinated action until a common
interpretation is achieved.
The last concept, dissonance, was encountered when the participants did not
understand the causality in the encountered setting, i.e. when the unintended
consequences completely deviated from the expectations in participants’ frames of
reference. The participants in Project Zeta (Pasta Food Inc.) had tested all the
solutions they could imagine and none of their actions provided a consequence which
corresponded to the expectations in their frames of reference. This is consistent with
Jermias, (2001) who suggests that dissonance arises when a participant simultaneously
has two inconsistent or contradictory cognitions e.g. when performing an action,
which results in a consequence contrary to the participant’s intention (Festinger, 1957;
Bacharach, Bamberger, & Sonnenstuhl, 1996; Draycott & Dabbs, 1998; Sweeney,
Hausknecht & Soutar, 2000; Soutar & Sweeney, 2003;). The individuals in Project
Zeta responded to the dissonance by having in-depth interactions and performing
additional tests. This corresponds to both opening and socio-technical sensemaking
(Ifvarsson, 2003). The individuals had in-depth interaction with the few individuals
involved in the production facility, i.e. opening sensemaking (Ibid). Thus, they
interacted in order to identify possible causes and effects which could be tested in
action. The ideas were tested through trial-and-error in the production facility, i.e. the
participants enacted a solution after socio-technical sensemaking (Ibid). However, the
identified and enacted solution was based on information, which was consistent with
the participants’ experiences. In that sense, the additional information was
confirmatory biased (Festinger, 1957; Sonnenfeld, 1981). After a large number of
unintended consequences in Project Zeta which caused dissonance that could not be
eliminated, the participants did not want to proceed with further actions. This
resembles Burnes and James (1995) who stated that individuals experiencing
dissonance may actively avoid situations and information which likely would increase
their dissonance.
The cases indicate that individuals can distinguish between uncertainty, equivocality,
and dissonance when engaging in the social processes of daily life. However, the
empirical analyses presented in Section 3.3 indicate that it is difficult for individuals to
separate these mechanisms in the context of FFEs since individuals referred to a
combined dimension of fuzziness vs. clearness related to the constructs loading on the
first component in the repertory grids. However, the theoretical content of these
concepts differs, which is reflected in the definitions of uncertainty, equivocality and
dissonance. Previous empirical research has indicated interrelation between uncertainty
and equivocality (Daft & Lengel, 1986). However, in Section 3.5, it is illustrated that
individuals are able to respond according to theory, i.e. differently to uncertainty,
equivocality, and dissonance, even if the individuals do not distinguish between them
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in their frames of reference. Therefore, it is important to discuss reasons for
individuals’ difficulties in distinguishing between uncertainty, equivocality, and
dissonance. One possible explanation why individuals may see uncertainty,
equivocality, and dissonance as a combined dimension is that the mechanisms of
uncertainty, equivocality, and dissonance appear unsequentially and simultaneously for
different features of the product concept.
6.1.1.1 Simultaneous appearance of uncertainty, equivocality, and dissonance
In this volume, uncertainty was defined as an “individual’s perceived inability to predict
something accurately indicated through purposeful and specific search for information about
something”. Thus, if individuals experience uncertainty, literature suggests that the
individual will reduce this uncertainty by searching for additional information (Daft &
Macintosh, 1981; Daft & Lengel, 1986; Moenaert & Souder, 1990; Kim & Wilemon,
2002; Chang, Chen, & Wey, 2007). In addition, this is conveyed in a purposeful way
since individuals are aware of the relationships, i.e. causality or multifinality. In a social
context, this implies that individuals know the consequences of a specific action, but
need additional information in order to assure specific details of a particular action and
receive this by making an active search, i.e. through another action or interaction. An
example would be each time the operator at Pasta Food Inc. develops a new recipe.
Uncertainty reduction in Project Zeta occurred when the operator at Pasta Food Inc.
departed from an old recipe and tested the mix of ingredients in the program to see
nutritional data. Similarly, uncertainty regarding the usefulness of the recipe was
reduced when the operator mixed the ingredients, tested the recipe in the production
facility, and tasted the outcome. Nevertheless, when testing the taste (A in Figure 26),
an unintended consequence could be the consistency of the product (B). This
uncertainty would be reduced instantly by adjustments to the recipe due to the
experience of the operator. However, in the same bite of the product, the operator
could simultaneously receive the unintended consequence of an unsatisfying taste (C).
Then the operator might not know whether to adjust the mix of ingredients due to an
interaction effect in ingredients resulting in an extraneous flavor (D) or if another
ingredient may be needed to add taste in the recipe (E), i.e. multiple interpretations of
the unintended consequence regarding taste. These multiple interpretations could also
arise if interacting with the product manager and this individual expressed the opinion
of a good taste. Both the experienced uncertainty and equivocality would have been
addressed by a new test of the product concept in the production facility (F).
Consequently, a situation may result in both uncertainty and equivocality (or
dissonance) regarding the product concept, since the situation may relate to different
components of the product concept, i.e. various features in the content of the product
concept.
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Identical action

A
Taste testing

B
Poor sensation
of the
consistency

Uncertainty
D
Interaction effect
causing an
extraneous flavor

C
Poor sensation
of an
unsatisfying taste

F
New taste
testing

Equivocality
E
Another ingredient
to add taste

FIGURE 26 Identical actions causing uncertainty and equivocality
In this volume, equivocality is defined as an individual’s perceived inability to select the
phenomenon indicated through deviating opinions and interpretations, disagreement, several
reasonable solutions, and/or difficulty in deciding and finding the information needed about the
phenomenon. Thus, equivocality characterized by multiple (Weick, 1979; Daft &
Macintosh, 1981), and conflicting interpretations (Daft & Lengel, 1986) assumes that
individuals need to clarify different understandings of causality. This clarification of
meanings and conflicting interpretations requires in-depth interaction (Weick, 1979;
Daft & Macintosh, 1981; Daft & Lengel, 1986) with significant others. In this way,
they may come to an agreement as to which alternative they should select. Thus,
equivocality is only assumed to be related to the significant others and not in relation
to ‘the self’ in the conceptual model. In addition, action is not discussed as a way of
assisting reduction of equivocality. However, at Pasta Food Inc. they performed tests
in the production facility in order to process information regarding the product
concept. In this way, they could receive answers by providing different variations in
terms of taste to an external panel, which could come to an agreement or select one of
the samples. Thus, the action resulted in purposeful processing of information, i.e.
performing tests, but with the intention of reducing equivocality. If an individual is
equivocal, i.e. within ‘the self’, test could be used to evaluate alternatives in order to
evaluate and select one interpretation or meaning, which the individual enacts for
future action and interaction. Consequently, equivocality reduction was achieved by
the action of performing tests to process information, similar to uncertainty reduction,
but with a different intention of the very same action, i.e. what Neill and Rose (2007)
would call providing clearness and insight into complexity in multiple interpretations.
The next concept used to understand the influencing mechanisms in the social process
is dissonance. I have not been able to identify any author discussing this concept in the
context of FFEs. In this thesis, dissonance is defined as “an individual’s inconsistent or
contradictory parts of a frame of reference about the phenomenon indicated through complete
confusion, fuzziness, and lack of understanding, thus a need for sensemaking processes”.
According to Ifvarsson (2003), individuals may reach consonance within their frame of
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reference in three different forms90, i.e. opening, cognitive, and socio-technical
sensemaking. Thus, individuals may think by themselves (cognitive sensemaking) in
order to attribute an element to their frame of references. Another way would be to
start contacting one or more significant other(s) in order to receive clarifications
(opening sensemaking). However, individuals will disagree, misunderstand and talk at
cross-purposes with each other since they do not have an understanding of causality.
In the last form, socio-technical sensemaking, individuals’ actions and interactions
provide a satisfactory and coherent frame of reference, which they adapt to their
environment.
According to Ifvarsson (2003), any of these three forms may be used to reduce
dissonance, i.e. make sense of causality in an individual’s frame of reference (See
Section 1.2.1). An example of socio-technical sensemaking in a dissonant state would
be a situation that occurred at Pasta Food Inc. This situation started with an operator
making a taste test (A in Figure 27) and then identifying the product as hard and dried
(B). The frame of reference immediately suggested a response in the action of adding
water (B). Thus, to test the known causality, a new taste test (D) with added water (C)
was conducted. However, when tasting this time they noticed a completely different
consistency in the product, i.e. the product became even harder (E) with more water
added (identical action of taste testing). This dissonance was solved by in-depth
interaction where the team decided to use a structured procedure in new additional
tests in which they measured all parameters in order to seen deviations, i.e. identify
causality. Thus, the operator performed identical actions (performing tests) as a result
of uncertainty and dissonance. However, they had different intentions in doing these
test and the actions for dissonance were structured in order to verify the solution the
team identified during their in-depth interaction. Consequently, the very same action
may result in both uncertainty and dissonance and be used for reduction. As a
consequence of this, it is likely that uncertainty, equivocality, and dissonance could be
experienced simultaneously for different features of the product concept, which could
explain why individuals have difficulties in separating these concepts in their frames of
reference.
Identical action

A
Taste testing

B
Poor sensation
of consistency
(hard and dried)

C
Adding water

D
New taste
testing

?

E
Poor sensation
of consistency
(even harder)

Uncertainty
Dissonance

FIGURE 27

Identical actions causing uncertainty and dissonance

90

The fourth form, i.e. Closing sensemaking, refers to an ending phases in which individuals manifest their
meaning of a concept through a common language and abbreviations.
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When an individual is experiencing uncertainty and searches for information through
action and interaction, the individual may experience an unintended consequence,
which adds an alternative causal explanation (equivocality) or even provides the
opposite to expected causality, which gives dissonance of causality. Thus, in this
situation, the individual may experience more than one form of fuzziness, i.e. the
uncertainty was not reduced, but the unintended consequence added equivocality or
dissonance. Thus, there may be situations in which an individual simultaneously
experiences uncertainty, equivocality and/or dissonance for different features of the
product concept. In addition, uncertainty, equivocality and dissonance may appear in
relation to each aspect (customers, competitors, resources, and technological solutions)
of a product concept (Cf. Moenaet & Souder, 1990) in which one aspect is uncertain,
another equivocal, and yet another dissonant. Consequently, an individual may
simultaneously be uncertain, equivocal and dissonant regarding different details within
each aspect of a product concept. This is depicted by Figure 28 which shows that a
space within a social setting may simultaneously involve all three mechanisms for
different features of the product concept, i.e. uncertainty, equivocality, and
dissonance. In addition, the three concepts may appear in different orders and
consequently do not necessarily appear in a sequence of uncertainty, equivocality, and
dissonance.
Dissonance
Equivocality
Uncertainty

FIGURE 28 The complementing view of uncertainty, equivocality, and dissonance
6.1.2 The triggering mechanisms’ relation to thought, action, and
interaction
The discussion above suggests that uncertainty, equivocality, and dissonance may
appear simultaneously for different features of the product concept, implying that
dissonance may precede both uncertainty and equivocality. In addition, the difficulty
in distinguishing between the concepts is related to individuals performing similar
actions, e.g. trial-and-error, in order to reduce uncertainty and equivocality, and to
eliminate dissonance. However, an individual may address uncertainty, equivocality,
or dissonance through any of the realms of thought, action, or interaction. Current
literature indicates that uncertainty is reduced through specific searches for
information (Cf. Thomas & Trevino, 1993; Daft & Macintosh, 1981; Galbraith,
1973), i.e. action and interaction, while equivocality is treated as mainly addressed
through interaction (Cf. Chang, Chen & Wey, 2007; Neill & Rose, 2007; Daft &
Lengel, 1986; Daft & Macintosh, 1981) when creating a common understanding. In
literature related to dissonance, the relation to thought, action, and interaction has
been discussed by Ifvarsson, (2003). Consequently, this study partly departs from
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current literature by specifying differences in how the mechanisms of uncertainty and
equivocality are addressed in thought, action, and interaction in FFEs.
Table 41 shows how uncertainty, equivocality, and dissonance may be related to the
realms of thought, action, and interaction. When an individual addresses uncertainty
through the realm of thought, the thoughts are related to a precise search for
information about a specific cause-effect relationship which is recognized by the
individual. This deviates to equivocality where the individual searches his/her
thoughts for the most likely cause-effect relationships that may be applied to the
evolvement of the product concept. In a dissonant situation, an individual may use
thought to understand what is happening in the cause-effect relationship, i.e. cognitive
sensemaking (Ifvarsson, 2003). In the realm of action, individuals address uncertainty
by fine-tuning the chosen solution through trial-and-error action. In equivocal
situations, the actions have the purpose of testing different solutions through trial-anderror in order to identify the most likely cause-effect relationship. Similarly, in
dissonant situations, trial-and-error actions are used to understand what is happening,
i.e. socio-technical sensemaking (Ifvarsson, 2003). Consequently, trial-and-error
action is used to address all three mechanism but with different purposes. Similarly,
interaction is used with different purposes. In an uncertain situation, the purpose for
interaction with significant others is to receive information providing an answer. In an
equivocal situation, the interaction is the tool to reach a common interpretation. Last,
in a dissonant situation, individuals interact with significant others in order to receive
an indication of how the significant others understand the cause-effect relation, i.e.
opening sensemaking (Ifvarsson, 2003). The table provides clarity that the different
mechanisms may be performed with the identical responses in thought, action or
interaction but with different purposes. These distinctions may assist researchers and
managers in how to approach uncertain, equivocal, and dissonant situations.
TABLE 41 Introducing the relations between the triggering mechanisms and thought,
action, and interaction

Thought

Uncertainty
Searching the precise
cause-effect
relationship.

Action

Fine-tuning chosen
solution through trialand-error.
Communicating to
provide an answer.

Interaction

Equivocality
Searching the most
likely of competing
cause-effect
explanations.
Testing which solution
to select through trialand-error

Dissonance
Understanding what is
happening in the
cause-effect
relationship.
Testing solutions to
understand what is
happening.

Communication to
convince, justify and
argue to reach a
common
interpretation.

Communication to see
if others understand
what is happening.

Table 41 introduces the relation between the mechanisms (uncertainty, equivocality,
and dissonance) However, the cases indicate differences which may be related to a
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moderating effect in how individuals address uncertainty, equivocality, and/or
dissonance in thought, action, and/or interaction. The cases indicate two moderating
effects. First, variation may be related to differences in the degree of newness of the
situation. Second, variation in how the relations are processed in the social process may
also be related to differences in success and failure FFEs.
6.1.2.1 Differences in uncertainty, equivocality, and dissonance due to the degree of newness
One possible explanation for differences in the relations between the mechanisms and
the responses in thought, action, and interaction may be related to the degree of
newness. In a FFE where the evolvement of a product concept represents a refinement
of a previous product or has very large similarities to the technology used in previous
projects (Cf. incremental innovation as formulated by Dewar & Dutton, 1986 or
McDermott & O’Connor, 2002), the participants will have experiences which guide
their thoughts, actions, and interactions. (Cf. Weick, 1995; Langfield-Smith, 1992;
Burns & Scapens, 2000; Giddens, 1979) These experiences provide a reference for
how to deal with uncertainty (i.e. how and where to search for information) and
equivocality (i.e. how to test and whom to negotiate with). Consequently, in FFEs
where the idea emanates from previous experience, the participants are more prepared
to handle uncertainty and equivocality. Similarly, dissonance represents inconsistencies
or contradictions in parts of individuals’ frames of reference (Jermias, 2001), which
makes it problematic to address even if the area of the product concept is well known
through previous experience. Table 42 below describes the relations between the
mechanisms and thought, action, and interaction in situations where individuals may
rely on previous experience.
TABLE 42 The mechanisms’ relation to thought, action, and interaction for innovations with
a low degree of newness.

Thought

Action

Uncertainty
Searching for who to ask
or where to find additional
information about a wellknown cause-effect
relationship.
Fine-tuning chosen
solution through
verification of well-known
relations through trialand-error.

Exchange of information
providing an answer to a
Interaction well-known relation.

Equivocality
Searching for how to
convince the significant
other or justify the image
about well-known causeeffect relationships.
Testing which solution to
select through trial-anderror of alternatives
perceived to be likely and
well-known alternatives.
Exchange of information
to reach a common
understanding about likely
and explicit
interpretations.

Dissonance
Searching for how to
understand what is
happening in a causeeffect relationship.
(Cognitive sensemaking)
Testing solutions of a
cause-effect relationship
through trial-and-error to
understand what is
happening.
(Sociotechnical sensemaking)
Exchange of information
to see if others understand
what is happening in the
cause-effect relationship.
(Opening sensemaking)

The alternative situation is an idea which completely deviates from previous products,
which makes experiences less applicable and the participants have less knowledge
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about the phenomenon (Table 43). The participants still encounter situations where
previous knowledge is applicable but the situation where equivocality or dissonance
arise implies a situation where the participants encounter an even less well-known
situation. The decreased knowledge applicable to the new situation makes
equivocality and dissonance even more problematic to resolve. The implication is
increased possibilities in the content of responses in thought, action, and interaction.
Consequently, the experiences will depart from participating individuals’ previous
experiences assimilated in their frames of reference (Cf. Weick, 1995; Walsh, 1995;
Harris, 1994) and the social structures (Cf. Giddens, 1979) which guide the
participants’ thoughts, actions, and interactions, i.e. resulting in difficulties in
addressing completely new situations.
TABLE 43 The mechanisms’ relation to thought, action, and interaction for innovations with
a high degree of newness

Thought

Action

Interaction

Uncertainty
Searching for who to ask
or where to find additional
information about less
well-known cause-effect
relationships.

Equivocality
Searching for how to
convince the significant
other or justify the image
about less well-known
cause-effect relationships.

Extensive verification of
less well-known relations
through trial-and-error

Testing which solution to
select through trial-anderror among alternatives
perceived to be likely and
less well-known
alternatives.
Exchange of information
to reach a common
understanding among
likely and less explicit
interpretations.

Exchange of information
providing answers to a less
well-known relation.

Dissonance
Searching for how to
understand what is
happening in less wellknown cause-effect
relationships.
(Cognitive sensemaking)
Testing solutions of a less
well-known cause-effect
relationship through trialand-error to understand
what is happening.
(Sociotechnical sensemaking)
Exchange of information
to see if others understand
what is happening in a less
well-known cause-effect
relationship.
(Opening sensemaking)

6.1.2.2 Differences in uncertainty, equivocality, and dissonance between success and failure
FFEs
A second moderating effect is related to success and failure, where the cases provide
indications of differences in how individuals were able to address and reduce
uncertainty and equivocality, and eliminate dissonance through thought, action and
interaction. In success FFEs, the individuals encountered uncertainty, equivocality,
and dissonance, but the social process involved a flow were uncertainty, equivocality,
and dissonance where reduced or eliminated in thought, action and interaction to
evolve clearness and a mutual view of the product concept. In failure FFEs, the social
process encountered several and difficult unintended consequences which resulted in
uncertainty, equivocality, and dissonance. In the attempts to reduce uncertainty and
equivocality, or to eliminate dissonance, participants in failure FFEs especially
encountered difficulties related to equivocality and dissonance reduction through
action. Often individuals could make sense or reach a common understanding of a
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possible solution, which resulted in unintended consequences when tested through
trial-and-error actions. These findings both support and depart from previous research.
Consistent with previous findings (Moenaert et al, 1995; Kim & Wilemon, 2002;
Chang, Chen & Wey, 2007,), success FFEs are characterized by a social process where
the individuals reduced uncertainty and equivocality. However, this study provides
evidence that dissonance is an additional influential factor when evolving a clearly
formulated product concept (Cf. Cooper, 1999; Chang, Chen & Wey, 2007).
The results also depart from previous research which stresses the need to reduce
uncertainty (Moenaert et al, 1995; Kim & Wilemon, 2002; Khurana, & Rosenthal,
1998; Kohn, 2005; Boeddrich, 2004; Backman, Börjesson, & Setterberg, 2007;
Elmquist, & Segrestin, 2007). This study suggests that equivocality and dissonance are
more problematic to address than uncertainty in failure FFEs. Further, equivocality
and dissonance are especially problematic if experienced in projects within completely
new areas (i.e. high degree of newness), where participants’ experience is not
applicable to guide coordinated action and interaction in the social setting. Due to the
equivocality in failure FFEs, participants interacted to create a common understanding
which resulted in assumptions used as arguments for actions. However, in failure
FFEs, these assumptions often turned out to be false, which implied that individuals
had to renegotiate and perform actions in other directions resulting in a prolonged
FFE or a product concept which did not fulfill participants’ expectations. Uncertainty,
equivocality, and dissonance functioned as filters, making it difficult for the individuals
to evolve the product concept and therefore the individuals applied their frames of
reference (i.e. made assumptions) in order to proceed with action and interaction.
Consequently, if the individuals are not able to reduce their uncertainty and
equivocality, or to eliminate dissonance, the information processed is biased towards
their frame of reference (Walsh, 1995; Stubbart & Ramaprasad, 1990).
6.1.3 The interplay between ‘the self’ and significant others
While recognizing the resemblance to theory regarding the relation between ‘the self’
and significant others as discussed in Section 6.1, the cases provide evidence that the
static representations regarding interaction and the two proposed circles provided by
the conceptual model may not be very appropriate for the situation found in the four
study cases. The conceptual model allows the inference that interaction with
significant others will result in thought within ‘the self’. However, the group level
analysis indicates that interaction with significant others may result in different
frequencies of thought, i.e. there may not be a 1-to-1 correspondence in the
interrelationship between ‘the self’ and significant others. The results indicate that
individuals’ interaction may be described by two extremes, which have different
effects on individuals’ frequency of thought in relation to ‘the self’. First, when an
individual interacts with many significant others, the interaction tends to take place
less frequently (i.e. many superficial contacts) and be related to frequent thinking
within ‘the self’ (See Section, 4.2.2). This is also indicated in the narratives in
situations encountered by the individuals in both success and failure FFEs. This
represents a wide search behavior of the individual (Figure 29) where interaction
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through many superficial contacts may cause extensive thinking due to large variation
in the responses, i.e. equivocality (Cf. Chang, Chen & Wey, 2007; Neill & Rose,
2007; Zack, 2007; Daft & Weick, 1984; Daft & Lengel, 1986; Daft, Lengel &
Trevino, 1987) or the responses do not fit in the individual’s frame of reference, i.e.
dissonance (Cf. Bacharach, Bamberger, & Sonnenstuhl, 1996; Draycott & Dabbs,
1998; Sweeney, Hausknecht & Soutar, 2000; Jermias, 2001; Soutar & Sweeney, 2003;
Festinger, 1957). This resembles cognitive sensemaking, where the individual
frequently thinks in order to relate the dissonant phenomenon to his/her frame of
reference (Ifvarsson, 2003).
Wide search

Narrow search

Significant
others

Many superficial
contacts

Few in-depth
contacts

The self

Frequent thinking

Less frequent
thinking

FIGURE 29

Two strategies of search behavior with significant others and the
relation to ‘the self’

Second, interaction with a few individuals tends to occur on a daily basis (i.e. few indepth contacts) and tends to result in less frequent thinking for the individual, which
represents a narrow search behavior where the individual accepts or agrees with the
content conveyed in the social process (See Section, 4.2.2). This is also indicated in
the narratives in situations encountered by individuals in both success and failure FFEs
in the four companies. With a narrow search, individuals address all issues related to
the phenomenon the individuals are interacting about, i.e. the content is univocal to
the individual (Cf. Chang, Chen & Wey, 2007; Neill & Rose, 2007; Zack, 2007; Daft
& Weick, 1984; Daft & Lengel, 1986; Daft, Lengel & Trevino, 1987) or that the
content corresponds to the individual’s present frame of reference, i.e. consonance
(Cf. Festinger, 1957; Jermias, 2001; Ifvarsson, 2003). Through narrow search,
individuals use in-depth interaction to receive an answer or test a dissonant
phenomenon, and the in-depth interaction may provide the links needed within the
frame of reference to cause consonance (Cf. opening sensemaking in Ifvarsson, 2003).
The narratives suggest that individuals may alternate between wide and narrow
searches in the social process. For example, the team in Project Lamda (Engineering
Inc.) first had daily interaction within the team (few contacts) to formulate questions
(narrow search) before interacting less frequent with many individuals (i.e. wide
search) from the other company. The product manager in Project Zeta (Pasta Food
Inc.) had a presentation (many superficial contacts) which provided a wide range of
comments which she thought about frequently and discussed in-depth with the
production manager and operator. Similar patterns of the interplay and relation
between wide and narrow searches in relation to thought are provided at both
Consulting Inc. and Nourishing Inc. Consequently, the differences between wide or
narrow searches indicate a dynamic interplay in which the way interaction with
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significant others is performed influences how individuals think, i.e. variations in the
relation between the two circles in the conceptual model.
One thing that might moderate the differences in interaction and the relation to
thought may be the existence of overlapping frames of references. If the frames of
reference overlap with significant others, the narrow search may provide less frequent
thinking. Contrary, if the frames of references do not overlap, the individual needs to
think frequently in order to reduce equivocality of the many superficial contacts with
significant others. However, further research is needed to understand the causes of the
relations between ‘the self’ and significant others within wide and narrow search
behavior.
6.1.4 The interplay between individuals’ actions, and frames of reference
The results indicate that the social process is facilitated through a common direction in
participants’ actions and interactions (Box B in the conceptual model; Figure 25) in
order to have a good flow in the process, i.e. continuously proceed with coordinated
action and interaction in a certain direction. This was facilitated if the significant
others and ‘the self’ were relatively aligned in terms of frames of reference, thoughts,
structures, actions and interactions. The flow with coordinated action and interaction
was especially present in situations where the individuals had developed a similar
product, i.e. the participants had common experiences. This is consistent with
Hargadon and Fanelli (2002) who suggested that participating individuals hold
(relatively) aligned interpretations and goals because they are surrounded by
individuals conducting similar actions. The common experience provides structures
that impose form and social coherence through habits of thought and action (Burns &
Scapens, 2000), taken-for-granted patterns (Phillips, Lawrence, & Hardy, 2000), and
implicit codes that guide the participants’ actions (Macintosh, 1994). Consequently,
previous experiences facilitated the flow in the social process since previous
experiences implied that applicable structures could be used to coordinate thought,
actions, and interactions in the social process.
In relation to the concept of frame of reference (Box A in the conceptual model;
Figure 25), the individuals applied their present frame of reference to understand and
predict expected future outcomes (Langfield-Smith, 1992). The individuals relied
upon their frames of reference when approaching the FFE with thoughts, actions, and
interactions. However, in failure FFEs, the participants experienced unintended
consequences, which often were based on a priori assessments and assumptions drawn
from their frames of reference. The use of experiences is consistent with the view of
Weick (1995). The results are also consistent with Walsh (1995) and Harris (1994) in
that individuals imposed their frames of reference to a setting in order to encode, infer
and give meaning to the social setting. In addition, the participants’ frames of
reference changed when experiencing unintended consequences, which indicates the
dynamic production and reproduction of an individual’s frame of reference (Harris,
1994).
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The results also indicate that individuals’ frames of reference are used to interpret the
information provided from significant others. As such, the structures (Box E in the
conceptual model; Figure 25) are important in understanding the relation to action. In
the presented cases, especially at Engineering Inc. and Pasta Food Inc., participants
followed well-established structures which had been built as a result of several projects
with similar actions and interactions. This may be related to the fact that these projects
often involved projects that proceeded from previous projects. In this sense, structures
provided stability (Giddens, 1979) in actions and interactions by imposing form and
social coherence (Burns & Scapens, 2000) but also enabled unified action (Giddens,
1979). The guiding structures were also based on routinization of thoughts, actions
and interactions from previous projects (Giddens; 1979).
6.1.5 The driving force of unintended consequences
Consistent with Giddens, (1979), the unintended consequences (Box C in the
conceptual model; Figure 25) of action and interaction within the cases were related
to the unacknowledged conditions of the phenomenon. Unintended consequences
arise in the social process of both success and failure FFEs, and functioned as a driving
force to evolve the product concept. However, in the failure FFE cases, the
unintended consequences were difficult to address and/or overcome, which implied
that the content in the social processes changed, which caused uncertainty,
equivocality, and/or dissonance and required individuals to take action to
resolve/address these issues. Several unintended consequences also occurred due to
interaction with managers which provided yet another direction for the product
concept to take. Consequently, the flow in failure FFEs was interrupted due to
unintended consequences that caused uncertainty, equivocality, and/or dissonance in
the social process regarding fundamental issues of the product concept, e.g.
questioning a feature of the product concept which implied that individuals first had
to reduce uncertainty and equivocality or eliminate dissonance. In success FFE cases
the unintended consequences resulted in changes in direction but on a specific level
where details were addressed and openly discussed and uncertainty, equivocality, and
dissonance were easily reduced or eliminated.
Unintended consequences is a concept which Giddens (1979) related to the intention
and knowledge of the individuals involved in the social setting. The cases presented
show that unintended consequences is a complex concept, which needs further
research. As indicated by the cases, an unintended consequence may represent a
consequence which either exceeds or falls short of individuals’ expectations (Figure
30) and unexpected consequences will cause uncertainty, equivocality, and/or
dissonance which trigger a search for information. The expectation does not say
whether a good or bad outcome of the action was expected. In the success cases, the
unexpected consequences often implied an outcome which exceeded the expectation
while failure cases often encountered unintended consequences, which fell short of the
expectation, i.e. negative unintended consequences. When the outcomes are worse
than expectations, the unintended consequences may be labeled “problem”, which
causes uncertainty, equivocality and/or dissonance. The frame of reference may have
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guided towards an expectation of a bad outcome which did not occur and therefore
the unintended consequence exceeded the expectation in a positive way. Thus, an
unintended consequence only provides an indication about the part of the frame of
reference, which guided the individual and needed to be reproduced in order to
assimilate more information (uncertainty), select an interpretation (equivocality), or
understand what is happening (dissonance). The results indicate that unintended
consequences (Cf. unacknowledged conditions in Giddens, 1979) were essential in the
production of social structures and in the evolvement of product concepts of both
success and failure FFEs. This indicates that participants in the FFE may need to
acknowledge the need for flexibility in order to address an expectation of unintended
consequences in the FFE. This resembles the view of Brown & Eisenhardt (1998) as
balancing on the edge between structure and chaos.
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FIGURE 30 The difficult representation of an individual’s unintended
consequences
6.2

THE SOCIAL PROCESS IN FFES AND THE ASPECTS OF CUSTOMERS,
COMPETITORS, RESOURCES, AND TECHNICAL SOLUTIONS
The results regarding the aspects of customers, competitors, resources, and technical
solutions were mixed, which makes it problematic to provide suggestions. The analysis
of the first component (See Section 4.1.2.5) indicated that small differences in the way
individuals view uncertainty, equivocality, and dissonance for different aspects
(customers, competitors, resources, and technical solutions) may exist, while the
analysis of the names of the first component in each individual’s repertory grid showed
that the individuals treated the four aspects similarly in terms of ‘fuzziness vs.
clearness’, which indicates similarities in the social process independent of aspect.
Further, the analysis of ‘all aspects’ indicates (See Section 4.1.3) that uncertainty,
equivocality, and dissonance exist in all four aspects in both success and failure FFEs.
However, the narratives from the success and failure FFEs indicate that uncertainty,
equivocality, or dissonance in an aspect encourages individuals to make an assumption
regarding the phenomenon in order to proceed with development of the project.
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The projects where participants described extensive difficulties often involved
equivocality or dissonance regarding both ‘customers’ and ‘technical solutions’ (e.g.
Project Zeta). The literature indicates that all four aspects need to be clear to
participants (Cf. Moenaet & Souder, 1990; Zhang & Doll, 2001), which corresponds
with the result from the success FFEs in this study. In order to be considered a failure
FFE by the participants, it may be sufficient that only one aspect is perceived as
uncertain, equivocal, or dissonant. Further, the projects which participants perceived
as very problematic failure FFE processes were cases where participants experienced
equivocality and/or dissonance regarding both the aspects of ‘customer’ and ‘technical
solutions’ (Cf. Project Zeta and Project HƝ). Consequently, the four aspects of
customers, competitors, resources, and technical solutions need to be addressed, but it
may be more difficult to proceed with actions or interactions in the social process if
equivocality and/or dissonance exists regarding ‘customers’ (i.e. “what to do”) and
‘technical solutions’ (i.e. “how to solve it”). The conclusion also suggests that further
research is needed regarding differences in the aspects (customers, competitors,
resources, and technical solutions) and whether aspects may be addressed sequentially
to facilitate the social process, and thus, reduce the time needed to evolve product
concepts.
6.3 THE SOCIAL PROCESS IN FFES AND COMPANY TECHNOLOGY
Companies in this study were selected based on differences in their production process
technology, i.e. “…the actions that an individual performs upon an object” (Perrow, 1967).
The assumption is that within the FFE process, individuals mirror how they approach
unintended consequences in the production process which may cause differences in
the social process between FFEs in companies representing different technologies (Cf.
Orlikowski, 1992). Table 44 summarizes findings from Chapter 5 regarding
technology, which indicate differences in how the individuals approach the FFE.
Further, the projects within each type of technology do not indicate any differences
between success and failure processes in terms of technology. Thus, within a given
technology (e.g. routine), the individuals approached the FFE similarly in both success
and failure FFEs while the social process differed between FFEs representing other
technologies (e.g. routine vs. craft).
A second perspective on variation in technology is whether a company representing a
routine technology that structures the FFE and applies a social process according to a
research technology would cause failure in the FFE. This is beyond the data of this
study and provides an opportunity for future research to identify whether a mismatch
in technology would cause failure in the FFE. One argument for future research may
be that a mismatch in technology may cause negative effects on the process in terms of
time spent to provide clarity and thus individuals may perceive the FFE as a failure.
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TABLE 44 The FFEs for projects representing different technologies
Craft – Consulting Inc.

Research – Nourishing Inc.

Project Tau
Used experiences which guided the consultants’
hunches of how the product concept should be

Project Psi
Non-sequential order in process and
experiences guided how to approach the
variation of tasks.

Project Fi
Project H
Used experiences in order to change and evolve Non-sequential order and experience guided
the product concept.
when encountering unintended consequences.
Routine – Pasta Food Inc.

Engineering – Engineering Inc.

Project Alfa
Known sequence of causality facilitating
analyzability and structuring activities in
sequence.

Project Lambda
Analyzed the program to identify features
needed in the product concept

Project Zeta
Analyzed unintended consequences based on
similar situations previously encountered.

Project Xi
Tried to analyze and made assumptions to be
able to proceed with analyses.

According to Perrow (1967; 1970), technology (Figure 31) is defined by two
dimensions, task variety (i.e. the degree of familiar or unfamiliar stimuli) and task
analyzability (i.e. the nature of the search process when encountering exceptions). The
FFE at Pasta Food Inc. (A in Figure 31; Routine technology) was structured and well
known by the participants. The participants departed from well known “truths” of
which they had extensive experience. This extensive experience made it possible to
“calculate” appropriate actions (Daft & Macintosh, 1981) and search for information
through logical and systematic analyses of the tasks they encountered (Perrow, 1967;
Daft & Macintosh, 1981). For example, this was illustrated by the production manager
at Pasta Food Inc who expressed; “This is in the soul of those who work with it”91. The
finding further suggests that differences may exist for product innovation processes
(including the FFE) even if R&D is exemplified as research technology (Cf, Daft &
Macintosh, 1981).

91

This cite is presented in Section 5.1.4
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FIGURE 31 The FFE in companies representing different technologies.
The process in the FFE at Consulting Inc. (B; Craft technology) was driven by the
experiences of the participants92 in the sense that they were guided by an intuitive
feeling when addressing variations in activities through action and interaction. As such,
the process was sequenced based on the participants’ experiences and the actions
aimed to develop a product concept which involved the possibility of using the
experience to make adjustments due to each customer’s individual needs (Cf. Perrow,
1967). The FFE at Engineering Inc. (C; Engineering technology) involved a
structured process with extensive analysis of activities. The FFE involved different
procedures to analyze the feasibility of the idea, which resulted in a thorough
documentation of demands on the product concept (Perrow, 1967; Daft & Macintosh,
1981). The FFE at Nourishing Inc. (D; Research technology) involved exploration of
new areas for the participants. The uniqueness of each FFE implied that the
participants used a checklist which guided actions in a non-sequential order (Cf.
Perrow, 1967; Daft & Macintosh, 1981).
The processes involved different approaches in addressing the FFE in action and
consequently differences in the social process in the FFE based on different
technologies. In routine and engineering technologies, the individuals tended to
address uncertainty, equivocality, and/or dissonance by analyzing. Consequently, their
experiences of cause-effect relations in the production process were reflected in how
they approached uncertainty, equivocality, and/or dissonance in the FFE. In craft and
research technologies, the individuals tended to address uncertainty, equivocality,
and/or dissonance by a gut-feeling, sense or hunch of how to proceed. These
differences are also reflected by the suggested activities and how the individuals
approached these activities. In routine and engineering technologies, cause-effect
relationships are known which makes unintended consequences analyzable and
provides predictability of the sequence of activities that need to be addressed.
92
Individuals within all four technologies are guided by their experiences but Consulting Inc. (Craft
technology) had a process which used or developed individuals’ experiences of the raw material in daily
processes, which involve adjustments in the services for business development.

199

However, in craft and research technologies, cause-effect relationships are less known
which gives a more general description of activities where deviations in the sequence
of the activities and how the activities are performed are permitted and often
encouraged. Consequently, the fact that companies representing different technologies
indicate differences in how they address their FFEs in action and interaction suggests
that future research may need to differentiate between FFEs representing different
technologies. However, this conclusion is only based on the 32 FFEs included in this
study, which represents four companies representing different technologies, making it
necessary for future studies to further explore differences between FFEs representing
different technologies.
6.4 SUCCESS AND FAILURE IN THE FFE
Previous studies have identified activities in the FFE related to success and failure in
product innovation processes (See Table 4 in Volume 1). Feldman and Page (1984)
include four activities in relation to the FFE; exploration, screening, concept testing
and business analysis. Other authors suggest similar activities even if they use different
wordings and specify each activity in various degrees (Cf. Cooper & Kleinschmidt,
1988; Song & Montoya-Weiss, 1998; Van de Ven et al, 1999; Cooper, Edgett &
Kleischmidt, 2002; Fairlie-Clarke & Muller, 2003). The findings regarding the FFE in
routine and engineering technologies corresponded in terms of a structured process
which addressed the activities suggested by the authors above. The individuals at Pasta
Food Inc. and Engineering Inc. did analyze cause-effect relationships regarding the
product concept which facilitated having a structured and predetermined sequence of
activities. The findings regarding craft and research technologies corresponded in that
they had formulated steps and activities in the FFE. However, Consulting Inc. and
Nourishing Inc. were more flexible in how they approached these activities and even
how they expected individuals would complete all activities in the FFE but not
necessarily in a predetermined order. Consequently, the findings propose that the
sequence of activities may vary between the companies.
The findings of aspects addressed in success and failure suggest that individuals in
failure FFEs did not address all four aspects (Table 45). And if all four aspects were not
addressed, it may be questioned whether the individuals conducted a business analysis
(Feldman & Page, 1984), business and market opportunity analysis (Song & MontoyaWeiss, 1998), business case (Cooper, Edgett & Kleischmidt, 2002), or generated
project proposals (Fairlie-Clarke & Muller, 2003). Consequently, consistent with
previous literature, the findings suggest that individuals did not complete all activities
in the FFE. One reason for the difficulty in completing all activities in failure FFEs
may be related to difficulties in reducing uncertainty and equivocality, or in
eliminating dissonance.
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TABLE 45

The similarities and differences between success and failure FFEs

Success FFEs
Pasta Food Inc. – Project Alfa
Uncertainty and equivocality were reduced and
dissonance eliminated. Additionally, clearness
was achieved at the end of the FFE regarding
‘customers’, ‘competitors’, ‘resources’, and
‘technical solutions’.

Failure FFEs
Pasta Food Inc. – Project Zeta
Dissonance was not eliminated at the end of the
FFE regarding the ‘technical solutions’.

Nourishing Inc. – Project Psi
Uncertainty and equivocality were reduced and
dissonance eliminated. Additionally, clearness
was achieved at the end of the FFE regarding
‘customers’, ‘competitors’, ‘resources’, and
‘technical solutions’.

Nourishing Inc. – Project H
Uncertainty was not reduced at the end of the
FFE regarding ‘customers’, ‘competitors’, and
‘resources’.

Consulting Inc. – Project Tau
Uncertainty and equivocality were reduced and
dissonance eliminated. Additionally, clearness
was achieved at the end of the FFE regarding
‘customers’, ‘competitors’, ‘resources’, and
‘technical solutions’.

Consulting Inc. – Project Fi
Uncertainty or equivocality was not reduced or
dissonance was not eliminated at the end of the
FFE regarding ‘customers’, and ‘technical
solutions’.

Engineering Inc. – Project Lambda
Uncertainty and equivocality were reduced and
dissonance eliminated. Additionally, clearness
was achieved at the end of the FFE regarding
‘customers’, ‘competitors’, ‘resources’, and
‘technical solutions’.

Engineering Inc. – Project Xi
Equivocality was reduced and dissonance
eliminated at the end of the FFE at the cost of
time-consuming rework.

Individuals in all of the FFEs in this study exhibited uncertainty, equivocality, and
dissonance but the ability to address the mechanisms differed between success and
failure FFEs (Table 45). In successful FFEs, individuals’ were able to reduce/eliminate
uncertainty, equivocality, and dissonance regarding all aspects. However, one of the
successful FFEs did not result in a successful final product even though all mechanisms
were reduced or eliminated in the FFE. Failure FFEs involved unintended
consequences causing uncertainty, equivocality, and dissonance, which they were not
able to reduce or eliminate. In addition, it was sufficient that one aspect was dissonant
in order to cause a failure. These findings propose that reduction of uncertainty and
equivocality, and elimination of dissonance in the FFE are required but not sufficient
to produce a successful final product.
6.5 DERIVING HYPOTHESES FROM THE FINDINGS OF THIS STUDY
This study has provided several findings presented in Chapter 5. Specifically, findings
related to uncertainty, equivocality, and dissonance presented in Table 40 were
derived from analysis of narratives provided by respondents, coded numerically and,
were appropriately, tested using shi-square analyses. Subsequently, testable hypotheses
to be used in future larger sample studies, derived from these results and from the
extant literature, are shown below. Dissonance is a concept introduced into the FFE
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literature by this thesis with the result that 7 of 9 failure FFEs were not able to reduce
dissonance. The importance of this finding that dissonance is related to failure of FFE’s
was also confirmed with chi-square testing. Consequently, this finding suggests that
dissonance is an important concept to address in future research examining factors
related to FFE success. This leads to the following hypothesis:
H1:

Dissonance is negatively related to FFE success.

The narratives indicate that equivocality influences the social process in success and
failure FFEs. Further, the findings in Table 40 show that equivocality existed and was
required to be reduced in order to avoid failure. In addition the chi-square test
confirmed a relation between equivocality and success/failure in the FFE. This leads to
the following hypothesis:
H2:

Equivocality is negatively related to FFE success.

The chi-square test confirmed a relation between uncertainty and how individuals
address uncertainty by superficial and in-depth interaction as well as action. The
findings in Table 40 suggest that individuals addressed uncertainty by superficial
interaction or the action of reading. Uncertainty implies that information is needed
about a known situation and superficial interaction increases the probability to find the
information needed. In addition, individuals searching for information know what to
search for which makes the action of reading appropriate to uncover answers and
thereby reduce uncertainty. This leads to the following hypotheses:
H3A: Superficial interaction is positively related to uncertainty reduction in
the FFE.
H3B: The action of reading is positively related to uncertainty reduction in
the FFE.
The chi-square tests confirmed a relation between equivocality and how individuals
address this mechanism. The findings in Table 40 suggest that individuals addressed
equivocality by superficial and/or in-depth interaction. Equivocality implies differing
interpretations which may be reduced by both superficial and in-depth interaction.
This leads to the following hypotheses:
H4A: Superficial interaction is positively related to equivocality reduction in
the FFE.
H4B: In-depth interaction is positively related to equivocality reduction in
the FFE.
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The chi-square test confirmed a relation between the presence of dissonance and how
individuals address this mechanism. The findings in Table 40 suggest that individuals
addressed dissonance by superficial interaction, in-depth interaction, and/or the action
of testing. This leads to the following hypotheses:
H5A: Superficial interaction is related to the elimination of dissonance.
H5B: In-depth interaction is related to the elimination of dissonance.
H5C: The action of testing is related to the elimination of dissonance.
These hypotheses correspond to opening sensemaking and socio-technical
sensemaking as suggested by Ifvarssons, (2003). However, Ifvarsson also suggest
cognitive sensemaking which corresponds with the concept of thinking used in this
thesis. Table 40 does not provide evidence from the study regarding thought but,
based on the theory developed by Ifvarsson (2003), thought is considered to be related
to elimination of dissonance. This leads to the following hypothesis:
H6:

Thought is related to the elimination of dissonance

6.6 CONCLUSIONS
This thesis started by developing three research questions in Chapter 1. The first
question is “how do product concepts evolve through the social process in success and failure
FFEs?” The first question was addressed by testing the conceptual model. The second
research question is “How do uncertainty, equivocality, and dissonance influence the social
process when evolving a product concept in the FFE?” This question was addressed by
identifying that these mechanisms do exist in the FFE and analyzing how individuals
used the constructs for uncertainty, equivocality, and dissonance as well as analyzing
how the individuals addressed uncertainty, equivocality, and dissonance in action and
interaction as described in the narratives. The third research question “How do
individuals cope with uncertainty, equivocality, and dissonance when evolving a product concept
in the FFE?” This question was addressed through the narratives by studying how
uncertainty, equivocality, and dissonance are addressed by participants in FFEs and by
providing a framework for understanding the influence of uncertainty, equivocality,
and dissonance in FFEs.
The first question is “how do product concepts evolve through the social process in success and
failure FFEs?” This research question addresses the nature of the social process as
described by the conceptual model and if differences exist in the social process
between success and failure FFEs. First, this study concludes that the conceptual model
is useful in understanding and describing the social process. Despite the attempts, this
study could not identify contradicting indications which would falsify the conceptual
model. In addition, the sample of four companies was selected to maximize differences
in technologies, thus, the model was tested in an environment which should have
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increased the probability of finding effects of the variables of interest if such effects or
differences actually exist, as conjectured in the conceptual model. This further
supports the applicability of the conceptual model. The conceptual model represents a
summary of deductions from the literature which describes the parts involved in the
social process. A second conclusion from this study suggests that parts of the conceptual
model may be refined, where the findings show that interaction consisted of two types
of search behaviors, wide and narrow search. Further, unintended consequences
appeared as more important in the social process than inferred from the literature. A
third conclusion is that different types of technologies influence the social process in
FFEs. The ability to analyze tasks and the variation in tasks in the FFE influence how
individuals take action within the social process. A fourth conclusion is that differences
in the social process existed between success and failure FFEs even though uncertainty,
equivocality and dissonance were present in both, i.e. in failure FFEs it was more
difficult to reduce equivocality and eliminate dissonance than in success FFEs,
particularly in projects involving a high degree of newness. It is likely that individuals
found it difficult to utilize their existing frames of reference within projects that were
extremely new and different from others in which they had participated. Summarizing
the answer to the first research question, product concepts evolve in line with the
conceptual model in both success and failure FFEs but in the social process in failure
FFEs, individuals encounter uncertainty, equivocality, and/or dissonance which are
more problematic to reduce or eliminate than in success FFEs.
Several conclusions are provided in relation to the second research question, “How do
uncertainty, equivocality, and dissonance influence the social process when evolving a product
concept in the FFE?”. First, identical actions may result in uncertainty, equivocality, and
dissonance; all of which can exist simultaneously for different features of the product
concept. Second, the results indicate differences in how uncertainty, equivocality, and
dissonance are addressed in thought, action, or interaction. Third, differences in
individuals’ ability to address uncertainty, equivocality, and dissonance may be related
to the degree of newness, where it may be more difficult to reduce uncertainty and
equivocality, and to eliminate dissonance regarding product concepts with a high
degree of newness, i.e. radical innovations.
Two conclusions are drawn relative to the third research question, “How do individuals
cope with uncertainty, equivocality, and dissonance when evolving a product concept in the
FFE?” First, managers’ interference in the social process by exercising their power
caused delays in the social process since these often involved changes in direction,
which made previous actions obsolete, and the individuals had to address uncertainty,
equivocality, and/or dissonance by coordinating action and interaction in a new
direction. Second, individuals use assumptions to address uncertainty, equivocality, and
dissonance in order to proceed with thought, action and interaction and the
assumptions are drawn from present frames of references.
This study has two influential contributions to theory. First, this study shows that
dissonance, not discussed in prior FFE literature, is a concept which exists and
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influences the social process in FFEs. Second, this study shows that the three concepts
may appear simultaneously for different features of the product concept rather than
sequentially and each may result in different reactions in thought, action, and
interaction. For researchers this finding implies that all three concepts will show intercorrelation and this study contributes to the understanding of the causes of
interrelation between uncertainty, equivocality, and dissonance.
6.7 SUGGESTIONS FOR FUTURE RESEARCH
When performing research, new questions arise during the study. The paragraphs
below represents such areas which future studies may address. First, the results indicate
that uncertainty, equivocality, and dissonance are important parts of the social process.
However, it is plausible that the ability to experience and address uncertainty,
equivocality, and dissonance may vary due to personal traits, even if not addressed by
this study. Different individuals may have variations in the tolerance for uncertainty,
equivocality, and dissonance, which could imply that the composition of individuals in
the social process may influence the ability to evolve a product concept. This is also
related to the fact that individuals with high tolerance for uncertainty, equivocality,
and dissonance may be better suited for participating in the evolvement of product
concepts representing a high degree of newness. Consequently, addressing personal
traits may be an area to consider in future research, which may influence the selection
of individuals involved in the social process in FFEs93.
Second, dissonance is a new concept which has not been thoroughly discussed and used
in current literature regarding FFEs. However, this study shows that dissonance is
central in the social process of FFEs and a phenomenon which may be problematic in
failure FFEs. Therefore, future studies need to address the concept of dissonance.
Future studies could also focus on tools which may facilitate the reduction of
dissonance within the social process in FFEs.
A third area for further research is to make larger studies addressing potential
differences between different technologies. This study indicates that the social process
may be different across different technologies. However, several companies within
each category are needed in order to provide evidence that excludes the possibility of
differences in the social process between different technologies. For example a social
process in a routine technology may involve less in-depth interaction since the
product concept is often familiar to the individuals, which makes their experiences
valid. Conversely, the social process may involve more in-depth interaction due to the
complexity faced by the individuals, making experiences partially invalid.
Consequently, potential differences in the social process due to different technologies
may need future research.
Fourth, further research is needed in order to link the social process to management
control systems. The social process may be one tool for managers in contexts where
control over neither process nor output is possible. This study provides some
93

Cf. tolerance for ambiguity (Dermer, 1973)
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indication regarding the effect of management intervention in the social process.
However, uncertainty, equivocality, and dissonance have a triggering effect in
searching the unknown. Therefore, management controls systems may be used to both
trigger new search efforts and to reduce uncertainty and equivocality, and to eliminate
dissonance. Therefore, further research is needed to further explore the influence and
possibilities of management control systems in the FFE and the influence of
management control systems on the social process.
Fifth, the hypotheses derived from this case study may be tested in large sample studies
where the identified variables from this study are incorporated into a structural
equation model. This thesis has identified variables influencing the social process and a
relation to success and failure FFEs. However, a future structural equation model may
need to incorporate additional variables to develop a more thorough understanding of
the social process within the FFE and how these processes determine success or failure.
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GLOSSARY
This section presents central concepts and the definitions used in this volume.
Action
Action is defined as a purposeful act by an agent within a situation to achieve an
anticipated consequence.
Cognitive sensemaking
Dissonance is eliminated when individuals try to attribute an element to their frame of
reference.
Dissonance
In this thesis, dissonance is defined as an individual’s inconsistent or contradictory parts
of a frame of reference about the phenomenon indicated through complete confusion,
fuzziness, and lack of understanding thus; there is a need for sensemaking processes.
Equivocality
Equivocality is defined as an individual’s perceived inability to select the phenomenon
indicated through deviating opinions and interpretations, disagreement, several
reasonable solutions, and/or difficulty in deciding and finding the information needed
about the phenomenon.
Frame of reference
Frame of reference is defined in this thesis as continuously altered mental templates
that filter and order an information environment, subsequently guiding thought,
action, and interaction.
Fuzzy front end (FFE)
The FFE is defined in this research as the process in which an idea is transformed into
a product concept and thus contains all activities prior to the individual or group of
individuals handing over sufficiently complete information (i.e. a document) of the
product concept as a basis for a go/no-go decision
Individual identity
Individual identity refers to the identity individuals ascribe in the FFE, for example
manager or designer.
Information
Information is defined as all forms of input in the social process.
Intended consequence
Intended consequences are characterized by a purposive action or interaction with an
expected outcome and when an individual conducts this action or interaction, the
intended quality or outcome is achieved.
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Interaction
Interaction represents the interplay of individuals with significant others, for example,
through communication.
Opening sensemaking
Dissonance is eliminated when individuals contact others for clarification.
Social structures
A structure represents structural properties as in the arrangement of and relations
between something complex in action and interaction.
Socio-technical sensemaking
Dissonance is eliminated when interacting with an object where individuals recognize
a thought pattern of action.
Thought
Thought is defined as an individual’s conscious representation toward his/her frame of
reference.
Uncertainty
In this study, uncertainty is defined as an individual’s perceived inability to predict the
phenomenon accurately indicated through purposeful and specific search for
information about the phenomenon.
Unintended consequence
Unintended consequences are characterized by differences in the appearance of
intended quality or outcome of an action or interaction.
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APPENDIX 1 The interview guide for the initial interview
IDENTIFY PROJECTS AND INDIVIDUALS
THE PRODUCT INNOVATION PROCESS
1. Describe how you work when you develop new products?
2. What steps/phases do you have in your process?
a. What is the aim/content of each step/phase?
3. How do you conduct the transition between these steps/phases ?
4. Are there any differences in the process depending on type of project?
a. Can you describe these differences?
b. Are the different projects conducted in this company similar to each other or is every
project unique? In what way?
INSTRUCTIONS FROM THE RESEARCHER
5. The researchers describes the innovation process and the FFE (Shows image 1)
a. Relate their terms described in question 1, 2, and 3 to the FFE
b. The definition of the FFE
The FFE is defined in this research as the process in which an idea is transformed into a product
concept and thus contains all activities prior to the individual or group of individuals handing over
sufficiently complete information (i.e. a document) of the product concept as a basis for a go/no-go
decision
SUCCESS AND FAILURE IN THE FFE
6. Could you describe the result from a FFE? (Shows image 2)
a. What represents a success and failure result from the FFE in your company?
b. What is characteristic for a success and failure result? (e.g. costs, relations, communications)
c. What are the differences between a success and failure result?
d. Can you describe an example of these differences?
7. Could you describe the FFE process? (Shows image 3)
a. What represents a success and failure FFE process in your company?
b. What is characteristic for a success and failure process?
c. What is the difference between a success and failure process?
d. Can you describe an example of these differences?
8. Describe a number of projects that correspond to your description of a success FFE.
(Shows image 4 and repeats for each project)
a. Describe the purpose of this project?
b. Describe the result/process in the FFE of this project?
c. What individuals were involved in the FFE of this project?
d. What happened with this project after the FFE ended?
e. In relation to time, approximately when in time did these phases occur? (Mark start, FFE,
and end of project on the time scale)
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9. Describe a number of projects that correspond to your description of a failure FFE.
(Shows image 5 and repeats for each project)
a. Describe the purpose of this project?
b. Describe the result/process in the FFE of this project?
c. What individuals were involved in the FFE of this project?
d. What happened with this project after the FFE ended?
e. In relation to time, approximately when in time did these phases occur? (Mark start, FFE,
and end of project on the time scale)
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APPENDIX 2 The document for identification of projects

Image 1

THE EARLY PHASE
Early phase
Feldman & Page
(1984)

Cooper &
Kleinschmidt
(1988)

Song &
Montoya-Weiss
(1998)

Van de Ven et
al. (1999)

Cooper, Edgett,
& Kleinschmidt
(2002)

Fairlie-Clarke &
Muller (2003)

x Exploration
x Screening
x Concept testing
x Business analysis
x Initial screening
x Preliminary market
assessment
x Preliminary technical
assessment
x Detailed market study
x Predevelopment business
/ financial analysis
x Strategic planning
x Idea development and
screening
x Business & market
opportunity analysis
x Extended gestation
period
x Initiating innovation
x Planning

x
x
x
x
x
x
x
x
x
x
x
x
x

Ideas
Initial screen
Preliminary analysis
Second screen
Business case
Decision on business case
Identify product
opportunity
Generate product
proposals
Evaluate and approve
product proposals
Identify requirements
and generate PDS
Develop product
business plans
Generate project
proposals
Evaluate and approve
project proposals

Mid phase

Late phase

x Development

x Market testing

x Product development
x In-house product tests
x Customer tests of product

x Trial sell
x Trial production
x Pre-commercialization
business analysis
x Production start-up
x Market launch

x Technical development
x Product testing

x Product
commercialization

x Development
x Rework due to setbacks
and mistakes
x Change in criteria of
success and failure.
x Fluid participation
x Investor and top manager
intervention
x Relationship development
x Create industry or
community infrastructure
x Development
x Post-development review

x Linking and integrating
x Ending when success or
failure

x Fund and schedule
projects
x Monitor projects
x Design product
x Specify supply processes

x Develop new supply
resources
x Evaluate and approve
supply development
x Technical validation
x Commercial validation
x Develop product
support
x Release products into
product range
x Execute product launch
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xPilot
xDecision to launch
xLaunch and
implementation
xPost-launch review

SUCCESS

RESULT
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FAILURE

Image 2

SUCCESS

PROCESS
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FAILURE

Image 3

Time

After the early
phase:

Individuals:

Result / Process:

Purpose:

PROJECT:
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_____________________________________________

Image 4
SUCCESS

Time

After the early
phase:

Individuals:

Result / Process:

Purpose:

PROJECT:
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_____________________________________________

Image 5
Failure

APPENDIX 3 The interview guide for individuals involved in projects
INTERVIEW GUIDE

Name:___________________________

Introduction:
Even if we have a lot of time, there are several issues to address with different data collection techniques.
Focus of this study is the first early phase of your product development process, called the Fuzzy Front End
(FFE). Usually the FFE is described as comprising all activities from the initial idea to the formal go/no-go
decision to develop the product. Based on the initial interview with _________, the FFE in your company
comprises the activities from ___________ to __________.
1. Which of the following projects have you participated in?
Project 1

Project 4

Project 2

Project 5

Project 3

Project 6

Other suggested project 7?

Other suggested project 8?

2. Can you describe the process of this product from idea to launch for project X?
3. What was your responsibility during the development of product X?
4. Can you describe the evolvement of the early phase (FFE) in project X?
5. Do you think the early phase (FFE) was a success or a failure?
6. Can you describe in what way it was a success or a failure? (Result/Process)
7. Was there any special or important incident that your remember from the early phase (FFE) in
project X.
Example:
Occasions when you were not sure, occasions when the team disagreed, or occasions when you
completely lacked understanding.
8. Can you describe how these events occurred?
9. How did you reason regarding these events?
10. How did you bring clarity to this event?
11. Question 2 to 10 for project X2.
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APPENDIX 4 The documents for the repertory grid technique
Instructions:
1. When we do this exercise, I want you to think about the early phase (FFE) of each project i.e.
everything until the go/no-go decision.
2. Would you please look through the projects I have listed? Which of these have you participated in?
3. Is there any other project you have participated in, which you would state as either a success or
failure?
4. Is there any project (element) you would like to add?
5. Is there any project (element) you would like to withdraw?
6. Can you grade the extent to which each project was a success or failure?
7. Can you state in what way the project was a success/failure?
8. If you pair one element with a second element, what do they have in common that makes them
different from a third element?
9. Could you clarify what you mean with this construct?
10. Repeat question 8 and 9 until the respondent cannot identify additional constructs.
11. I have ten predetermined constructs, which I would like you to use. Could you read these
construct and read their definition on the last page.
12. You will now relate each element to each construct by grading them between 1 and 7 on this
Likert scale. If it is clearly related to the pole of construct, you may grade a 1 and if it is clearly
related to the contrast of construct, you may grade a 7.
13. The scale is based on 7 steps where you relate to each construct to each element. You are allowed
to use the entire scale between 1 and 7 i.e. use a value between the anchor points.
14. When you relate each element to each construct, you are allowed to use several of each number in
the scale, i.e. several no 1s etcetera IF you see them as similar and cannot separate them.
15. If you cannot relate the element to a construct in a meaningful way, you may use the grading four
and mark with a question mark.

226

Constructs

5.
6.

Were difficult to predict

Were extensive

Were specific

Caused difficulties to choose

Caused many possible interpretations

5.

6.

7.

8.

9.

10.
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4.

4.

14.
15.

Caused complete confusion

Was poorly understood

Were completely deviating from
expectation

13.

14.

15.

13.

12.

12.

11.

Caused deviating opinions

Caused many possible solutions

11.

10.

9.

8.

7.

3.

3.

Project 1

2.

Project 2

2.

Project 3

1.

Project 4

1.

Low values
1

Ideal project

ELEMENT

Worst case project

Name:

Project 5

Information in the early phase (FFE) regarding ‘customers’ in project X…

Normal project

Were completely according to
expectation

Was well understood

Caused complete clearness

Caused one possible solution

Caused a common interpretation

Caused one univocal interpretation

Caused easy choices

Were general

Were lacking

Were easy to predict

High values
7

7
Clearly related to
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The Normal project......................... This concern all information related to the development of a product where the project
corresponds to the most common view of realization.

The Worst project ........................... This concern all information related to the development of a product where the project
corresponds to the worst view of realization.

The Ideal project ............................. This concern all information related to the development of a product where the project
corresponds to the dream view of realization.

Project 5......................................... This concern all information related to the development of the product in project 5.

Project 4......................................... This concern all information related to the development of the product in project 4.

Project 3......................................... This concern all information related to the development of the product in project 3.

Project 2......................................... This concern all information related to the development of the product in project 2.

Project 1......................................... This concern all information related to the development of the product in project 1.

Definitions of elements:

Technical solutions ................................This concern all information related to possible technical solutions.

Resources ................................................This concern all information related to the resources needed to create the product.

Competitors............................................This concern all information related to competition from other products/companies.

Customers ..................................... This concern all information related to demands from customers.

Definition of context:

4
Neutral

1

Clearly related to

0 = Cannot relate to / is not meaningful for this element
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Was completely deviating ............This concern the degree of correspondence between own plan and the............. Was completely according
from expectation
information processed and/or used
to expectation

Was poorly understood ............................. This concern the degree of insight based on the ........................................Was well understood
information processed and/or used

Caused complete confusion ...................... This concern the degree of disorder based on the .............................Caused complete clearness
information processed and/or used

Caused many possible solutions ........ This concern the degree of variation in solutions based on the................ Caused one possible solution
information processed and/or used

Caused deviating opinions ................ This concern the degree of variation in opinions based on the.........Caused a common interpretation
information processed and/or used

Caused many possible ...................This concern the degree of variation in interpretations based on the ......................... Caused one univocal
interpretations
information processed and/or used
interpretation

Caused difficulties to choose..... This concern the degree of complexity in situations of choice based on the..................... Caused easy choices
information processed and/or used

Was specific .......................... This concerns the degree of content in the information processed and/or used ................................ Was general

Was extensive................................. This concern the amount of information processed and/or used ........................................... Was lacking

Was difficult to predict ....... This concern the degree of predictability in the information processed and/or used................ Was easy to predict

Definitions of constructs:
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APPENDIX 5 One individual’s repertory grid plotted on a document

APPENDIX 6

The interview guide for the follow-up interview for individuals involved in
projects

FOLOW-UP INTERVIEWS TO REPERTORY GRIDS
INSTRUCTIONS
1. Last time we meet, we conducted repertory grids. Now we will look at these and discuss a
possible interpretation of these for each aspect.
a. Customer
b. Competitors
c. Resources
d. Technical solution
2. This image may be seen as projects being similar if they have been numbered (valued) similar.
If two projects were numbered with 5 and 6 on these constructs, they will correlate, which
implies that they will be close to each other in this image. If they are close to each other, they
describe something in common, and this “in common” is what we will discuss today.
3. Before we start, I would like to emphasize that we are discussing the FFE of your innovation
process.
Definition:
The FFE is defined in this research as the process in which an idea is transformed into a product
concept and thus contains all activities prior to the individual or group of individuals handing
over sufficiently complete information (i.e. a document) of the product concept as a basis for a
go/no-go decision.
4. Show images of the repertory grids for each aspect:
a. Customer
b. Competitors
c. Resources
d. Technical solution
REPEAT 5 TO 8 FOR EACH IMAGE OF THE REPERTORY GRIDS FOR EACH ASPECT
5. What do these constructs have in common?
6. What is this component about?
7. Is this image representative of your view or is there anything you would like to change?
8. If you were to give a name to this component, what name would it be?
9. Can you describe a situation in the FFE you experienced that corresponds to this
component/name.
10. IF REQUIRED
a. Could you think of a project where construct X and construct Y lacked correlation,
i.e. were different on these constructs?
b. Could you think of a project where these constructs were the complete opposite?
c. Can you describe the evolvement of the early phase (FFE) in project X?
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d. Do you think the early phase (FFE) was a success or a failure?
e. Can you describe in what way it was a success or a failure? (Result/Process)
f. Was there any special or important incident that your remember from the early phase
(FFE) in project X.
Example:
Occasions when you were not sure, occasions when the team disagreed, or occasions
when you completely lacked understanding.
g. Can you describe how these events occurred?
h. How did you reason regarding these events?
i. How did you bring clarity in this event?
j. Could you grade this project in the matrix for each aspect in the repertory grid
document?
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The documents for social network analysis, alter-ego network analysis and success/failure grading

1

I never contacted the
individual in the early
phase

2
I contacted the
individual a few times in
the early phase
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I contacted the
individual several times
in the early phase

3

4
I contacted the
individual several times
a week in the early phase

5
I contacted the
individual daily in the
early phase

The number and frequency of contacts in a normal month in the early phase (FFE) regarding the aspect:

Think of the early phase (FFE) in each project. (1) Which individuals have you contacted regarding each aspect (customers, competitors, resources, and
technical solutions) in the process? It may be individuals within the project team or other individuals such as family/friends, other employees in
universities or employees in other companies etc. (2) How often have you contacted these individuals during a normal month of the project regarding
the aspects (customers, competitors, resources, and technical solutions) in the early phase? Please note that I want to capture your individual
understanding/recollection and not what you think someone else may think or believe.

PART 1 – The degree of communication

This section focuses to what degree the four aspects in the FFE are communicated and to what degree these aspects have been reflected. This section
consists of three parts. Part 1 aims to map the extent you have discussed customers, competitors, resources, and technical solutions in the early phase
(FFE). Part 2 is designed to map the extent you have reflected over customers, competitors, resources, and technical solutions in the early phase (FFE). In
Part 3, you will find definitions for the content in both Part 1 and Part 2, i.e. definitions for aspects and projects.

THE DEGREE OF COMMUNICATION AND REFLECTION

APPENDIX 7

(Name, individual identity, & company name)

Individuals I contacted regarding…

I contacted…

I contacted…

I contacted…

I contacted…

I contacted…

I contacted…

I contacted…

I contacted…

I contacted…

I contacted…

I contacted…
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Project´6

Project 5

Project 4

Project 3

Project 2

Project 1

Projects I discussed with the individual:

Ideal Project

Name:
Worst case Project

Interaction in the early phase (FFE) regarding customers:

Normal Project

3
I reflected regarding this
several times in the early
phase

”My self”

I have an average
month reflected …

I have reflected on regarding customers:

Project 2
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Project´6

Project 5

Project 4

Project 3

Project 1

4
I reflected regarding this
several times a week in
the early phase

Projects I have reflected regarding customers:

The degree of reflection regarding customers in the early phase (FFE):

2
I reflected regarding this
a few times in the early
phase

Ideal Project

1

Worst case Project

I never reflected
regarding this in the
early phase

The degree of reflection in the early phase (FFE) regarding each aspect:

I reflected regarding this
daily in the early phase

5

Think of the early phase (FFE) of each project. (1) How often did you reflect regarding each aspect (customers, competitors, resources, technical solutions)
in the process? Please note that I want to capture your individual understanding/recollection and not what you think someone else may think or believe.

PART 2 – The degree of reflection

Normal Project
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The Normal project......................... This concern all information related to the development of a product where the project corresponds to the
most common view of realization.

The Worst project ........................... This concern all information related to the development of a product where the project corresponds to the
worst view of realization.

The Ideal project ............................. This concern all information related to the development of a product where the project corresponds to the
dream view of realization.

Project 5......................................... This concern all information related to the development of the product in Project 5.

Project 4......................................... This concern all information related to the development of the product in Project 4.

Project 3......................................... This concern all information related to the development of the product in Project 3.

Project 2......................................... This concern all information related to the development of the product in Project 2.

Project 1......................................... This concern all information related to the development of the product in Project 1.

Definitions of elements:

Technical solutions ................................This concern all information related to possible technical solutions.

Resources ................................................This concern all information related to the resources needed to create the product.

Competitors............................................This concern all information related to competition from other products/companies.

Customers ..................................... This concern all information related to demands from customers.

Definition of context:

PART 3 – Definitions:

Instructions:
1. This part concerns how different aspects in the early phase (FFE) were communicated and to
what degree you reflected regarding these aspects.
2. This session consists of three parts. The first part concerns the number and frequency of
communication regarding each aspect (customers, competitors, resources, and technical
solutions) in the early phase (FFE). The second part concerns the frequency of reflection
regarding each aspect during a normal month in the early phase (FFE). The third part consists
of definitions of Part 1 and Part 2.
3. I would like you to think about which individuals you contacted in the early phase of each
project you participated.
4. I would like you to grade the frequency of contact with each individual in the early phase
(FFE) regarding each aspect (customers, competitors, resources, and technical solutions).
5. Continue with nr 3 and 4 until all individuals are identified and have been graded for all aspects.
6. I would like you to think about the frequency you reflected regarding the different aspects
(customers, competitors, resources, and technical solutions) in the early phase (FFE) of each
project.
What is reflection?
x Reflection is defined as careful consideration regarding the phenomenon
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4
Neutral

1

Clearly a failure

I consider the early phase (FFE) of project _______________________ as being

4
Neutral

1

Clearly a failure

I consider the early phase (FFE) of project _______________________ as being

4
Neutral

1

Clearly a failure

I consider the early phase (FFE) of project _______________________ as being

The degree of success or failure

7

Clearly a success

7

Clearly a success

7

Clearly a success
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4
Neutral

1

Clearly a failure

I consider the early phase (FFE) of THE NORMAL PROJECT as being

4
Neutral

1

Clearly a failure

I consider the early phase (FFE) of THE WORST CASE PROJECT as being

4
Neutral

1

Clearly a failure

I consider the early phase (FFE) of THE IDEAL PROJECT as being

7

Clearly a success

7

Clearly a success

7

Clearly a success

APPENDIX 8 The fourteen constructs used in group level analyses.
TABLE 46 Pole and contrast of constructs
Interaction
Thought
Success
Uncertainty

Equivocality

Dissonance

Nr
1
2
3
4
5
6
7
8
9
10
11
12
13

Pole of construct
Low number of interactions
Low frequency of interactions
Low frequency of reflections
Was clearly a failure
Was difficult to predict
Was extensive
Was specific
Caused difficulties to choose
Caused many possible interpretations
Caused deviating opinions
Caused many possible solutions
Caused complete confusion
Was poorly understood
Was completely deviating from
14
expectation
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vs.
vs.
vs.
vs.
vs.
vs.
vs.
vs.
vs.
vs.
vs.
vs.
vs.
vs.

Contrast of construct
High number of interactions
High frequency of interactions
High frequency of reflections
Was clearly a success
Was easy to predict
Was lacking
Was general
Caused easy choices
Caused one univocal interpretation
Caused a common interpretation
Caused one possible solution
Caused complete clearness
Was well understood
Was completely according to
expectation

Company, identity and factor scores to the first component of the grids regarding each aspect

Company

Identity
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Factor scores on the 1st component from the PCA on factor loadings
Customers
Competitors
Resources
Technical solutions
Factor
Factor
Factor
Factor
Grid nr
Grid nr
Grid nr
Grid nr
score
score
score
score
Counselor
1
-0.550
n/a
n/a
n/a
n/a
n/a
n/a
Nourishing Inc.
Counselor
5
0.304
6
0.383
7
0.083
8
0.044
Counselor
9
-3.167
n/a
n/a
11
1.021
12
0.080
Consultant
13
-1.375
14
-0.081
15
-0.013
16
-3.294
Consulting Inc.
Consultant
17
-0.771
18
-0.776
19
-1.378
20
-1.175
Consultant
21
0.632
22
-2.876
23
0.294
24
0.409
Planner / programmer
25
0.841
26
0.791
27
0.804
28
0.331
Programmer
29
0.708
30
0.429
31
-0.472
n/a
n/a
System manager
Engineering Inc.
33
0.546
34
0.931
35
0.194
36
0.455
System manager
40
0.762
37
0.071
n/a
n/a
39
-0.069
System manager
41
0.585
42
0.450
43
0.591
44
0.416
Product manager
45
0.266
46
0.507
47
0.339
48
0.602
Operator
49
0.031
50
0.218
51
0.090
52
0.502
Product manager
53
0.673
54
0.432
55
0.358
56
0.867
Operator
57
0.417
58
-1.220
59
0.282
60
0.067
Pasta Food Inc.
Product manager
61
-1.038
62
-0.703
63
-0.578
64
-0.108
Production manager
65
0.583
66
-0.148
67
-3.249
68
-0.799
Product manager
69
0.735
70
0.501
71
0.989
72
0.694
Production manager
73
0.498
74
1.162
75
0.713
76
0.148
n/a This implies that the grid was excluded from the analysis due to constant vectors as described in Section 3.1

TABLE 47

APPENDIX 9 Indication of related grids to the first component for each aspect.

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

1
1.00
-0.15
0.33
0.73
0.80
-0.68
-0.85
0.85
0.75
0.51
0.55
0.68
0.40
0.40
0.72
0.92
0.76
0.44

3

4

5

6

7

1.00
-0.94 1.00
-0.33 0.58 1.00
-0.28 0.56 0.95 1.00
0.60 -0.78 -0.95 -0.90 1.00
0.46 -0.68 -0.94 -0.94 0.94 1.00
-0.51 0.67 0.79 0.86 -0.85 -0.91
-0.16 0.45 0.66 0.85 -0.62 -0.75
-0.76 0.78 0.72 0.61 -0.87 -0.74
-0.35 0.58 0.62 0.69 -0.63 -0.68
-0.57 0.72 0.93 0.86 -0.97 -0.91
-0.81 0.76 0.58 0.45 -0.77 -0.62
-0.81 0.76 0.58 0.45 -0.77 -0.62
-0.17 0.44 0.96 0.96 -0.87 -0.88
-0.18 0.40 0.79 0.88 -0.74 -0.87
-0.46 0.68 0.62 0.78 -0.67 -0.80
0.61 -0.44 0.29 0.41 -0.10 -0.17

2

1.00
0.79
0.78
0.46
0.88
0.69
0.69
0.79
0.93
0.83
0.22

8

10
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1.00
0.29 1.00
0.65 0.25
0.56 0.92
0.15 0.98
0.15 0.98
0.73 0.61
0.85 0.57
0.92 0.44
0.41 -0.13

9

1.00
0.44
0.15
0.15
0.52
0.42
0.74
0.02

11

13

14

1.00
0.83 1.00
0.83 1.00 1.00
0.87 0.46 0.46
0.78 0.45 0.45
0.60 0.34 0.34
0.13 -0.24 -0.24

12

Correlations among constructs in the individual grids regarding ‘customers’

Grid No 1, Counselor, Nourishing Inc. regarding ‘customers’

APPENDIX 10

1.00
0.84
0.60
0.49

15

1.00
0.78
0.46

16

1.00
0.07

17

1.00

18

1
1.00
0.56
0.76
0.76
0.34
-0.46
-0.70
0.56
0.43
0.23
0.45
0.56
0.50
0.38
0.35
-0.15
-0.37
0.34

3

1.00
0.93
0.77
-0.61
-0.74
0.85
0.79
0.74
0.87
0.89
0.79
0.79
0.65
-0.50
-0.33
0.30

2

1.00
0.94
0.80
0.87
-0.63
-0.55
0.95
0.92
0.90
0.81
0.97
0.92
0.93
0.55
-0.58
-0.24
0.45

1.00
0.70
-0.70
-0.79
0.63
0.57
0.53
0.88
0.74
0.62
0.59
0.75
-0.62
-0.58
0.00

4

1.00
-0.77
-0.54
0.81
0.88
0.92
0.70
0.93
0.88
0.92
0.70
-0.75
-0.48
0.35

5

1.00
0.32
-0.56
-0.52
-0.52
-0.45
-0.68
-0.72
-0.65
-0.43
0.91
0.87
-0.18

6

8

9

10

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

1
1.00
-0.11
0.54
0.39
0.22
0.42
-0.18
0.09
0.29
0.15
0.00
0.19
0.13
0.15
0.43
0.56
0.51
0.39
0.55

3

1.00
-0.48
-0.41
0.85
0.62
-0.10
0.87
-0.63
0.73
-0.64
-0.64
-0.66
0.93
0.95
0.87
0.75
0.89

2

1.00
0.47
-0.88
-0.94
0.79
0.83
-0.71
0.22
-0.92
0.67
-0.89
-0.78
-0.84
0.64
0.57
0.69
0.84
0.59

1.00
0.90
-0.65
-0.91
0.46
-0.41
0.95
-0.79
0.96
0.85
0.91
-0.61
-0.49
-0.56
-0.64
-0.48

4

1.00
-0.77
-0.88
0.51
-0.14
0.90
-0.79
0.85
0.78
0.76
-0.64
-0.55
-0.67
-0.78
-0.45

5

1.00
0.77
-0.36
0.51
-0.80
0.81
-0.75
-0.73
-0.71
0.94
0.94
0.97
0.96
0.84

6

11

12

13

14

15

1.00
-0.47
0.49
-0.97
0.93
-0.94
-0.98
-0.91
0.80
0.71
0.64
0.78
0.48

7

1.00
0.02
0.59
-0.16
0.55
0.55
0.62
-0.25
-0.21
-0.19
-0.57
-0.26

8

1.00
-0.49
0.57
-0.57
-0.57
-0.63
0.70
0.69
0.53
0.40
0.70

9

12

13

14
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1.00
-0.85 1.00
0.98 -0.81 1.00
0.95 -0.88 0.93 1.00
0.96 -0.76 0.98 0.94 1.00
-0.78 0.88 -0.74 -0.80 -0.73
-0.69 0.81 -0.65 -0.71 -0.65
-0.68 0.73 -0.65 -0.57 -0.59
-0.82 0.74 -0.75 -0.76 -0.73
-0.60 0.51 -0.63 -0.48 -0.62

10

11

1.00
0.99
0.90
0.89
0.78

15

1.00
-0.43 1.00
-0.48 0.97 1.00
-0.39 0.90 0.96 1.00
-0.74 0.60 0.60 0.65 1.00
-0.56 0.97 0.97 0.93 0.70 1.00
-0.36 0.97 0.94 0.90 0.53 0.97 1.00
-0.38 0.96 0.98 0.97 0.60 0.97 0.98 1.00
-0.87 0.36 0.48 0.52 0.81 0.56 0.36 0.45 1.00
0.19 -0.43 -0.42 -0.54 -0.52 -0.58 -0.60 -0.59 -0.47
0.34 -0.13 -0.11 -0.12 -0.26 -0.31 -0.32 -0.23 -0.45
0.00 0.71 0.68 0.53 -0.12 0.57 0.68 0.63 -0.20

7

Grid No 9, Counselor, Nourishing Inc. regarding ‘customers’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Grid No 5, Counselor, Nourishing Inc. regarding ‘customers’

1.00
0.91
0.88
0.81

16

1.00
0.79
0.08

16

1.00
0.89
0.89

17

1.00
0.18

17

1.00
0.76

18

1.00

18

1.00

19

1
2
3
4
5
6
7
1.00
0.75 1.00
0.84 0.84 1.00
0.66 0.66 0.84 1.00
0.48 0.40 0.59 0.72 1.00
0.47 0.63 0.53 0.84 0.56 1.00
-0.25 -0.10 -0.45 -0.76 -0.35 -0.54 1.00
0.64 0.48 0.69 0.93 0.85 0.81 -0.70
0.52 0.41 0.70 0.95 0.66 0.75 -0.91
0.66 0.55 0.81 0.98 0.73 0.77 -0.82
0.55 0.49 0.78 0.96 0.78 0.70 -0.82
0.74 0.69 0.80 0.89 0.91 0.76 -0.45
0.64 0.48 0.69 0.86 0.95 0.71 -0.54
0.94 0.84 0.89 0.84 0.50 0.71 -0.45
0.39 0.56 0.66 0.94 0.60 0.88 -0.79
0.55 0.28 0.62 0.55 0.87 0.17 -0.28
0.91 0.91 0.96 0.70 0.53 0.47 -0.20
0.28 0.50 0.53 0.45 0.83 0.31 0.03
0.49 0.49 0.69 0.92 0.91 0.77 -0.67

9

1.00
0.98
0.97
0.78
0.82
0.70
0.92
0.52
0.51
0.31
0.90

8

1.00
0.92
0.95
0.93
0.93
0.97
0.75
0.84
0.67
0.58
0.47
0.95
1.00
0.98
0.87
0.88
0.81
0.90
0.61
0.66
0.40
0.92

10

1.00
0.86
0.88
0.70
0.90
0.67
0.61
0.50
0.95

11

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

1
1.00
0.77
0.75
0.78
0.94
-0.80
-0.10
0.58
-0.25
0.75
-0.00
0.75
0.88
0.93
0.79
-0.20
0.41

3

1.00
0.85
0.56
-0.69
-0.39
0.18
-0.78
0.35
-0.65
0.17
0.44
0.62
0.65
-0.67
0.72

2

1.00
0.96
0.94
0.62
-0.73
-0.21
0.34
-0.73
0.49
-0.54
0.26
0.51
0.72
0.81
-0.64
0.84

1.00
0.74
-0.89
-0.28
0.62
-0.69
0.72
-0.31
0.45
0.69
0.84
0.93
-0.68
0.72

4

1.00
-0.87
-0.14
0.80
-0.13
0.91
0.27
0.91
0.99
0.98
0.81
-0.16
0.21

5

1.00
0.49
-0.80
0.53
-0.87
0.00
-0.69
-0.87
-0.90
-0.85
0.61
-0.33

6

8

9

10

11

12

1.00
0.97
0.80
0.75
0.76
0.77
0.70
0.92

12

13

1.00
0.69
0.73
0.81
0.61
0.65
0.95

13

14

1.00
0.66
0.43
0.90
0.28
0.63

14

15

1.00
0.32
0.49
0.39
0.88

15

16

1.00
0.58
0.73
0.70

16

244

1.00
-0.10 1.00
0.66 -0.04 1.00
-0.11 0.98 -0.10 1.00
0.32 0.53 0.79 0.43 1.00
0.03 0.86 0.24 0.91 0.65 1.00
-0.15 0.88 -0.06 0.95 0.40 0.95 1.00
-0.09 0.83 -0.23 0.93 0.18 0.85 0.96 1.00
-0.00 0.79 -0.40 0.86 0.00 0.65 0.79 0.92 1.00
0.74 -0.20 0.97 -0.22 0.63 0.15 -0.13 -0.26 -0.42 1.00
0.17 0.07 -0.61 0.17 -0.65 -0.11 0.10 0.38 0.65 -0.49

7

Grid No 17, Consultant, Consulting Inc. regarding ‘customers’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

Grid No 13, Consultant, Consulting Inc. regarding ‘customers’

1.00

17

1.00
0.53
0.55

17

1.00
0.66

18

1.00

19

1
1.00
0.67
0.73
0.68
0.50
0.07
-0.64
-0.58
0.54
0.69
0.31
0.92
0.75
0.73
0.87
0.73

3

4

5

1.00
0.93 1.00
0.93 0.94 1.00
-0.00 0.26 -0.02 1.00
0.58 0.40 0.65 -0.77
-0.92 -0.98 -0.98 -0.10
-0.63 -0.58 -0.80 0.32
0.19 0.06 -0.05 0.39
0.21 0.24 0.04 0.74
-0.36 -0.38 -0.46 0.48
0.65 0.81 0.67 0.71
0.52 0.76 0.72 0.50
0.13 0.35 0.14 0.94
0.93 0.91 0.94 0.14
0.93 0.78 0.86 -0.12

2

1.00
-0.54
-0.78
-0.34
-0.54
-0.65
-0.11
0.11
-0.61
0.50
0.63

6

1.00
0.67
0.11
-0.05
0.52
-0.71
-0.75
-0.19
-0.89
-0.77

7

9

1.00
0.10 1.00
0.13 0.90
0.27 0.80
-0.37 0.38
-0.59 -0.11
0.04 0.52
-0.77 0.29
-0.74 0.38

8

11

1.00
0.77 1.00
0.67 0.16
0.22 -0.14
0.83 0.59
0.35 -0.14
0.29 -0.14

10

1.00
0.84
0.82
0.79
0.56

12

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

1
2
3
4
5
6
7
1.00
1.00 1.00
0.96 0.96 1.00
0.91 0.91 0.90 1.00
0.90 0.90 0.97 0.88 1.00
-0.83 -0.83 -0.84 -0.98 -0.87 1.00
-0.87 -0.87 -0.93 -0.96 -0.90 0.94 1.00
0.93 0.93 0.89 0.96 0.90 -0.94 -0.86
0.87 0.88 0.88 0.99 0.90 -1.00 -0.95
0.95 0.95 0.96 0.95 0.89 -0.89 -0.97
0.90 0.90 0.97 0.88 1.00 -0.87 -0.90
0.91 0.91 0.94 0.94 0.87 -0.89 -0.98
0.88 0.88 0.91 0.99 0.89 -0.98 -0.99
0.78 0.78 0.90 0.90 0.94 -0.93 -0.96
0.89 0.89 0.87 0.97 0.80 -0.92 -0.96
0.88 0.88 0.85 0.98 0.79 -0.95 -0.94
0.92 0.92 0.90 1.00 0.86 -0.96 -0.95

9

1.00
0.92
0.90
0.91
0.99
0.93
0.94
0.96
0.98

8

1.00
0.96
0.89
0.90
0.85
0.92
0.84
0.87
0.91
0.95

245

1.00
0.89
0.99
0.95
0.88
0.97
0.94
0.96

10

1.00
0.87
0.89
0.94
0.80
0.79
0.86

11

1.00
0.96
0.90
0.97
0.94
0.95

12

Grid No 25, Planner/programmer, Engineering Inc. regarding ‘customers’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Grid No 21, Consultant, Consulting Inc. regarding ‘customers’

1.00
0.95
0.97
0.97
0.98

13

1.00
0.62
0.70
0.41

13

1.00
0.85
0.84
0.88

14

1.00
0.35
0.10

14

1.00
0.99
0.98

15

1.00
0.94

15

1.00
0.99

16

1.00

16

1.00

17

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

1
2
3
4
5
6
7
1.00
0.85 1.00
0.74 0.88 1.00
0.53 0.83 0.87 1.00
0.40 0.75 0.77 0.98 1.00
-0.73 -0.87 -0.92 -0.95 -0.89 1.00
-0.68 -0.80 -0.89 -0.94 -0.89 0.99 1.00
0.66 0.78 0.93 0.93 0.86 -0.98 -0.99
0.81 0.68 0.80 0.71 0.60 -0.89 -0.90
0.73 0.87 0.92 0.95 0.89 -1.00 -0.99
0.81 0.95 0.95 0.93 0.85 -0.97 -0.94
0.58 0.69 0.54 0.78 0.79 -0.82 -0.82
0.83 0.78 0.69 0.74 0.68 -0.88 -0.87
0.83 0.78 0.69 0.74 0.68 -0.88 -0.87
0.59 0.92 0.84 0.95 0.94 -0.89 -0.85
0.49 0.79 0.92 0.97 0.94 -0.91 -0.91
0.49 0.81 0.78 0.98 0.99 -0.91 -0.90
0.21 0.63 0.70 0.93 0.97 -0.78 -0.79

9

1.00
0.89
0.83
0.72
0.90
0.90
0.59
0.67
0.64
0.44

8

1.00
0.90
0.98
0.93
0.73
0.81
0.81
0.82
0.93
0.87
0.78
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1.00
0.97
0.82
0.88
0.88
0.89
0.91
0.91
0.78

10

1.00
0.75
0.84
0.84
0.93
0.90
0.89
0.74

11

1.00
0.92
0.92
0.76
0.62
0.84
0.65

12

1.00
1.00
0.72
0.62
0.75
0.50

13

1.00
0.72
0.62
0.75
0.50

14

1.00
0.91
0.97
0.88

15

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
1.00
0.51 1.00
0.79 0.81 1.00
0.52 0.95 0.89 1.00
0.75 0.53 0.92 0.70 1.00
-0.83 -0.42 -0.82 -0.47 -0.87 1.00
-0.91 -0.21 -0.68 -0.31 -0.80 0.83 1.00
0.29 0.89 0.79 0.91 0.59 -0.45 -0.08 1.00
0.40 0.86 0.85 0.98 0.72 -0.43 -0.28 0.91 1.00
0.28 0.93 0.76 0.96 0.54 -0.31 -0.05 0.97 0.95 1.00
0.44 0.96 0.82 0.91 0.57 -0.52 -0.16 0.96 0.84 0.93 1.00
0.41 0.93 0.81 0.99 0.62 -0.34 -0.21 0.89 0.98 0.97 0.87 1.00
0.28 0.96 0.71 0.94 0.43 -0.23 0.00 0.93 0.90 0.98 0.92 0.96 1.00
0.46 0.91 0.79 0.97 0.58 -0.29 -0.25 0.81 0.94 0.92 0.81 0.99 0.93 1.00
-0.89 -0.27 -0.75 -0.41 -0.88 0.86 0.99 -0.20 -0.39 -0.16 -0.24 -0.31 -0.09 -0.33 1.00
0.21 0.89 0.74 0.92 0.54 -0.34 -0.01 0.99 0.93 0.99 0.94 0.93 0.95 0.85 -0.12

Grid No 33, System manager, Engineering Inc. regarding ‘customers’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Grid No 29, Programmer, Engineering Inc. regarding ‘customers’

1.00
0.92
0.92

16

1.00

16

1.00
0.94

17

1.00

18

1
1.00
0.86
-0.55
-0.00
-0.21
0.11
0.06
0.05
0.00
0.12
0.19
-0.00
-0.06
-0.06
0.10
0.05
0.00
0.07

3

1.00
0.57
0.69
-0.54
-0.68
0.57
0.57
0.63
0.51
0.57
0.65
0.65
-0.68
-0.66
-0.39
-0.63

2

1.00
-0.08
0.24
0.14
-0.19
-0.30
0.34
0.29
0.46
0.46
0.30
0.29
0.29
-0.23
-0.30
-0.24
-0.32

1.00
0.88
-0.83
-0.92
0.97
0.94
0.90
0.91
0.95
0.88
0.88
-0.96
-0.92
-0.78
-0.78

4

1.00
-0.96
-0.97
0.90
0.92
0.79
0.75
0.96
0.88
0.88
-0.97
-0.98
-0.88
-0.96

5

1.00
0.95
-0.90
-0.95
-0.79
-0.77
-0.96
-0.91
-0.91
0.94
0.95
0.98
0.95

6

1.00
-0.97
-0.98
-0.92
-0.88
-0.99
-0.96
-0.96
0.99
0.99
0.89
0.95

7

1.00
0.99
0.96
0.96
0.98
0.96
0.96
-0.98
-0.95
-0.88
-0.85

8

1.00
0.93
0.93
0.99
0.97
0.97
-0.98
-0.96
-0.93
-0.89

9

1.00
0.99
0.90
0.96
0.96
-0.91
-0.87
-0.78
-0.78

10

1.00
0.89
0.94
0.94
-0.89
-0.84
-0.78
-0.72

11

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

1
1.00
0.19
0.42
0.47
0.79
-0.70
-0.60
0.58
0.39
0.35
0.49
0.52
0.61
0.74
0.87
0.58
-0.52
-0.50

1.00
0.94
0.90
0.65
-0.52
-0.28
0.75
0.73
0.86
0.50
0.88
0.83
0.72
0.65
0.19
-0.13
-0.93

2

4

5

6

7

8

9

10

11

12

13

1.00
1.00
-0.95
-0.91
-0.90
-0.86

13

14

1.00
-0.95
-0.91
-0.90
-0.86

14

15

1.00
0.99
0.88
0.92

15

16

1.00
0.88
0.96

16
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1.00
0.98 1.00
0.85 0.83 1.00
-0.76 -0.75 -0.95 1.00
-0.57 -0.61 -0.79 0.92 1.00
0.92 0.94 0.92 -0.92 -0.84 1.00
0.89 0.90 0.83 -0.88 -0.84 0.97 1.00
0.96 0.94 0.83 -0.83 -0.71 0.96 0.97 1.00
0.73 0.80 0.76 -0.85 -0.93 0.92 0.93 0.84 1.00
0.99 0.98 0.91 -0.85 -0.69 0.97 0.93 0.97 0.81 1.00
0.96 0.98 0.90 -0.83 -0.70 0.97 0.90 0.93 0.84 0.98 1.00
0.90 0.93 0.95 -0.90 -0.78 0.97 0.88 0.88 0.85 0.95 0.98 1.00
0.80 0.82 0.93 -0.80 -0.60 0.82 0.67 0.71 0.63 0.85 0.89 0.93 1.00
0.19 0.08 0.43 -0.24 0.08 0.06 -0.10 0.02 -0.25 0.18 0.16 0.24 0.54 1.00
-0.09 0.00 -0.29 0.07 -0.25 0.07 0.25 0.12 0.38 -0.06 -0.06 -0.13 -0.46 -0.98
-0.97 -0.91 -0.87 0.74 0.48 -0.85 -0.78 -0.89 -0.58 -0.95 -0.91 -0.87 -0.85 -0.42

3

12

1.00
0.94
0.94
-0.99
-0.98
-0.92
-0.92

Grid No 41, System manager, Engineering Inc. regarding ‘customers’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Grid No 37, System manager, Engineering Inc. regarding ‘customers’

1.00
0.32

17

1.00
0.89

17

1.00

18

1.00

18

1
2
3
4
5
6
7
1.00
0.92 1.00
0.65 0.66 1.00
0.27 0.43 0.83 1.00
0.28 0.53 0.32 0.30 1.00
-0.22 -0.43 -0.77 -0.94 -0.23 1.00
-0.65 -0.83 -0.81 -0.83 -0.42 0.85 1.00
0.71 0.85 0.90 0.84 0.51 -0.80 -0.97
0.65 0.81 0.90 0.85 0.47 -0.86 -0.98
0.58 0.70 0.96 0.90 0.49 -0.86 -0.90
0.77 0.81 0.98 0.78 0.41 -0.72 -0.88
0.53 0.62 0.94 0.95 0.29 -0.91 -0.91
0.49 0.62 0.94 0.96 0.44 -0.88 -0.89
0.58 0.55 0.98 0.83 0.24 -0.71 -0.73
0.49 0.69 0.44 0.50 0.20 -0.69 -0.82
0.57 0.75 0.28 0.28 0.20 -0.46 -0.72
0.54 0.73 0.35 0.38 0.20 -0.57 -0.77

9

1.00
0.97
0.94
0.94
0.94
0.81
0.75
0.62
0.69

8

1.00
0.98
0.95
0.95
0.93
0.94
0.84
0.68
0.58
0.63
1.00
0.96
0.96
0.98
0.91
0.57
0.40
0.48

10

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1
2
3
4
5
6
7
8
9
1.00
0.51 1.00
0.46 0.44 1.00
0.27 0.87 0.53 1.00
-0.30 0.46 0.55 0.73 1.00
0.16 -0.50 -0.64 -0.78 -0.98 1.00
0.16 -0.50 -0.64 -0.78 -0.98 1.00 1.00
-0.13 0.46 0.68 0.79 0.95 -0.98 -0.98 1.00
-0.13 0.46 0.68 0.79 0.95 -0.98 -0.98 1.00 1.00
0.33 0.79 0.80 0.86 0.74 -0.77 -0.77 0.80 0.80
-0.59 0.25 0.22 0.45 0.84 -0.72 -0.72 0.71 0.71
0.33 0.93 0.64 0.94 0.74 -0.77 -0.77 0.74 0.74
0.37 0.97 0.47 0.95 0.64 -0.67 -0.67 0.64 0.64
0.31 0.90 0.59 0.99 0.74 -0.78 -0.78 0.79 0.79
0.95 0.51 0.26 0.25 -0.41 0.30 0.30 -0.24 -0.24
-0.20 0.51 0.56 0.73 0.97 -0.97 -0.97 0.91 0.91

11

1.00
0.92
0.92
0.93
0.55
0.44
0.49

11
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1.00
0.55 1.00
0.92 0.50
0.82 0.38
0.91 0.47
0.26 -0.58
0.69 0.70

10

Grid No 49, Operator, Pasta Food Inc. regarding ‘customers’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Grid No 45, Product Manager, Pasta Food Inc. regarding ‘customers’

1.00
0.97
0.97
0.26
0.76

12

1.00
0.98
0.92
0.58
0.40
0.48

12

1.00
0.96
0.34
0.68

13

1.00
0.92
0.51
0.33
0.41

13

15

1.00
0.96
0.99

15

1.00
0.28 1.00
0.74 -0.36

14

1.00
0.28
0.13
0.20

14

1.00

16

1.00
0.99

16

1.00

17

1
2
3
4
5
6
7
1.00
0.99 1.00
1.00 0.97 1.00
0.68 0.56 0.73 1.00
0.93 0.87 0.95 0.89 1.00
-0.62 -0.56 -0.65 -0.72 -0.67 1.00
-0.62 -0.51 -0.66 -0.84 -0.73 0.96 1.00
0.95 0.89 0.97 0.86 0.98 -0.79 -0.82
0.95 0.93 0.95 0.78 0.96 -0.71 -0.69
0.81 0.70 0.85 0.96 0.94 -0.69 -0.83
0.88 0.81 0.90 0.93 0.98 -0.78 -0.82
0.86 0.83 0.87 0.84 0.92 -0.81 -0.78
0.94 0.88 0.96 0.88 1.00 -0.69 -0.75
0.96 0.92 0.97 0.84 0.99 -0.66 -0.70
0.98 0.95 0.98 0.77 0.96 -0.75 -0.74
0.62 0.52 0.67 0.99 0.87 -0.67 -0.78
0.43 0.36 0.46 0.78 0.61 -0.90 -0.87

9

1.00
0.82
0.96
0.97
0.95
0.97
0.98
0.77
0.64

8

1.00
0.96
0.93
0.97
0.93
0.99
0.98
0.98
0.81
0.65
1.00
0.93
0.82
0.95
0.91
0.85
0.91
0.63

10

1
2
3
4
5
6
7
8
9
10
11
12
13
14

1
1.00
0.75
0.49
0.95
0.15
-0.69
-0.95
0.42
0.93
-0.92
0.83
0.81
-0.84
0.23

3

1.00
0.58
0.66
-0.66
-0.58
0.65
0.63
-0.50
0.45
0.52
-0.70
0.75

2

1.00
0.77
0.75
0.50
-0.95
-0.75
0.46
0.84
-0.56
0.50
0.85
-0.97
0.63

1.00
0.41
-0.75
-1.00
0.67
0.99
-0.95
0.94
0.88
-0.87
0.46

4

1.00
-0.64
-0.41
0.88
0.49
-0.23
0.42
0.58
-0.54
0.98

5

1.00
0.75
-0.57
-0.85
0.52
-0.55
-0.94
0.97
-0.74

6

8

9

10

11

1.00
0.97
0.97
0.97
0.94
0.91
0.76

11

12

1.00
0.90
0.92
0.93
0.84
0.80

12

13

1.00
0.99
0.96
0.84
0.59

13

249

1.00
-0.67 1.00
-0.99 0.68 1.00
0.95 -0.61 -0.89 1.00
-0.94 0.77 0.89 -0.95 1.00
-0.88 0.65 0.94 -0.70 0.76 1.00
0.87 -0.57 -0.94 0.69 -0.67 -0.95 1.00
-0.46 0.84 0.55 -0.26 0.41 0.64 -0.64

7

Grid No 57, Operator, Pasta Food Inc. regarding ‘customers’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Grid No 53, Product Manager, Pasta Food Inc. regarding ‘customers’

1.00

14

1.00
0.98
0.81
0.57

14

1.00
0.73
0.59

15

1.00
0.79

16

1.00

17

1
1.00
0.88
-0.56
0.58
0.72
-0.78
-0.68
0.79
0.65
0.54
0.05
0.72
0.59
0.92
0.61
0.59
0.95

1.00
-0.56
0.15
0.57
-0.44
-0.34
0.72
0.43
0.32
-0.42
0.44
0.30
0.87
0.34
0.30
0.72

2

4

5

6

7

8

1.00
-0.43 1.00
-0.00 0.32 1.00
0.22 -0.74 -0.87 1.00
0.51 -0.93 -0.24 0.63 1.00
-0.31 0.46 0.35 -0.44 -0.72 1.00
-0.48 0.74 0.08 -0.40 -0.94 0.86
-0.77 0.79 -0.09 -0.33 -0.90 0.57
-0.11 0.79 0.11 -0.52 -0.54 -0.15
-0.81 0.87 0.31 -0.67 -0.85 0.45
-0.80 0.88 0.12 -0.54 -0.87 0.40
-0.23 0.34 0.82 -0.72 -0.47 0.80
-0.85 0.83 0.16 -0.55 -0.80 0.34
-0.80 0.88 0.12 -0.54 -0.87 0.40
-0.43 0.69 0.84 -0.93 -0.70 0.66

3

1.00
0.88
0.24
0.69
0.72
0.48
0.64
0.72
0.57

9

11

1.00
0.42 1.00
0.87 0.57
0.93 0.62
0.22 -0.18
0.88 0.59
0.93 0.62
0.47 0.28

10

1.00
0.98
0.40
0.99
0.98
0.74

12

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1.00
0.24
0.99
1.00
0.60

13

1.00
0.25
0.24
0.88

14

250

1
2
3
4
5
6
7
8
9
10
11
12
13
14
1.00
0.76 1.00
0.71 0.81 1.00
0.51 0.77 0.33 1.00
0.77 0.77 0.33 0.84 1.00
0.45 0.73 0.19 0.90 0.90 1.00
0.32 0.69 0.19 0.97 0.77 0.93 1.00
0.77 0.94 0.96 0.56 0.56 0.46 0.44 1.00
0.71 0.81 0.35 0.88 0.99 0.95 0.84 0.59 1.00
0.49 0.68 0.14 0.95 0.91 0.97 0.95 0.41 0.94 1.00
0.72 0.91 0.54 0.95 0.91 0.89 0.88 0.75 0.94 0.91 1.00
0.77 0.77 0.33 0.84 1.00 0.90 0.77 0.56 0.99 0.91 0.91 1.00
0.63 0.94 0.81 0.80 0.61 0.63 0.72 0.91 0.67 0.62 0.87 0.61 1.00
0.91 0.49 0.66 0.15 0.46 0.05 -0.08 0.61 0.36 0.11 0.39 0.46 0.37 1.00
-0.83 -0.64 -0.27 -0.70 -0.96 -0.75 -0.58 -0.46 -0.91 -0.80 -0.80 -0.96 -0.46 -0.61
-0.77 -0.77 -0.33 -0.84 -1.00 -0.90 -0.77 -0.56 -0.99 -0.91 -0.91 -1.00 -0.61 -0.46

Grid No 65, Production Manager, Pasta Food Inc. regarding ‘customers’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Grid No 61, Product Manager, Pasta Food Inc. regarding ‘customers’

16

1.00

1.00
0.96

1.00
0.60

16

15

1.00
0.99
0.61

15

1.00

17

1
2
3
4
5
6
7
1.00
0.90 1.00
0.63 0.69 1.00
0.72 0.88 0.66 1.00
0.73 0.89 0.49 0.97 1.00
-0.69 -0.74 -0.74 -0.40 -0.36 1.00
-0.87 -0.88 -0.88 -0.66 -0.59 0.92 1.00
0.73 0.89 0.49 0.97 1.00 -0.36 -0.59
0.73 0.89 0.49 0.97 1.00 -0.36 -0.59
0.53 0.77 0.59 0.97 0.93 -0.29 -0.52
0.64 0.77 0.56 0.98 0.95 -0.21 -0.51
0.73 0.89 0.49 0.97 1.00 -0.36 -0.59
0.78 0.88 0.46 0.95 0.99 -0.32 -0.58
0.72 0.91 0.48 0.95 0.99 -0.42 -0.60
0.90 0.93 0.69 0.95 0.93 -0.52 -0.78
0.85 0.91 0.57 0.96 0.97 -0.42 -0.68
0.79 0.93 0.60 0.98 0.99 -0.46 -0.69

9

1.00
0.93
0.95
1.00
0.99
0.99
0.93
0.97
0.99

8

1.00
1.00
0.93
0.95
1.00
0.99
0.99
0.93
0.97
0.99
1.00
0.96
0.93
0.88
0.92
0.84
0.87
0.93

10

1.00
0.95
0.94
0.90
0.91
0.94
0.95

11

1.00
0.99
0.99
0.93
0.97
0.99

12

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1
1.00
0.12
0.70
0.93
0.85
-0.98
-0.62
0.62
0.54
0.98
0.50
0.95
0.98
0.85
-0.62
-0.96

3

1.00
0.79
0.95
-0.61
-0.98
0.98
0.94
0.61
0.91
0.59
0.61
0.95
-0.98
-0.61

2

1.00
0.79
0.29
0.60
-0.00
-0.85
0.85
0.85
0.00
0.87
-0.00
0.00
0.60
-0.85
0.00

1.00
0.93
-0.94
-0.75
0.75
0.73
0.94
0.68
0.95
0.94
0.93
-0.75
-0.94

4

1.00
-0.80
-0.93
0.93
0.90
0.80
0.87
0.79
0.80
1.00
-0.93
-0.78

5

1.00
0.53
-0.53
-0.47
-1.00
-0.42
-0.99
-1.00
-0.80
0.53
0.99

6

8

9

10

11

12

13

1.00
0.96
0.95
0.99
0.98

13

14

1.00
0.90
0.95
0.98

14

251

1.00
-1.00 1.00
-0.98 0.98 1.00
-0.53 0.53 0.47 1.00
-0.98 0.98 0.98 0.42 1.00
-0.53 0.53 0.50 0.99 0.43 1.00
-0.53 0.53 0.47 1.00 0.42 0.99 1.00
-0.93 0.93 0.90 0.80 0.87 0.79 0.80 1.00
1.00 -1.00 -0.98 -0.53 -0.98 -0.53 -0.53 -0.93
0.52 -0.52 -0.47 -0.99 -0.39 -0.99 -0.99 -0.78

7

Grid No 73, Production Manager, Pasta Food Inc. regarding ‘customers’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Grid No 69, Product Manager, Pasta Food Inc. regarding ‘customers’

1.00
0.52

15

1.00
0.98
0.97

15

1.00

16

1.00
0.99

16

1.00

17

Correlations among constructs in the individual grids regarding ‘competitors’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

1
1.00
0.80
0.88
0.79
0.84
-0.80
-0.62
0.60
0.44
0.75
-0.88
0.83
0.79
0.23
0.66

3

4

5

6

7

8

9

10

11

252

1.00
0.94 1.00
0.94 0.98 1.00
0.63 0.84 0.79 1.00
-0.90 -0.98 -0.99 -0.81 1.00
-0.67 -0.71 -0.70 -0.75 0.60 1.00
0.55 0.72 0.72 0.91 -0.70 -0.88 1.00
0.39 0.51 0.51 0.75 -0.44 -0.93 0.93 1.00
0.60 0.79 0.77 0.98 -0.76 -0.84 0.97 0.86 1.00
-0.94 -1.00 -0.98 -0.84 0.98 0.71 -0.72 -0.51 -0.79 1.00
0.64 0.81 0.75 0.98 -0.74 -0.86 0.93 0.84 0.98 -0.81
0.74 0.87 0.84 0.95 -0.81 -0.92 0.96 0.86 0.98 -0.87
-0.28 0.00 -0.09 0.54 0.04 -0.29 0.52 0.55 0.56 -0.00
0.87 0.87 0.89 0.73 -0.81 -0.92 0.81 0.76 0.78 -0.87

2

1.00
0.97
0.55
0.78

12

14

1.00
0.39 1.00
0.90 -0.02

13

1.00

15

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
1.00
0.35 1.00
0.52 0.91 1.00
0.32 0.80 0.86 1.00
0.43 0.91 0.85 0.63 1.00
-0.25 -0.91 -0.90 -0.87 -0.90 1.00
0.00 -0.60 -0.49 -0.80 -0.49 0.75 1.00
0.43 0.91 0.85 0.63 1.00 -0.90 -0.49 1.00
0.48 0.87 0.72 0.49 0.95 -0.77 -0.43 0.95 1.00
0.46 0.94 0.83 0.58 0.95 -0.81 -0.39 0.95 0.96 1.00
0.48 0.87 0.72 0.49 0.95 -0.77 -0.43 0.95 1.00 0.96 1.00
0.35 1.00 0.91 0.80 0.91 -0.91 -0.60 0.91 0.87 0.94 0.87 1.00
0.35 1.00 0.91 0.80 0.91 -0.91 -0.60 0.91 0.87 0.94 0.87 1.00 1.00
0.48 0.87 0.72 0.49 0.95 -0.77 -0.43 0.95 1.00 0.96 1.00 0.87 0.87 1.00
0.76 -0.11 0.04 -0.04 -0.19 0.32 0.33 -0.19 -0.06 -0.03 -0.06 -0.11 -0.11 -0.06 1.00
0.12 0.77 0.76 0.43 0.76 -0.67 -0.07 0.76 0.64 0.79 0.64 0.77 0.77 0.64 -0.27

Grid No 14, Consultant, Consulting Inc. regarding ‘competitors’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Grid No 6, Counselor, Nourishing Inc. regarding ‘competitors’

APPENDIX 11

1.00

16

1
2
3
4
1.00
0.80 1.00
0.80 1.00 1.00
0.78 0.89 0.89 1.00
0.78 0.89 0.89 0.62
-0.80 -0.64 -0.64 -0.63
-0.87 -0.53 -0.53 -0.69
0.78 0.89 0.89 0.81
0.20 0.16 0.16 0.35
0.20 0.42 0.42 0.73
0.00 0.49 0.49 0.54
1.00 0.80 0.80 0.78
0.94 0.64 0.64 0.57
0.91 0.73 0.73 0.90
0.69 0.94 0.94 0.92
0.77 0.50 0.50 0.61
-0.29 -0.63 -0.63 -0.62

6

1.00
0.87
-0.37
0.37
-0.16
0.24
-0.80
-0.64
-0.73
-0.42
-0.96
-0.16

5

1.00
-0.63
-0.44
0.81
-0.04
-0.04
0.18
0.78
0.74
0.54
0.73
0.44
-0.42

8

9

10

1.00
-0.44 1.00
-0.05 0.54 1.00
-0.29 0.35 0.42 1.00
0.23 0.54 0.54 0.72
-0.87 0.78 0.20 0.20
-0.77 0.74 0.27 -0.07
-0.91 0.72 0.36 0.54
-0.42 0.92 0.42 0.62
-0.94 0.27 -0.27 0.24
-0.05 -0.81 -0.73 -0.54

7

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

1
2
3
4
5
6
7
8
1.00
0.00 1.00
0.52 0.32 1.00
0.20 -0.17 0.66 1.00
0.73 0.24 0.83 0.71 1.00
-0.29 -0.35 -0.60 -0.58 -0.76 1.00
-0.68 -0.50 -0.92 -0.52 -0.92 0.68 1.00
0.57 0.13 0.38 0.20 0.41 0.24 -0.45 1.00
-0.18 0.74 0.65 0.39 0.39 -0.52 -0.59 0.04
0.00 0.89 0.36 -0.24 0.10 -0.00 -0.45 0.38
-0.35 0.76 0.24 0.25 0.25 -0.60 -0.32 -0.20
0.00 0.95 0.47 0.03 0.38 -0.60 -0.61 -0.04
-0.25 0.92 0.39 0.00 0.15 -0.29 -0.43 0.08
-0.20 0.75 0.53 0.06 0.12 -0.12 -0.45 0.20
-0.50 0.23 -0.14 -0.25 -0.50 0.67 0.27 0.35
0.63 0.46 0.97 0.54 0.88 -0.65 -0.99 0.41
0.65 0.43 0.94 0.63 0.94 -0.68 -0.99 0.48
1.00
0.69
0.81
0.84
0.90
0.88
0.27
0.63
0.60

9

253

1.00
0.49
0.76
0.89
0.89
0.56
0.44
0.38

10

12

13

14

15

1.00
0.84
0.81
0.57
0.07
0.29
0.32

11

1.00
0.90
0.74
0.03
0.58
0.54

12

1.00
0.92
0.44
0.44
0.39

13

15

1.00
0.59 1.00
0.51 -0.22
0.43 -0.25

14

1.00
-0.00 1.00
-0.16 0.94 1.00
0.17 0.91 0.78 1.00
0.72 0.69 0.52 0.72 1.00
-0.31 0.77 0.62 0.78 0.32
-0.90 -0.29 -0.24 -0.36 -0.83

11

Grid No 22, Consultant, Consulting Inc. regarding ‘competitors’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Grid No 18, Consultant, Consulting Inc. regarding ‘competitors’

1.00
0.98

16

1.00
0.24

16

1.00

17

1.00

17

1
2
3
4
5
6
7
1.00
1.00 1.00
0.82 0.82 1.00
0.77 0.77 0.81 1.00
0.76 0.76 0.80 0.93 1.00
-0.57 -0.57 -0.84 -0.63 -0.80 1.00
-0.50 -0.50 -0.74 -0.36 -0.58 0.93 1.00
0.60 0.60 0.73 0.94 0.96 -0.74 -0.46
0.71 0.71 0.87 0.78 0.92 -0.97 -0.85
0.61 0.61 0.70 0.92 0.97 -0.75 -0.48
0.61 0.61 0.70 0.92 0.97 -0.75 -0.48
0.76 0.76 0.80 0.93 1.00 -0.80 -0.58
0.80 0.80 0.84 0.87 0.98 -0.88 -0.71
0.69 0.69 0.85 0.87 0.97 -0.92 -0.73

9

1.00
0.86
0.86
0.92
0.97
0.98

8

1.00
0.85
0.99
0.99
0.96
0.90
0.94
1.00
1.00
0.97
0.92
0.95

10

1.00
0.97
0.92
0.95

11

1
2
3
4
5
6
7
8
9
10
11
12
13
14

1
2
3
4
5
6
7
1.00
1.00 1.00
0.46 0.46 1.00
0.77 0.77 0.85 1.00
0.94 0.94 0.47 0.78 1.00
-0.94 -0.94 -0.47 -0.78 -1.00 1.00
-0.72 -0.72 -0.85 -0.86 -0.81 0.81 1.00
0.72 0.72 0.85 0.86 0.81 -0.81 -1.00
0.72 0.72 0.85 0.86 0.81 -0.81 -1.00
0.72 0.72 0.85 0.86 0.81 -0.81 -1.00
0.79 0.79 0.87 0.89 0.81 -0.81 -0.98
0.72 0.72 0.85 0.86 0.81 -0.81 -1.00
0.53 0.53 0.73 0.73 0.73 -0.73 -0.94
0.72 0.72 0.85 0.86 0.81 -0.81 -1.00

9

1.00
1.00
0.98
1.00
0.94
1.00

8

1.00
1.00
1.00
0.98
1.00
0.94
1.00
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1.00
0.98
1.00
0.94
1.00

10

1.00
0.98
0.85
0.98

11

Grid No 30, Programmer, Engineering Inc. regarding ‘competitors’

1
2
3
4
5
6
7
8
9
10
11
12
13
14

1.00
0.94
1.00

12

1.00
0.98
0.97

12

1.00
0.94

13

1.00
0.98

13

Grid No 26, Planner/programmer, Engineering Inc. regarding ‘competitors’

1.00

14

1.00

14

1
2
3
4
5
6
7
1.00
1.00 1.00
0.87 0.87 1.00
0.75 0.75 0.96 1.00
0.83 0.83 0.96 0.98 1.00
-0.65 -0.65 -0.93 -0.98 -0.93 1.00
-0.61 -0.61 -0.92 -0.97 -0.92 0.98 1.00
0.79 0.79 0.94 0.95 0.98 -0.89 -0.92
0.72 0.72 0.88 0.88 0.92 -0.81 -0.88
0.55 0.55 0.88 0.92 0.88 -0.93 -0.98
0.65 0.65 0.89 0.92 0.92 -0.89 -0.95
0.75 0.75 0.96 1.00 0.98 -0.98 -0.97
0.83 0.83 0.96 0.98 1.00 -0.93 -0.92
0.72 0.72 0.88 0.88 0.92 -0.81 -0.88

9

1.00
0.91
0.98
0.88
0.92
1.00

8

1.00
0.98
0.92
0.97
0.95
0.98
0.98
1.00
0.98
0.92
0.88
0.91

10

1.00
0.92
0.92
0.98

11

1.00
0.98
0.88

12

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1
2
3
4
5
6
7
1.00
0.80 1.00
1.00 0.80 1.00
0.46 0.49 0.46 1.00
0.58 0.60 0.58 0.98 1.00
-0.93 -0.94 -0.93 -0.63 -0.73 1.00
-0.99 -0.85 -0.99 -0.47 -0.57 0.95 1.00
0.72 0.85 0.72 0.85 0.87 -0.90 -0.78
0.58 0.86 0.58 0.80 0.86 -0.83 -0.62
0.58 0.86 0.58 0.80 0.86 -0.83 -0.62
0.83 0.80 0.83 0.85 0.93 -0.92 -0.81
0.79 0.85 0.79 0.87 0.92 -0.93 -0.81
0.48 0.64 0.48 0.96 0.97 -0.70 -0.49
0.48 0.64 0.48 0.96 0.97 -0.70 -0.49
0.59 0.85 0.59 0.51 0.65 -0.78 -0.58
0.75 0.98 0.75 0.60 0.66 -0.93 -0.82

9

1.00
1.00
0.88
0.92
0.93
0.93
0.88
0.89

8

1.00
0.92
0.92
0.91
0.98
0.89
0.89
0.69
0.93
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1.00
0.88
0.92
0.93
0.93
0.88
0.89

10

1.00
0.98
0.89
0.89
0.77
0.81

11

1.00
0.90
0.90
0.75
0.89

12

Grid No 42, System manager, Engineering Inc. regarding ‘competitors’

1
2
3
4
5
6
7
8
9
10
11
12
13
14

Grid No 34, System manager, Engineering Inc. regarding ‘competitors’

1.00
1.00
0.72
0.71

13

1.00
0.92

13

1.00
0.72
0.71

14

1.00

14

1.00
0.78

15

1.00

16

1
1.00
0.97
0.81
0.33
0.53
-0.53
-0.53
0.26
0.52
0.22
0.62
0.41
0.44
0.37
-0.52
-0.72
-0.72

3

1.00
0.80
0.81
-0.81
-0.81
0.71
0.88
0.67
0.92
0.83
0.83
0.71
-0.47
-0.54
-0.54

2

1.00
0.74
0.28
0.55
-0.55
-0.55
0.27
0.50
0.23
0.60
0.39
0.42
0.42
-0.60
-0.74
-0.74

1.00
0.78
-0.78
-0.78
0.95
0.94
0.95
0.90
0.98
0.97
0.89
-0.42
-0.30
-0.30

4

1.00
-1.00
-1.00
0.88
0.94
0.83
0.92
0.88
0.88
0.88
-0.51
-0.34
-0.34

5

1.00
1.00
-0.88
-0.94
-0.83
-0.92
-0.88
-0.88
-0.88
0.51
0.34
0.34

6

8

9

10

11

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1
1.00
1.00
-0.06
0.13
0.18
-0.37
-0.44
0.40
0.21
0.44
-0.72
0.44
0.56
0.43
0.35
0.20

3

4

5

6

7

8

9

10

11

256

1.00
-0.06 1.00
0.13 0.87 1.00
0.18 0.82 0.98 1.00
-0.37 -0.78 -0.89 -0.93 1.00
-0.44 -0.77 -0.92 -0.95 0.98 1.00
0.40 0.71 0.55 0.61 -0.75 -0.74 1.00
0.21 0.92 0.87 0.89 -0.87 -0.89 0.87 1.00
0.44 0.77 0.92 0.95 -0.98 -1.00 0.74 0.89 1.00
-0.72 -0.51 -0.42 -0.40 0.53 0.60 -0.79 -0.66 -0.60 1.00
0.44 0.77 0.92 0.95 -0.98 -1.00 0.74 0.89 1.00 -0.60
0.56 0.70 0.87 0.89 -0.96 -0.98 0.69 0.82 0.98 -0.66
0.43 0.73 0.94 0.94 -0.93 -0.97 0.57 0.80 0.97 -0.54
0.35 0.81 0.95 0.95 -0.98 -0.98 0.67 0.87 0.98 -0.54
0.20 0.86 0.96 0.98 -0.97 -0.97 0.69 0.91 0.97 -0.45

2

12

13

14

1.00
0.98
0.97
0.98
0.97

12

1.00
0.97
0.97
0.91

13

1.00
0.98
0.93

14

1.00
-0.88 1.00
-0.94 0.96 1.00
-0.83 0.97 0.92 1.00
-0.92 0.91 0.98 0.85 1.00
-0.88 0.98 0.98 0.95 0.96 1.00
-0.88 0.95 0.97 0.97 0.93 0.98 1.00
-0.88 0.95 0.93 0.97 0.89 0.94 0.96 1.00
0.51 -0.42 -0.49 -0.56 -0.47 -0.45 -0.60 -0.68
0.34 -0.20 -0.35 -0.32 -0.38 -0.30 -0.45 -0.45
0.34 -0.20 -0.35 -0.32 -0.38 -0.30 -0.45 -0.45

7

Grid No 50, Operator, Pasta Food Inc. regarding ‘competitors’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Grid No 46, Product manager, Pasta Food Inc. regarding ‘competitors’

1.00
0.98

15

1.00
0.90
0.90

15

1.00

16

1.00
1.00

16

1.00

17

1
2
3
4
5
6
7
1.00
1.00 1.00
1.00 1.00 1.00
0.56 0.56 0.56 1.00
0.87 0.87 0.87 0.88 1.00
-0.79 -0.79 -0.79 -0.76 -0.92 1.00
-0.83 -0.83 -0.83 -0.63 -0.87 0.98 1.00
0.89 0.89 0.89 0.63 0.89 -0.89 -0.93
0.80 0.80 0.80 0.60 0.83 -0.85 -0.89
0.80 0.80 0.80 0.60 0.83 -0.85 -0.89
0.80 0.80 0.80 0.60 0.83 -0.85 -0.89
0.83 0.83 0.83 0.84 0.97 -0.98 -0.95
0.98 0.98 0.98 0.65 0.93 -0.89 -0.91
0.70 0.70 0.70 0.95 0.92 -0.79 -0.67
0.93 0.93 0.93 0.78 0.98 -0.93 -0.92
0.92 0.92 0.92 0.72 0.95 -0.97 -0.97
0.83 0.83 0.83 0.84 0.97 -0.98 -0.95

9

1.00
1.00
1.00
0.89
0.85
0.55
0.90
0.87
0.89

8

1.00
0.98
0.98
0.98
0.93
0.93
0.64
0.96
0.94
0.93
1.00
1.00
0.89
0.85
0.55
0.90
0.87
0.89

10

1.00
0.89
0.85
0.55
0.90
0.87
0.89

11

1
2
3
4
5
6
7
8
9
10
11
12
13
14

1
1.00
0.80
0.94
0.69
0.67
-0.75
-0.60
0.78
0.68
-0.74
-1.00
0.69
0.89
0.79

3

1.00
0.58
0.77
-0.77
-0.46
0.74
0.55
-0.91
-0.94
0.58
0.82
0.68

2

1.00
0.87
0.78
0.53
-0.94
-0.60
0.89
0.61
-0.76
-0.80
0.78
0.90
0.82

1.00
0.32
-0.91
-0.94
0.97
0.91
-0.35
-0.69
1.00
0.94
0.99

4

1.00
-0.58
-0.40
0.52
0.53
-0.90
-0.67
0.32
0.52
0.45

5

1.00
0.82
-0.98
-0.82
0.68
0.75
-0.91
-0.94
-0.93

6

8

9

10

11
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1.00
-0.90 1.00
-0.99 0.90 1.00
0.29 -0.58 -0.39 1.00
0.60 -0.78 -0.68 0.74 1.00
-0.94 0.97 0.91 -0.35 -0.69
-0.84 0.97 0.85 -0.60 -0.89
-0.94 0.98 0.93 -0.47 -0.79

7

Grid No 58, Operator, Pasta Food Inc. regarding ‘competitors’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

1.00
0.94
0.99

12

1.00
0.91
0.84
0.97
0.97
1.00

12

Grid No 54, Product manager, Pasta Food Inc. regarding ‘competitors’

1.00
0.97

13

1.00
0.76
0.97
0.98
0.91

13

1.00

14

1.00
0.83
0.79
0.84

14

1.00
0.98
0.97

15

1.00
0.97

16

1.00

17

1
1.00
0.54
-0.78
-0.23
-0.45
0.78
0.81
-0.82
-0.48
-0.28
-0.22
-0.31
-0.16
0.15
-0.30
-0.30
-0.63

3

4

5

6

7

1.00
-0.74 1.00
-0.55 0.36 1.00
-0.94 0.76 0.74 1.00
0.77 -0.73 -0.78 -0.81 1.00
0.75 -0.66 -0.71 -0.73 0.98 1.00
-0.83 0.81 0.71 0.84 -0.99 -0.97
-0.67 0.48 0.95 0.77 -0.92 -0.89
-0.61 0.35 0.99 0.75 -0.82 -0.78
-0.44 0.19 0.96 0.59 -0.75 -0.72
-0.61 0.54 0.97 0.81 -0.81 -0.71
-0.74 0.42 0.93 0.88 -0.73 -0.66
-0.57 0.28 0.83 0.77 -0.47 -0.35
-0.90 0.65 0.79 0.98 -0.75 -0.66
-0.90 0.65 0.79 0.98 -0.75 -0.66
-0.95 0.63 0.60 0.86 -0.86 -0.88

2

1.00
0.87
0.75
0.66
0.76
0.70
0.44
0.77
0.77
0.88

8

1.00
0.98
0.94
0.92
0.88
0.68
0.78
0.78
0.76

9

1.00
0.98
0.94
0.94
0.80
0.80
0.80
0.69

10

1.00
0.88
0.85
0.71
0.65
0.65
0.57

11

1.00
0.92
0.84
0.84
0.84
0.59

12

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1.00
0.93
0.93
0.93
0.72

13

1.00
0.86
0.86
0.47

14
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
1.00
0.80 1.00
0.79 0.85 1.00
0.56 0.70 0.79 1.00
0.48 0.90 0.68 0.71 1.00
0.91 0.49 0.58 0.34 0.08 1.00
0.70 0.78 0.85 0.98 0.72 0.49 1.00
0.79 0.94 0.88 0.89 0.87 0.51 0.94 1.00
0.61 0.82 0.68 0.91 0.85 0.33 0.92 0.94 1.00
0.60 0.83 0.68 0.91 0.87 0.32 0.91 0.94 1.00 1.00
0.87 0.70 0.77 0.28 0.35 0.80 0.43 0.58 0.27 0.28 1.00
0.75 0.87 0.86 0.95 0.81 0.50 0.98 0.99 0.95 0.95 0.49 1.00
0.90 0.96 0.76 0.60 0.77 0.65 0.71 0.89 0.77 0.77 0.75 0.81 1.00
0.87 0.99 0.86 0.70 0.84 0.60 0.79 0.94 0.80 0.81 0.76 0.88 0.98 1.00
-0.88 -0.94 -0.83 -0.49 -0.72 -0.64 -0.61 -0.81 -0.60 -0.61 -0.89 -0.72 -0.94 -0.96
-0.88 -0.94 -0.83 -0.49 -0.72 -0.64 -0.61 -0.81 -0.60 -0.61 -0.89 -0.72 -0.94 -0.96

Grid No 66, Production manager, Pasta Food Inc. regarding ‘competitors’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Grid No 62, Product manager, Pasta Food Inc. regarding ‘competitors’

16

1.00

1.00
1.00

1.00
0.81

16

15

1.00
1.00
0.81

15

1.00

17

1
2
3
4
5
6
7
1.00
0.23 1.00
0.12 0.79 1.00
0.10 0.88 0.83 1.00
0.48 0.68 0.87 0.56 1.00
-0.03 -0.98 -0.79 -0.88 -0.61 1.00
-0.43 -0.89 -0.89 -0.74 -0.94 0.83 1.00
0.62 0.83 0.82 0.68 0.94 -0.72 -0.98
0.71 0.63 0.77 0.64 0.89 -0.50 -0.85
0.51 0.83 0.90 0.75 0.96 -0.75 -0.98
0.41 0.89 0.91 0.75 0.94 -0.83 -1.00
0.29 0.87 0.97 0.81 0.93 -0.83 -0.98
0.40 0.91 0.93 0.86 0.90 -0.85 -0.97
0.40 0.91 0.93 0.86 0.90 -0.85 -0.97
0.11 0.95 0.75 0.96 0.52 -0.95 -0.76
0.48 0.72 0.20 0.38 0.34 -0.64 -0.57
-0.06 0.89 0.75 0.97 0.43 -0.92 -0.67

9

1.00
0.93
0.85
0.83
0.88
0.88
0.56
0.34
0.46

8

1.00
0.92
0.98
0.97
0.93
0.95
0.95
0.69
0.59
0.57
1.00
0.98
0.97
0.98
0.98
0.73
0.48
0.64

10

1.00
0.98
0.98
0.98
0.77
0.54
0.68

11

1.00
0.98
0.98
0.78
0.41
0.73

12

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1
1.00
0.70
-0.70
0.94
0.94
-0.81
-0.96
0.89
0.91
0.96
0.80
0.91
0.96
0.90
-0.70
-0.99

3

1.00
-0.79
-0.77
0.91
0.68
-0.85
-0.56
-0.59
-0.83
-0.66
-0.68
-0.64
1.00
0.61

2

1.00
-1.00
0.79
0.77
-0.91
-0.68
0.85
0.56
0.59
0.83
0.66
0.68
0.64
-1.00
-0.61

1.00
0.99
-0.93
-0.97
0.98
0.95
0.94
0.96
0.98
0.97
0.96
-0.79
-0.91

4

1.00
-0.94
-0.99
0.99
0.95
0.96
0.95
0.98
0.99
0.98
-0.77
-0.91

5

1.00
0.88
-0.98
-0.81
-0.81
-0.98
-0.88
-0.88
-0.88
0.91
0.75

6

8

9

10

11

12

13

1.00
1.00
0.84
0.50
0.78

13

14

1.00
0.84
0.50
0.78

14

259

1.00
-0.95 1.00
-0.98 0.90 1.00
-0.99 0.90 0.99 1.00
-0.90 0.98 0.88 0.84 1.00
-0.98 0.95 0.99 0.97 0.94 1.00
-1.00 0.95 0.98 0.99 0.90 0.98 1.00
-0.99 0.95 0.98 0.97 0.92 0.99 0.99 1.00
0.68 -0.85 -0.56 -0.59 -0.83 -0.66 -0.68 -0.64
0.95 -0.84 -0.92 -0.96 -0.75 -0.90 -0.95 -0.89

7

Grid No 74, Production manager, Pasta Food Inc. regarding ‘competitors’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Grid No 70, Product manager, Pasta Food Inc. regarding ‘competitors’

1.00
0.61

15

1.00
0.60
0.98

15

1.00

16

1.00
0.44

16

1.00

17

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

1
2
3
4
5
6
7
1.00
0.54 1.00
0.49 0.91 1.00
0.67 0.80 0.94 1.00
0.76 0.76 0.87 0.98 1.00
-0.57 -0.68 -0.79 -0.91 -0.93 1.00
-0.46 -0.85 -0.73 -0.69 -0.70 0.75 1.00
0.67 0.89 0.93 0.97 0.96 -0.93 -0.83
0.52 0.96 0.92 0.87 0.84 -0.84 -0.90
0.52 0.96 0.92 0.87 0.84 -0.84 -0.90
0.48 0.89 0.81 0.77 0.77 -0.82 -0.83
0.26 0.84 0.83 0.76 0.71 -0.81 -0.77
0.52 0.96 0.92 0.87 0.84 -0.84 -0.90
0.48 0.89 0.81 0.77 0.77 -0.82 -0.83
0.75 0.81 0.81 0.91 0.95 -0.95 -0.83
0.76 0.76 0.87 0.98 1.00 -0.93 -0.70
0.76 0.80 0.77 0.83 0.87 -0.80 -0.89

9

1.00
1.00
0.96
0.93
1.00
0.96
0.91
0.84
0.84

8

1.00
0.96
0.96
0.89
0.85
0.96
0.89
0.97
0.96
0.89

260

1.00
0.96
0.93
1.00
0.96
0.91
0.84
0.84

10

1.00
0.96
0.96
1.00
0.88
0.77
0.71

11

1.00
0.93
0.96
0.79
0.71
0.60

12

Correlations among constructs in the individual grids regarding ‘resources’

Grid No 7, Counselor, Nourishing Inc. regarding ‘resources’

APPENDIX 12

1.00
0.96
0.91
0.84
0.84

13

1.00
0.88
0.77
0.71

14

1.00
0.95
0.90

15

1.00
0.87

16

1.00

17

1
1.00
0.45
-0.24
-0.18
-0.24
0.15
0.15
-0.38
-0.23
-0.15
0.36
-0.15
-0.33
-0.11
0.18
0.58
0.39
0.22

3

1.00
-0.59
-0.59
0.72
0.72
-0.79
-0.77
-0.72
0.63
-0.72
-0.65
-0.65
0.74
0.59
0.46
-0.80

2

1.00
0.67
-0.87
-0.91
0.93
0.93
-0.93
-0.96
-0.93
0.97
-0.93
-0.97
-0.89
0.66
0.78
0.87
-0.75

1.00
0.94
-0.91
-0.91
0.75
0.91
0.91
-0.95
0.91
0.90
0.94
-0.53
-0.53
-0.82
0.83

4

1.00
-0.98
-0.98
0.78
0.95
0.98
-0.97
0.98
0.98
0.98
-0.57
-0.52
-0.79
0.87

5

1.00
1.00
-0.83
-0.97
-1.00
0.96
-1.00
-0.98
-0.98
0.60
0.55
0.81
-0.93

6

1.00
-0.83
-0.97
-1.00
0.96
-1.00
-0.98
-0.98
0.60
0.55
0.81
-0.93

7

1.00
0.93
0.83
-0.88
0.83
0.86
0.74
-0.87
-0.91
-0.66
0.68

8

1.00
0.97
-0.97
0.97
0.97
0.93
-0.76
-0.71
-0.75
0.87

9

1.00
-0.96
1.00
0.98
0.98
-0.60
-0.55
-0.81
0.93

10

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1
2
3
4
5
6
7
8
9
10
11
1.00
0.80 1.00
0.88 0.94 1.00
0.79 0.94 0.98 1.00
0.79 0.94 0.98 1.00 1.00
-0.78 -0.92 -0.79 -0.75 -0.75 1.00
-0.53 -0.90 -0.82 -0.88 -0.88 0.79 1.00
0.89 0.90 0.99 0.97 0.97 -0.73 -0.77 1.00
0.87 0.76 0.87 0.81 0.81 -0.70 -0.69 0.88 1.00
0.91 0.76 0.90 0.85 0.85 -0.65 -0.64 0.93 0.98 1.00
-0.59 -0.87 -0.73 -0.74 -0.74 0.81 0.71 -0.66 -0.36 -0.39 1.00
0.87 0.94 0.99 0.97 0.97 -0.80 -0.85 0.98 0.92 0.93 -0.66
0.91 0.76 0.90 0.85 0.85 -0.65 -0.64 0.93 0.98 1.00 -0.39
0.87 0.76 0.87 0.81 0.81 -0.70 -0.69 0.88 1.00 0.98 -0.36
0.80 0.90 0.98 0.99 0.99 -0.68 -0.79 0.98 0.78 0.84 -0.73
0.77 0.78 0.93 0.93 0.93 -0.54 -0.73 0.96 0.88 0.93 -0.46
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12

13

14

15

16

17

13

1.00
0.98
0.84
0.93

12

1.00
0.93
0.92
0.95
0.94

1.00
0.78
0.88

14

1.00
0.94

15

1.00

16

1.00
-0.96 1.00
-0.98 0.98 1.00
-0.94 0.98 0.96 1.00
0.64 -0.60 -0.61 -0.48 1.00
0.69 -0.55 -0.63 -0.44 0.83 1.00
0.84 -0.81 -0.84 -0.84 0.23 0.51 1.00
-0.81 0.93 0.85 0.93 -0.53 -0.33 -0.65

11

Grid No 15, Consultant, Consulting Inc. regarding ‘resources’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Grid No 11, Counselor, Nourishing Inc. regarding ‘resources’

1.00

18

1
2
3
4
5
6
7
1.00
0.87 1.00
0.94 0.96 1.00
0.93 0.89 0.94 1.00
0.49 0.56 0.41 0.35 1.00
-0.69 -0.63 -0.61 -0.42 -0.80 1.00
-0.68 -0.77 -0.67 -0.50 -0.89 0.95 1.00
0.56 0.30 0.38 0.66 0.17 -0.00 -0.00
0.61 0.60 0.49 0.52 0.95 -0.72 -0.80
0.87 0.80 0.77 0.78 0.83 -0.78 -0.83
0.88 0.67 0.83 0.75 0.16 -0.61 -0.49
0.88 0.80 0.77 0.78 0.83 -0.78 -0.83
0.77 0.64 0.62 0.74 0.75 -0.57 -0.62
0.88 0.87 0.83 0.90 0.71 -0.61 -0.71
0.88 0.94 0.97 0.83 0.43 -0.69 -0.75
0.95 0.87 0.96 0.85 0.39 -0.72 -0.70
0.88 0.80 0.91 0.78 0.20 -0.62 -0.58

9

1.00
0.92
0.24
0.92
0.91
0.84
0.43
0.44
0.24

8

1.00
0.46
0.56
0.33
0.56
0.77
0.66
0.16
0.30
0.19
1.00
0.59
1.00
0.94
0.96
0.71
0.75
0.58

10

1.00
0.59
0.43
0.57
0.83
0.94
0.96

11

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

1
1.00
0.24
0.61
0.64
0.82
-0.79
-0.86
0.42
0.62
0.82
0.41
0.86
0.86
0.81
-0.58
-0.75
-0.83

3

1.00
0.74
0.85
-0.71
-0.67
0.71
0.75
0.43
0.49
0.88
0.88
0.69
-0.84
-0.59
-0.82

2

1.00
-0.08
0.10
0.40
-0.21
-0.35
-0.34
-0.21
0.08
-0.24
0.12
0.12
0.42
0.18
-0.31
-0.15

1.00
0.78
-0.97
-0.91
0.89
0.94
0.58
0.82
0.89
0.89
0.87
-0.86
-0.87
-0.59

4

1.00
-0.85
-0.88
0.53
0.67
0.59
0.41
0.93
0.93
0.90
-0.71
-0.78
-0.87

5

1.00
0.98
-0.80
-0.90
-0.68
-0.76
-0.93
-0.93
-0.94
0.83
0.92
0.69

6

8

9

10

11

12

1.00
0.94
0.96
0.71
0.75
0.58

12

13

1.00
0.94
0.49
0.56
0.37

13

14

1.00
0.73
0.74
0.59

14
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1.00
-0.66 1.00
-0.81 0.97 1.00
-0.77 0.39 0.58 1.00
-0.61 0.92 0.89 0.26 1.00
-0.91 0.75 0.86 0.64 0.68 1.00
-0.91 0.75 0.86 0.64 0.68 1.00 1.00
-0.93 0.63 0.75 0.53 0.67 0.93 0.93 1.00
0.70 -0.91 -0.92 -0.33 -0.88 -0.89 -0.89 -0.79
0.88 -0.69 -0.79 -0.46 -0.80 -0.88 -0.88 -0.97
0.69 -0.47 -0.59 -0.43 -0.45 -0.89 -0.89 -0.82

7

Grid No 23, Consultant, Consulting Inc. regarding ‘resources’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Grid No 19, Consultant, Consulting Inc. regarding ‘resources’

1.00
0.82
0.76

15

1.00
0.96
0.94

15

1.00
0.74

16

1.00
0.98

16

1.00

17

1.00

17

1
2
3
4
5
6
7
1.00
0.88 1.00
0.69 0.87 1.00
0.84 0.91 0.78 1.00
0.80 0.87 0.76 1.00 1.00
-0.84 -0.88 -0.81 -0.99 -0.99 1.00
-0.87 -0.87 -0.69 -0.99 -0.98 0.98 1.00
0.92 0.93 0.81 0.98 0.97 -0.98 -0.98
0.78 0.92 0.86 0.98 0.98 -0.97 -0.94
0.93 0.91 0.69 0.97 0.95 -0.95 -0.99
0.91 0.95 0.78 0.98 0.96 -0.96 -0.98
0.84 0.88 0.81 0.99 0.99 -1.00 -0.98
0.87 0.87 0.84 0.96 0.95 -0.99 -0.94
0.67 0.80 0.84 0.94 0.96 -0.96 -0.89
0.93 0.89 0.73 0.97 0.96 -0.97 -0.99
0.93 0.89 0.73 0.97 0.96 -0.97 -0.99

9

1.00
0.91
0.95
0.97
0.94
0.96
0.92
0.92

8

1.00
0.96
0.98
0.99
0.98
0.98
0.91
0.99
0.99
1.00
0.99
0.95
0.92
0.83
0.99
0.99

10

1.00
0.96
0.94
0.87
0.98
0.98

11

1
2
3
4
5
6
7
8
9
10
11
12
13
14

1
2
3
4
5
6
7
1.00
0.53 1.00
-0.78 -0.68 1.00
0.52 0.90 -0.86 1.00
0.78 0.36 -0.69 0.40 1.00
-0.80 -0.48 0.71 -0.48 -0.99 1.00
-0.79 -0.42 0.62 -0.37 -0.98 0.99 1.00
0.77 0.73 -0.70 0.62 0.88 -0.94 -0.93
0.83 0.52 -0.54 0.35 0.88 -0.92 -0.95
0.37 0.95 -0.71 0.96 0.30 -0.40 -0.31
0.79 0.90 -0.82 0.83 0.73 -0.81 -0.77
0.95 0.70 -0.84 0.66 0.86 -0.91 -0.88
0.92 0.39 -0.72 0.39 0.96 -0.95 -0.95
0.85 0.80 -0.87 0.78 0.84 -0.90 -0.86

9

1.00
0.33
0.81
0.90
0.91
0.85

8

1.00
0.93
0.61
0.94
0.93
0.85
0.96
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1.00
0.81
0.57
0.26
0.72

10

1.00
0.93
0.74
0.98

11

Grid No 31, Programmer, Engineering Inc. regarding ‘resources’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1.00
0.93
0.97

12

1.00
0.99
0.96
0.97
0.97

12

Grid No 27, Planner/programmer, Engineering Inc. regarding ‘resources’

1.00
0.85

13

1.00
0.94
0.96
0.96

13

1.00

14

1.00
0.87
0.87

14

1.00
1.00

15

1.00

16

1
2
3
4
5
6
7
1.00
0.37 1.00
0.10 0.91 1.00
0.44 0.98 0.87 1.00
0.39 0.96 0.95 0.93 1.00
-0.67 -0.75 -0.66 -0.85 -0.78 1.00
-0.78 -0.61 -0.48 -0.74 -0.64 0.97 1.00
0.76 0.85 0.72 0.88 0.89 -0.93 -0.89
0.46 0.93 0.92 0.95 0.97 -0.90 -0.78
0.32 0.90 0.93 0.93 0.93 -0.88 -0.75
0.82 0.82 0.62 0.87 0.81 -0.92 -0.91
0.46 0.93 0.92 0.95 0.97 -0.90 -0.78
0.37 0.92 0.80 0.98 0.83 -0.84 -0.74
0.56 0.98 0.83 0.98 0.93 -0.83 -0.74
0.50 0.94 0.77 0.98 0.85 -0.84 -0.76

9

1.00
0.98
0.87
1.00
0.89
0.93
0.89

8

1.00
0.93
0.85
0.98
0.93
0.80
0.92
0.86
1.00
0.78
0.98
0.90
0.88
0.86

10

1.00
0.87
0.82
0.92
0.89

11

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

1
2
3
4
5
6
7
1.00
0.44 1.00
-0.38 0.65 1.00
0.44 0.68 0.35 1.00
0.30 0.89 0.70 0.76 1.00
-0.50 -0.84 -0.49 -0.85 -0.96 1.00
-0.57 -0.91 -0.49 -0.81 -0.95 0.98 1.00
-0.18 0.30 0.56 0.49 0.48 -0.40 -0.41
-0.18 0.30 0.56 0.49 0.48 -0.40 -0.41
0.44 0.75 0.43 0.95 0.89 -0.96 -0.91
0.49 0.76 0.44 0.87 0.88 -0.92 -0.93
0.36 0.82 0.59 0.85 0.97 -0.98 -0.95
0.18 0.74 0.69 0.81 0.94 -0.90 -0.87
0.40 0.68 0.43 0.89 0.89 -0.94 -0.90
0.28 0.72 0.55 0.85 0.94 -0.96 -0.89

9

1.00
0.45
0.66
0.57
0.74
0.62
0.52

8

1.00
1.00
0.45
0.66
0.57
0.74
0.62
0.52
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1.00
0.91
0.95
0.89
0.96
0.96

10

1.00
0.95
0.93
0.97
0.90

11

Grid No 39, System manager, Engineering Inc. regarding ‘resources’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Grid No 35, System manager, Engineering Inc. regarding ‘resources’

1.00
0.97
0.97
0.98

12

1.00
0.89
0.93
0.89

12

1.00
0.95
0.95

13

1.00
0.93
0.98

13

1.00
0.96

14

1.00
0.97

14

1.00

15

1.00

15

1
2
3
4
5
6
7
1.00
0.49 1.00
0.61 0.94 1.00
0.37 0.94 0.91 1.00
0.58 0.98 0.95 0.96 1.00
-0.34 -0.92 -0.79 -0.93 -0.93 1.00
-0.11 -0.68 -0.60 -0.87 -0.74 0.86 1.00
0.67 0.91 0.92 0.93 0.97 -0.89 -0.78
0.52 0.94 0.93 0.98 0.98 -0.93 -0.84
0.52 0.94 0.93 0.98 0.98 -0.93 -0.84
0.51 0.87 0.83 0.94 0.93 -0.94 -0.90
0.58 0.93 0.87 0.93 0.97 -0.96 -0.81
0.41 0.86 0.75 0.91 0.91 -0.97 -0.91
0.67 0.91 0.92 0.93 0.97 -0.89 -0.78
0.67 0.21 0.41 0.00 0.19 0.15 0.46

9

1.00
1.00
0.97
0.97
0.93
0.98
0.08

8

1.00
0.98
0.98
0.97
0.98
0.92
1.00
0.17

11

1.00
0.97 1.00
0.97 0.98
0.93 0.98
0.98 0.97
0.08 -0.08

10

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

1
2
3
4
5
6
7
1.00
0.70 1.00
0.63 0.92 1.00
0.78 0.67 0.83 1.00
0.94 0.63 0.69 0.92 1.00
-0.99 -0.67 -0.67 -0.86 -0.99 1.00
-0.94 -0.63 -0.69 -0.92 -1.00 0.99 1.00
0.94 0.63 0.69 0.92 1.00 -0.99 -1.00
0.92 0.81 0.84 0.90 0.94 -0.94 -0.94
0.89 0.70 0.80 0.95 0.98 -0.95 -0.98
0.77 0.90 0.88 0.77 0.75 -0.77 -0.75
0.84 0.90 0.90 0.85 0.84 -0.85 -0.84
0.87 0.82 0.88 0.91 0.92 -0.91 -0.92
0.93 0.73 0.74 0.83 0.94 -0.95 -0.94
1.00 0.70 0.63 0.78 0.94 -0.99 -0.94
0.99 0.67 0.67 0.86 0.99 -1.00 -0.99
0.94 0.63 0.69 0.92 1.00 -0.99 -1.00
0.94 0.63 0.69 0.92 1.00 -0.99 -1.00

9

1.00
0.94
0.93
0.97
0.93
0.90
0.92
0.94
0.94
0.94

8

1.00
0.94
0.98
0.75
0.84
0.92
0.94
0.94
0.99
1.00
1.00
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1.00
0.78
0.86
0.97
0.96
0.89
0.95
0.98
0.98

10

1.00
0.99
0.82
0.73
0.77
0.77
0.75
0.75

11

Grid No 47, Product manager, Pasta Food Inc. regarding ‘resources’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Grid No 43, System manager, Engineering Inc. regarding ‘resources’
13

1.00
0.89
0.81
0.84
0.85
0.84
0.84

12

1.00
0.97
0.87
0.91
0.92
0.92

13

1.00
0.97 1.00
0.98 0.92
0.04 -0.20

12

1.00
0.93
0.95
0.94
0.94

14

1.00
0.17

14

1.00
0.99
0.94
0.94

15

1.00

15

1.00
0.99
0.99

16

1.00
1.00

17

1.00

18

1
1.00
0.86
-0.18
-0.56
-0.24
0.54
0.37
-0.24
-0.38
-0.24
-0.43
-0.38
-0.38
-0.44
-0.42
-0.22

1.00
0.04
-0.18
0.11
0.17
0.03
0.11
-0.13
0.11
-0.19
-0.13
-0.13
-0.09
-0.03
0.09

2

4

5

6

7

1.00
0.12 1.00
-0.04 0.87 1.00
-0.69 -0.65 -0.28 1.00
-0.82 -0.46 -0.13 0.97 1.00
-0.04 0.87 1.00 -0.28 -0.13
-0.02 0.92 0.92 -0.38 -0.20
-0.04 0.87 1.00 -0.28 -0.13
0.11 0.89 0.89 -0.41 -0.24
-0.02 0.92 0.92 -0.38 -0.20
-0.02 0.92 0.92 -0.38 -0.20
0.04 0.87 0.61 -0.72 -0.56
0.18 0.91 0.96 -0.46 -0.31
0.86 0.43 0.16 -0.91 -0.97

3

1.00
0.92
1.00
0.89
0.92
0.92
0.61
0.96
0.16

8

1.00
0.92
0.98
1.00
1.00
0.70
0.91
0.26

9

1.00
0.89
0.92
0.92
0.61
0.96
0.16

10

1.00
0.98
0.98
0.61
0.92
0.31

11

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

1
1.00
-0.61
-0.30
0.56
-0.05
0.34
0.10
-0.29
0.39
0.29
-0.10
0.25
0.29
0.53
-0.19
0.19
-0.15

1.00
0.80
-0.92
-0.72
0.44
0.67
-0.52
-0.83
-0.68
0.58
-0.82
-0.68
-0.87
-0.65
-0.88
-0.66

2

4

5

6

7

8

9

10

11
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1.00
-0.90 1.00
-0.87 0.78 1.00
0.78 -0.57 -0.93 1.00
0.89 -0.72 -0.98 0.95 1.00
-0.80 0.58 0.95 -0.98 -0.98 1.00
-1.00 0.92 0.84 -0.72 -0.85 0.74 1.00
-0.98 0.84 0.78 -0.73 -0.82 0.73 0.97 1.00
0.95 -0.76 -0.82 0.83 0.88 -0.82 -0.93 -0.98 1.00
-0.98 0.93 0.93 -0.83 -0.92 0.83 0.97 0.93 -0.92
-0.98 0.84 0.78 -0.73 -0.82 0.73 0.97 1.00 -0.98
-0.97 0.95 0.76 -0.60 -0.76 0.63 0.99 0.94 -0.87
-0.79 0.65 0.97 -0.93 -0.98 0.97 0.75 0.68 -0.75
-0.90 0.86 0.96 -0.80 -0.94 0.86 0.89 0.79 -0.78
-0.84 0.69 0.98 -0.95 -0.99 0.98 0.80 0.75 -0.81

3

Grid No 55, Product manager, Pasta Food Inc. regarding ‘resources’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Grid No 51, Operator, Pasta Food Inc. regarding ‘resources’

1.00
0.93
0.94
0.84
0.94
0.88

12

1.00
1.00
0.70
0.91
0.26

12

1.00
0.94
0.68
0.79
0.75

13

1.00
0.70
0.91
0.26

13

1.00
0.65
0.85
0.71

14

1.00
0.62
0.50

14

1.00
0.93
0.99

15

1.00
0.33

15

1.00
0.94

16

1.00

16

1.00

17

1
1.00
0.75
1.00
0.54
0.48
-0.44
-0.46
0.53
0.50
-0.84
-0.35
0.72
0.79
0.81

3

1.00
0.54
0.48
-0.44
-0.46
0.53
0.50
-0.84
-0.35
0.72
0.79
0.81

2

1.00
0.75
0.79
0.87
-0.80
-0.84
0.75
0.83
-0.81
-0.87
0.93
0.98
0.93

1.00
0.96
-0.94
-0.81
0.86
0.99
-0.74
-0.78
0.91
0.81
0.81

4

1.00
-0.94
-0.86
0.81
0.99
-0.68
-0.89
0.91
0.86
0.81

5

1.00
0.95
-0.95
-0.98
0.77
0.90
-0.93
-0.84
-0.85

6

8

9

10

11

1.00
-0.95 1.00
-0.89 0.89 1.00
0.81 -0.89 -0.74 1.00
0.94 -0.81 -0.87 0.64 1.00
-0.93 0.93 0.93 -0.92 -0.86
-0.88 0.83 0.85 -0.90 -0.85
-0.90 0.90 0.84 -0.96 -0.81

7

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

1
1.00
0.84
0.95
-0.75
-0.29
0.53
0.70
-0.75
-0.84
-0.88
-0.32
-0.97
-0.85
-0.14
-0.84
-0.84
-0.21

1.00
0.80
-0.72
-0.69
0.76
0.96
-0.83
-0.80
-0.74
-0.68
-0.90
-0.71
-0.54
-0.71
-0.71
-0.62

2

4

5

6

7

1.00
-0.58 1.00
-0.31 0.53 1.00
0.56 -0.69 -0.94 1.00
0.70 -0.67 -0.86 0.89 1.00
-0.75 0.82 0.79 -0.95 -0.88
-0.83 0.85 0.65 -0.86 -0.80
-0.87 0.84 0.50 -0.76 -0.71
-0.40 0.00 0.49 -0.37 -0.68
-0.89 0.87 0.49 -0.69 -0.81
-0.85 0.81 0.51 -0.77 -0.70
-0.22 0.33 0.96 -0.89 -0.75
-0.80 0.88 0.51 -0.76 -0.68
-0.80 0.88 0.51 -0.76 -0.68
-0.20 0.53 0.99 -0.91 -0.80

3

1.00
0.98
0.92
0.27
0.86
0.93
0.70
0.92
0.92
0.75

8

1.00
0.98
0.17
0.91
0.98
0.54
0.98
0.98
0.59

9
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1.00
0.08
0.92
1.00
0.39
0.99
0.99
0.44

10

1.00
0.33
0.06
0.46
0.00
0.00
0.41

11

Grid No 63, Product manager, Pasta Food Inc. regarding ‘resources’

1
2
3
4
5
6
7
8
9
10
11
12
13
14

Grid No 59, Operator, Pasta Food Inc. regarding ‘resources’

1.00
0.89
0.32
0.90
0.90
0.42

12

1.00
0.97
0.98

12

1.00
0.42
0.99
0.99
0.45

13

1.00
0.98

13

1.00
0.40
0.40
0.95

14

1.00

14

1.00
1.00
0.47

15

1.00
0.47

16

1.00

17

1
1.00
0.92
0.92
0.56
0.95
-0.56
0.60
0.92
0.61
0.61
-0.70
0.58
0.46
-0.83
-0.94
-0.94

3

1.00
0.74
0.97
-0.68
0.72
0.92
0.67
0.71
-0.84
0.69
0.61
-0.97
-0.93
-0.93

2

1.00
1.00
0.74
0.97
-0.68
0.72
0.92
0.67
0.71
-0.84
0.69
0.61
-0.97
-0.93
-0.93

1.00
0.66
-0.84
0.96
0.57
0.92
0.96
-0.92
0.87
0.95
-0.79
-0.74
-0.74

4

1.00
-0.53
0.62
0.87
0.58
0.61
-0.72
0.55
0.49
-0.89
-0.90
-0.90

5

1.00
-0.93
-0.72
-0.91
-0.93
0.96
-1.00
-0.92
0.81
0.80
0.80

6

1.00
0.64
0.99
1.00
-0.96
0.96
0.99
-0.79
-0.81
-0.81

7

1.00
0.62
0.64
-0.80
0.71
0.52
-0.92
-0.95
-0.95

8

1.00
0.99
-0.92
0.95
0.97
-0.72
-0.81
-0.81

9

11

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

1
2
3
4
5
6
7
1.00
0.00 1.00
-0.42 0.76 1.00
-0.69 0.18 0.47 1.00
-0.70 0.06 0.28 0.97 1.00
0.71 -0.26 -0.34 -0.91 -0.95 1.00
0.68 -0.12 -0.25 -0.94 -0.99 0.98 1.00
-0.76 0.13 0.39 0.98 0.99 -0.96 -0.98
-0.65 0.34 0.44 0.95 0.96 -0.98 -0.97
-0.60 0.39 0.38 0.88 0.91 -0.98 -0.95
-0.65 0.08 0.52 0.95 0.87 -0.73 -0.80
-0.65 0.34 0.44 0.95 0.96 -0.98 -0.97
-0.73 0.34 0.57 0.98 0.94 -0.94 -0.94
-0.82 0.55 0.85 0.68 0.58 -0.66 -0.57
-0.63 0.16 0.32 0.97 0.99 -0.96 -0.99
-0.59 0.23 0.30 0.94 0.97 -0.98 -0.99
-0.85 0.40 0.66 0.90 0.86 -0.90 -0.85

9

1.00
0.98
0.81
1.00
0.98
0.68
0.98
0.99
0.91

8

1.00
0.97
0.92
0.89
0.97
0.97
0.68
0.98
0.96
0.92

12

13
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1.00
0.69
0.98
0.93
0.64
0.94
0.97
0.87

10

1.00
0.81
0.89
0.65
0.86
0.79
0.81

11

1.00
0.98
0.68
0.98
0.99
0.91

12

1.00
0.79
0.95
0.94
0.96

13

1.00
-0.96 1.00
0.96 -0.97 1.00
0.99 -0.92 0.95 1.00
-0.77 0.91 -0.80 -0.70
-0.81 0.89 -0.82 -0.70
-0.81 0.89 -0.82 -0.70

10

Grid No 71, Product manager, Pasta Food Inc. regarding ‘resources’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

Grid No 67, Production manager, Pasta Food Inc. regarding ‘resources’

1.00
0.57
0.56
0.91

14

1.00
0.92
0.92

14

1.00
0.99
0.85

15

1.00
1.00

15

1.00
0.84

16

1.00

16

1.00

17

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1
1.00
1.00
1.00
0.79
0.92
-0.87
-0.83
0.98
0.95
0.98
0.87
0.95
0.92
0.92
-0.99
-0.99

3

1.00
0.79
0.92
-0.87
-0.83
0.98
0.95
0.98
0.87
0.95
0.92
0.92
-0.99
-0.99

2

1.00
1.00
0.79
0.92
-0.87
-0.83
0.98
0.95
0.98
0.87
0.95
0.92
0.92
-0.99
-0.99

1.00
0.89
-0.96
-0.87
0.85
0.84
0.85
0.86
0.84
0.89
0.89
-0.87
-0.87

4

1.00
-0.98
-0.93
0.98
0.97
0.98
0.98
0.97
1.00
1.00
-0.93
-0.93

5

1.00
0.95
-0.94
-0.92
-0.94
-0.95
-0.92
-0.98
-0.98
0.91
0.91

6

8

9

10

11

12

13

14
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1.00
-0.89 1.00
-0.83 0.98 1.00
-0.89 1.00 0.98 1.00
-0.85 0.94 0.97 0.94 1.00
-0.83 0.98 1.00 0.98 0.97 1.00
-0.93 0.98 0.97 0.98 0.98 0.97 1.00
-0.93 0.98 0.97 0.98 0.98 0.97 1.00 1.00
0.87 -0.98 -0.94 -0.98 -0.87 -0.94 -0.93 -0.93
0.87 -0.98 -0.94 -0.98 -0.87 -0.94 -0.93 -0.93

7

Grid No 75, Production manager, Pasta Food Inc. regarding ‘resources’

1.00
1.00

15

1.00

16

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

1
1.00
1.00
1.00
0.80
0.77
-0.72
-0.80
0.95
0.91
0.94
0.84
0.94
0.94
0.88
-0.54
-0.51
-0.77

3

1.00
0.80
0.77
-0.72
-0.80
0.95
0.91
0.94
0.84
0.94
0.94
0.88
-0.54
-0.51
-0.77

2

1.00
1.00
0.80
0.77
-0.72
-0.80
0.95
0.91
0.94
0.84
0.94
0.94
0.88
-0.54
-0.51
-0.77

1.00
0.58
-0.93
-0.83
0.86
0.63
0.58
0.50
0.71
0.71
0.85
-0.49
-0.22
-0.51

4

1.00
-0.48
-0.49
0.66
0.76
0.68
0.42
0.75
0.75
0.72
-0.19
-0.71
-0.85

5

1.00
0.94
-0.88
-0.68
-0.57
-0.46
-0.75
-0.75
-0.65
0.52
0.10
0.37

6

8

9

10

11

12

14

15

270

1.00
-0.95 1.00
-0.77 0.88 1.00
-0.72 0.88 0.95 1.00
-0.60 0.76 0.83 0.93 1.00
-0.88 0.96 0.94 0.93 0.77 1.00
-0.88 0.96 0.94 0.93 0.77 1.00 1.00
-0.59 0.77 0.72 0.73 0.70 0.69 0.69 1.00
0.47 -0.53 -0.66 -0.60 -0.77 -0.45 -0.45 -0.59 1.00
0.25 -0.40 -0.35 -0.44 -0.15 -0.54 -0.54 -0.32 -0.42
0.49 -0.66 -0.61 -0.68 -0.42 -0.75 -0.75 -0.61 -0.09

7

13

Correlations among constructs in the individual grids regarding ‘technical solutions’

Grid No 8, Counselor, Nourishing Inc. regarding ‘technical solutions’

APPENDIX 13

1.00
0.94

16

1.00

17

1
1.00
-0.11
-0.39
0.39
0.19
0.18
0.31
0.35
0.15
-0.23
0.55
0.15
0.20
-0.34
-0.19
0.54
0.25
-0.19

3

1.00
-0.89
-0.81
-0.78
-0.74
-0.81
-0.73
0.75
-0.71
-0.73
-0.77
0.52
0.81
0.43
-0.07
0.81

2

1.00
0.95
-0.88
-0.89
-0.85
-0.79
-0.83
-0.84
0.82
-0.59
-0.84
-0.87
0.53
0.89
0.66
0.13
0.89

1.00
0.96
0.92
0.90
0.95
0.91
-0.95
0.48
0.91
0.88
-0.77
-0.96
-0.54
-0.37
-0.96

4

1.00
0.96
0.94
0.95
0.98
-0.98
0.42
0.98
0.96
-0.76
-1.00
-0.66
-0.52
-1.00

5

1.00
0.98
0.99
0.94
-0.98
0.50
0.94
0.92
-0.88
-0.96
-0.67
-0.50
-0.96

6

1.00
0.98
0.95
-0.98
0.57
0.95
0.94
-0.88
-0.94
-0.52
-0.50
-0.94

7

1.00
0.92
-0.98
0.57
0.92
0.91
-0.89
-0.95
-0.55
-0.43
-0.95

8

10

11

12

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

13

1.00
-0.97 1.00
0.41 -0.43 1.00
1.00 -0.97 0.41 1.00
0.98 -0.93 0.55 0.98 1.00
-0.74 0.87 -0.37 -0.74 -0.67
-0.98 0.98 -0.42 -0.98 -0.96
-0.63 0.63 0.09 -0.63 -0.54
-0.59 0.58 0.39 -0.59 -0.46
-0.98 0.98 -0.42 -0.98 -0.96

9

1.00
0.76
0.46
0.56
0.76

14

1.00
0.66
0.52
1.00

15

1.00
0.54
0.66

16
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
1.00
0.79 1.00
0.74 0.78 1.00
0.60 0.88 0.90 1.00
0.20 -0.31 -0.34 -0.47 1.00
0.95 0.90 0.76 0.75 0.09 1.00
0.67 0.79 0.29 0.48 0.13 0.79 1.00
0.75 0.95 0.55 0.70 -0.20 0.86 0.92 1.00
0.53 -0.00 -0.10 -0.30 0.89 0.38 0.36 0.13 1.00
0.70 0.17 0.19 -0.04 0.82 0.57 0.38 0.22 0.95 1.00
-0.65 -0.85 -0.81 -0.94 0.19 -0.82 -0.61 -0.70 0.09 -0.16 1.00
0.79 0.79 0.69 0.76 0.20 0.91 0.74 0.71 0.31 0.52 -0.92 1.00
0.77 0.81 0.46 0.61 0.24 0.90 0.94 0.86 0.41 0.52 -0.78 0.91 1.00
0.92 0.51 0.54 0.34 0.55 0.82 0.52 0.49 0.78 0.92 -0.48 0.74 0.68 1.00
0.64 0.18 -0.03 -0.19 0.75 0.50 0.52 0.35 0.96 0.90 0.03 0.35 0.52 0.79 1.00
-0.48 0.00 0.18 0.40 -0.65 -0.27 -0.32 -0.19 -0.89 -0.77 -0.31 -0.04 -0.25 -0.62 -0.94 1.00
0.92 0.97 0.80 0.81 -0.12 0.97 0.78 0.92 0.22 0.40 -0.81 0.83 0.84 0.70 0.38 -0.19

Grid No 16, Consultant, Consulting Inc. regarding ‘technical solutions’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

Grid No 12, Counselor, Nourishing Inc. regarding ‘technical solutions’

1.00

17

1.00
0.52

17

1.00

18

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

1
2
3
4
5
6
7
8
9
1.00
0.80 1.00
0.54 0.56 1.00
0.74 0.85 0.66 1.00
0.80 0.84 0.73 0.99 1.00
-0.10 -0.51 -0.23 -0.63 -0.57 1.00
-0.80 -0.82 -0.75 -0.91 -0.91 0.29 1.00
0.86 0.87 0.82 0.91 0.94 -0.32 -0.98 1.00
0.92 0.89 0.77 0.89 0.93 -0.30 -0.94 0.99 1.00
0.43 0.54 0.92 0.77 0.80 -0.54 -0.71 0.76 0.70
0.58 0.36 0.79 0.51 0.57 0.24 -0.77 0.75 0.69
0.19 0.37 0.21 0.03 0.01 0.33 -0.37 0.32 0.27
0.16 0.42 -0.00 0.18 0.10 0.09 -0.42 0.30 0.24
0.09 0.35 0.13 0.06 0.01 0.21 -0.35 0.27 0.21
0.00 -0.27 -0.17 -0.12 -0.15 0.61 -0.16 -0.02 -0.06
0.21 0.29 0.33 0.67 0.65 -0.79 -0.35 0.36 0.35
0.78 0.57 0.72 0.63 0.68 0.18 -0.88 0.86 0.84
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1.00
0.61
-0.06
-0.14
-0.08
-0.30
0.64
0.53

10

12

14

15

1.00

15

1.00
0.39 1.00
0.23 0.88 1.00
0.30 0.97 0.95 1.00
0.44 0.34 0.46 0.37 1.00
0.04 -0.67 -0.45 -0.59 -0.34
0.94 0.46 0.37 0.38 0.42

11

13

1
2
3
4
5
6
7
8
9
10
11
12
13
14
1.00
0.94 1.00
0.87 0.96 1.00
0.93 0.94 0.89 1.00
0.44 0.44 0.63 0.42 1.00
0.91 0.78 0.73 0.72 0.54 1.00
-0.70 -0.58 -0.67 -0.61 -0.90 -0.81 1.00
0.51 0.56 0.73 0.61 0.94 0.47 -0.83 1.00
0.35 0.24 0.38 0.42 0.83 0.39 -0.83 0.85 1.00
0.78 0.74 0.68 0.92 0.35 0.54 -0.55 0.57 0.55 1.00
0.04 -0.08 0.12 -0.03 0.84 0.27 -0.74 0.68 0.83 0.03 1.00
0.56 0.38 0.45 0.55 0.77 0.61 -0.91 0.77 0.95 0.66 0.74 1.00
0.89 0.83 0.86 0.76 0.76 0.94 -0.91 0.73 0.57 0.58 0.44 0.71 1.00
0.92 0.89 0.92 0.87 0.76 0.89 -0.89 0.80 0.61 0.72 0.38 0.72 0.98 1.00
-0.25 -0.13 -0.30 -0.17 -0.91 -0.46 0.87 -0.77 -0.88 -0.20 -0.98 -0.84 -0.62 -0.57

Grid No 24, Consultant, Consulting Inc. regarding ‘technical solutions’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Grid No 20, Consultant, Consulting Inc. regarding ‘technical solutions’

1.00
0.03

16

1.00

17

1.00
0.99
0.93
0.87
1.00
0.96
0.92
1.00
0.92

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

1
2
3
4
5
6
7
1.00
0.87 1.00
0.89 0.94 1.00
0.61 0.71 0.88 1.00
0.69 0.65 0.86 0.95 1.00
-0.31 -0.47 -0.67 -0.94 -0.86 1.00
-0.43 -0.58 -0.77 -0.98 -0.89 0.99 1.00
0.55 0.51 0.72 0.87 0.96 -0.82 -0.81
0.54 0.54 0.76 0.93 0.98 -0.90 -0.90
0.68 0.58 0.82 0.92 0.97 -0.82 -0.87
0.68 0.58 0.82 0.92 0.97 -0.82 -0.87
0.52 0.55 0.77 0.97 0.97 -0.95 -0.96
0.54 0.54 0.76 0.93 0.98 -0.90 -0.90
0.52 0.55 0.77 0.97 0.97 -0.95 -0.96
0.51 0.59 0.78 0.96 0.96 -0.94 -0.93

9

1.00
0.93
0.93
0.98
1.00
0.98
0.98

8

1.00
0.98
0.88
0.88
0.93
0.98
0.93
0.96
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1.00
1.00
0.95
0.93
0.95
0.88

10

1.00
0.95
0.93
0.95
0.88

11

1.00
0.98
1.00
0.97

12

1.00
0.98
0.98

13

1.00
0.97

14

1.00

1.00
0.99
0.99
0.97
0.89

1.00
0.88
0.80
0.78
0.81
0.81
0.96
1.00
0.95
0.90
0.94
0.99
0.95

14

regarding ‘technical solutions’
8
9
10
11
12
13

Grid No 36, System manager, Engineering Inc. regarding ‘technical solutions’

Grid No 28, Planner/programmer, Engineering Inc.
1
2
3
4
5
6
7
1
1.00
2
0.88 1.00
3
0.87 0.97 1.00
4
0.92 0.92 0.97 1.00
5
0.88 0.97 0.99 0.96 1.00
6
-0.83 -0.97 -0.96 -0.93 -0.94 1.00
7
-0.36 -0.69 -0.68 -0.60 -0.62 0.81 1.00
8
0.73 0.94 0.93 0.88 0.90 -0.99 -0.89
9
0.81 0.90 0.98 0.97 0.96 -0.91 -0.64
10
0.95 0.89 0.94 0.99 0.94 -0.87 -0.47
11
0.98 0.90 0.93 0.97 0.93 -0.87 -0.43
12
0.95 0.93 0.96 0.97 0.97 -0.89 -0.47
13
0.85 0.88 0.96 0.97 0.96 -0.86 -0.53
14
0.82 0.98 0.99 0.93 0.98 -0.97 -0.75

1.00

15

1
2
3
4
5
6
7
1.00
-0.24 1.00
-0.44 0.87 1.00
0.04 0.33 0.29 1.00
0.37 0.68 0.42 0.72 1.00
-0.00 -0.53 -0.37 -0.94 -0.83 1.00
-0.19 -0.52 -0.27 -0.87 -0.89 0.97 1.00
0.17 0.48 0.33 0.96 0.88 -0.98 -0.96
0.20 0.40 0.21 0.94 0.86 -0.94 -0.93
0.03 0.47 0.37 0.97 0.80 -0.99 -0.95
0.14 0.47 0.37 0.97 0.85 -0.95 -0.91
0.20 0.47 0.29 0.92 0.87 -0.98 -0.99
0.20 0.47 0.29 0.92 0.87 -0.98 -0.99
0.12 0.59 0.44 0.90 0.89 -0.97 -0.97
0.11 0.49 0.66 0.36 0.43 -0.36 -0.36

9

1.00
0.94
0.97
0.94
0.94
0.90
0.21

8

1.00
0.97
0.98
0.98
0.98
0.98
0.97
0.42
1.00
0.96
0.98
0.98
0.97
0.44

10

1.00
0.94
0.94
0.93
0.39

11

1.00
1.00
0.99
0.44

12

1.00
0.99
0.44

13

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

1
2
3
4
5
6
7
1.00
0.81 1.00
0.99 0.88 1.00
0.86 0.94 0.91 1.00
0.77 0.59 0.75 0.82 1.00
-0.81 -0.59 -0.75 -0.73 -0.85 1.00
-0.66 -0.75 -0.69 -0.90 -0.88 0.78 1.00
0.73 0.74 0.75 0.91 0.95 -0.80 -0.98
0.75 0.77 0.79 0.93 0.93 -0.70 -0.93
0.84 0.84 0.87 0.98 0.92 -0.78 -0.93
0.93 0.81 0.92 0.93 0.92 -0.92 -0.88
0.91 0.90 0.93 0.98 0.88 -0.83 -0.90
0.93 0.81 0.92 0.93 0.92 -0.92 -0.88
0.77 0.69 0.78 0.90 0.98 -0.78 -0.92
0.43 0.25 0.36 0.49 0.80 -0.85 -0.77
0.63 0.81 0.68 0.92 0.82 -0.68 -0.98
0.75 0.77 0.79 0.93 0.93 -0.70 -0.93

9

1.00
0.98
0.89
0.93
0.89
0.98
0.61
0.93
1.00

8

1.00
0.97
0.97
0.92
0.93
0.92
0.98
0.76
0.96
0.97
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1.00
0.95
0.98
0.95
0.97
0.61
0.93
0.98

10

1.00
0.98
1.00
0.92
0.69
0.84
0.89

11

1.00
0.98
0.92
0.59
0.90
0.93

12

1.00
0.92
0.69
0.84
0.89

13

Grid No 44, System manager, Engineering Inc. regarding ‘technical solutions’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15

Grid No 40, System manager, Engineering Inc. regarding ‘technical solutions’

1.00
0.72
0.90
0.98

14

1.00
0.54

14

1.00
0.65
0.61

15

1.00

15

1.00
0.93

16

1.00

17

1
2
3
4
5
6
7
1.00
0.89 1.00
0.87 0.93 1.00
0.38 0.65 0.67 1.00
0.38 0.75 0.67 0.72 1.00
-0.22 -0.59 -0.57 -0.55 -0.95 1.00
-0.22 -0.59 -0.57 -0.55 -0.95 1.00 1.00
0.31 0.70 0.65 0.81 0.99 -0.92 -0.92
0.23 0.63 0.61 0.87 0.94 -0.87 -0.87
0.23 0.63 0.61 0.87 0.94 -0.87 -0.87
0.23 0.63 0.61 0.87 0.94 -0.87 -0.87
0.38 0.75 0.67 0.86 0.97 -0.85 -0.85
0.23 0.63 0.61 0.73 0.98 -0.97 -0.97
0.23 0.63 0.61 0.73 0.98 -0.97 -0.97
-0.33 0.00 0.17 0.53 0.53 -0.65 -0.65
0.00 0.39 0.45 0.59 0.86 -0.94 -0.94
0.30 0.67 0.63 0.92 0.92 -0.79 -0.79
0.30 0.67 0.63 0.64 0.99 -0.99 -0.99
0.06 0.40 0.43 0.35 0.82 -0.96 -0.96

9

1.00
1.00
1.00
0.98
0.96
0.96
0.70
0.88
0.99
0.92
0.73

8

1.00
0.98
0.98
0.98
0.99
0.98
0.98
0.62
0.88
0.97
0.97
0.79
1.00
1.00
0.98
0.96
0.96
0.70
0.88
0.99
0.92
0.73

10

1.00
0.98
0.96
0.96
0.70
0.88
0.99
0.92
0.73

11

1.00
0.94
0.94
0.53
0.79
0.99
0.92
0.68

12

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1
1.00
-0.17
-0.44
-0.38
-0.54
0.34
0.24
-0.40
-0.40
-0.40
-0.40
-0.46
-0.40
-0.46
-0.43
-0.98

1.00
0.88
-0.08
-0.34
0.04
0.24
-0.40
-0.40
-0.40
-0.40
-0.46
-0.40
-0.46
-0.43
0.20

2

4

5

6

7

1.00
0.11 1.00
-0.23 0.73 1.00
0.23 0.17 -0.22 1.00
0.42 -0.02 -0.37 0.95 1.00
-0.33 0.73 0.99 -0.18 -0.36
-0.33 0.73 0.99 -0.18 -0.36
-0.33 0.73 0.99 -0.18 -0.36
-0.09 0.92 0.73 0.22 0.02
-0.26 0.87 0.90 -0.12 -0.33
-0.33 0.73 0.99 -0.18 -0.36
-0.26 0.87 0.90 -0.12 -0.33
-0.33 0.76 0.99 -0.21 -0.40
0.45 0.34 0.58 -0.30 -0.18

3

1.00
1.00
1.00
0.72
0.90
1.00
0.90
0.99
0.45

8

1.00
1.00
0.72
0.90
1.00
0.90
0.99
0.45

9
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1.00
0.72
0.90
1.00
0.90
0.99
0.45

10

1.00
0.92
0.72
0.92
0.77
0.34

11

1.00
0.90
1.00
0.94
0.42

12

Grid No 52, Operator, Pasta Food Inc. regarding ‘technical solutions’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

1.00
0.90
0.99
0.45

13

1.00
1.00
0.70
0.94
0.92
0.99
0.88

13

Grid No 48, Product manager, Pasta Food Inc. regarding ‘technical solutions’

1.00
0.94
0.42

14

1.00
0.70
0.94
0.92
0.99
0.88

14

1.00
0.45

15

1.00
0.87
0.60
0.60
0.70

15

1.00

16

1.00
0.78
0.91
0.94

16

1.00
0.86
0.62

17

1.00
0.91

18

1.00

19

1
2
3
4
5
6
7
8
9
10
1.00
0.49 1.00
-0.50 -0.91 1.00
-0.02 0.23 -0.43 1.00
0.22 0.62 -0.71 0.90 1.00
0.03 -0.36 0.58 -0.97 -0.92 1.00
-0.16 -0.52 0.74 -0.92 -0.93 0.97 1.00
-0.00 0.36 -0.53 0.99 0.95 -0.99 -0.95 1.00
-0.14 0.34 -0.46 0.97 0.92 -0.96 -0.90 0.98 1.00
0.03 0.50 -0.63 0.95 0.98 -0.97 -0.96 0.99 0.98 1.00
0.17 0.51 -0.68 0.95 0.98 -0.97 -0.98 0.98 0.94 0.98
0.14 0.37 -0.58 0.98 0.94 -0.98 -0.97 0.98 0.94 0.96
0.35 0.63 -0.75 0.88 0.98 -0.90 -0.95 0.92 0.87 0.94
-0.25 0.29 -0.57 0.73 0.64 -0.85 -0.84 0.75 0.74 0.76
0.10 0.90 -0.86 0.43 0.72 -0.58 -0.67 0.55 0.57 0.68
0.08 0.75 -0.78 0.77 0.94 -0.85 -0.88 0.85 0.86 0.93
0.80 0.10 -0.34 0.04 0.04 -0.05 -0.20 -0.00 -0.17 -0.05

12

1.00
0.95
0.74
0.51
0.81
0.17

11

1.00
0.99
0.98
0.75
0.64
0.89
0.14

1
2
3
4
5
6
7
8
9
10
11
12
13
14

1
2
3
4
5
6
7
8
1.00
1.00 1.00
0.95 0.95 1.00
0.69 0.69 0.54 1.00
0.58 0.58 0.42 0.91 1.00
-0.83 -0.83 -0.72 -0.70 -0.83 1.00
-0.92 -0.92 -0.81 -0.81 -0.83 0.97 1.00
0.80 0.80 0.72 0.77 0.88 -0.98 -0.95 1.00
0.68 0.68 0.50 0.99 0.93 -0.75 -0.84 0.79
-0.60 -0.60 -0.65 0.10 -0.00 0.55 0.49 -0.44
0.72 0.72 0.58 0.99 0.83 -0.64 -0.78 0.70
0.60 0.60 0.52 0.94 0.94 -0.72 -0.78 0.83
0.92 0.92 0.81 0.81 0.83 -0.97 -1.00 0.95
0.87 0.87 0.72 0.91 0.90 -0.93 -0.98 0.93

10
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1.00
0.05 1.00
0.96 0.11
0.91 0.10
0.84 -0.49
0.93 -0.30

9

1.00
0.91
0.78
0.88

11

1.00
0.78
0.86

12

Grid No 60, Operator, Pasta Food Inc. regarding ‘technical solutions’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

1.00
0.98

13

1.00
0.63
0.67
0.89
0.22

13

Grid No 56, Product manager, Pasta Food Inc. regarding ‘technical solutions’
15

16

1.00

14

1.00
0.60 1.00
0.69 0.90 1.00
0.00 -0.18 -0.15

14

1.00

17

1
1.00
0.54
0.63
-0.23
-0.62
0.38
0.00
-0.75
-0.66
-0.85
0.00
-0.65
-0.39
-0.75
-0.72
-0.53
-0.73

1.00
0.95
-0.55
-0.94
0.57
0.56
-0.83
-0.82
-0.61
0.59
-0.84
-0.86
-0.81
-0.94
-0.94
-0.96

2

4

5

6

7

8

9

10

11

1.00
-0.46 1.00
-0.85 0.73 1.00
0.60 0.37 -0.33 1.00
0.54 -0.88 -0.61 -0.25 1.00
-0.96 0.39 0.75 -0.54 -0.46 1.00
-0.94 0.52 0.76 -0.40 -0.61 0.98 1.00
-0.77 0.48 0.66 -0.21 -0.43 0.90 0.90 1.00
0.43 -0.93 -0.72 -0.26 0.87 -0.26 -0.39 -0.22 1.00
-0.97 0.36 0.72 -0.58 -0.49 0.99 0.98 0.84 -0.26
-0.70 0.83 0.95 -0.14 -0.69 0.54 0.59 0.44 -0.88
-0.94 0.50 0.78 -0.41 -0.54 0.99 0.99 0.94 -0.34
-0.99 0.50 0.89 -0.56 -0.51 0.96 0.95 0.83 -0.43
-0.99 0.54 0.85 -0.52 -0.66 0.93 0.95 0.74 -0.52
-0.98 0.53 0.92 -0.54 -0.51 0.94 0.92 0.81 -0.47

3

1.00
0.52
0.97
0.95
0.95
0.93

12

1.00
0.58
0.73
0.73
0.77

13

1.00
0.96
0.92
0.94

14

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1
1.00
0.00
0.84
0.15
0.26
0.31
0.22
0.51
0.17
0.46
0.94
0.67
0.07
0.57
-0.89
-0.71

3

4

5

6

7

8

9

10

11

12

13

14
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1.00
-0.47 1.00
-0.59 0.22 1.00
-0.56 0.27 0.91 1.00
-0.52 0.29 0.90 1.00 1.00
-0.50 0.23 0.99 0.87 0.86 1.00
-0.85 0.80 0.69 0.67 0.66 0.66 1.00
-0.97 0.62 0.60 0.52 0.48 0.54 0.92 1.00
-0.81 0.66 0.80 0.87 0.86 0.75 0.95 0.82 1.00
-0.22 0.96 0.10 0.17 0.21 0.14 0.64 0.39 0.51 1.00
-0.41 0.58 0.77 0.89 0.92 0.77 0.73 0.45 0.87 0.56 1.00
-0.57 0.11 0.91 0.98 0.97 0.85 0.58 0.49 0.80 -0.01 0.79 1.00
-0.74 0.82 0.38 0.56 0.56 0.31 0.86 0.75 0.85 0.70 0.68 0.46 1.00
0.13 -0.69 -0.51 -0.65 -0.69 -0.55 -0.60 -0.23 -0.67 -0.76 -0.92 -0.50 -0.60
0.12 -0.47 -0.65 -0.80 -0.84 -0.68 -0.52 -0.17 -0.68 -0.53 -0.96 -0.69 -0.49

2

Grid No 68, Production manager, Pasta Food Inc. regarding ‘technical solutions’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Grid No 64, Product manager, Pasta Food Inc. regarding ‘technical solutions’

1.00
0.95

15

1.00
0.97
1.00

15

1.00

16

1.00
0.95

16

1.00

17

1
2
3
4
5
6
7
1.00
0.06 1.00
0.16 0.91 1.00
-0.45 0.18 0.20 1.00
-0.27 0.29 0.23 0.95 1.00
0.27 -0.29 -0.23 -0.95 -1.00 1.00
0.42 -0.13 -0.09 -0.98 -0.97 0.97 1.00
-0.42 0.19 0.11 0.96 0.98 -0.98 -0.99
0.05 0.34 0.52 0.81 0.79 -0.79 -0.75
0.10 0.48 0.48 0.80 0.91 -0.91 -0.81
-0.34 0.04 0.11 0.98 0.92 -0.92 -0.96
-0.36 0.34 0.31 0.98 0.99 -0.99 -0.97
-0.36 0.34 0.31 0.98 0.99 -0.99 -0.97
-0.04 0.44 0.40 0.87 0.96 -0.96 -0.88
-0.54 0.37 0.31 0.96 0.94 -0.94 -0.95
-0.41 0.06 -0.16 0.78 0.87 -0.87 -0.87
-0.41 0.11 0.19 0.98 0.90 -0.90 -0.95

9

1.00
0.89
0.85
0.83
0.83
0.86
0.72
0.40
0.86

8

1.00
0.71
0.82
0.93
0.97
0.97
0.90
0.96
0.91
0.91
1.00
0.80
0.89
0.89
0.99
0.79
0.65
0.77

10

1.00
0.94
0.94
0.85
0.89
0.73
0.99

11

1.00
1.00
0.94
0.97
0.81
0.94

12

1.00
0.94
0.97
0.81
0.94

13

1.00
0.86
0.75
0.82

14

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

1
1.00
0.12
0.70
0.94
0.58
-0.58
-0.65
0.58
0.58
0.58
-0.49
0.58
0.74
0.77
-0.70
-0.67

3

1.00
0.79
0.89
-0.94
-0.99
0.94
0.94
0.94
-0.30
0.94
0.92
0.83
-1.00
-0.95

2

1.00
0.79
0.29
0.74
-0.81
-0.81
0.81
0.81
0.81
0.00
0.81
0.65
0.49
-0.79
-0.75

1.00
0.80
-0.76
-0.79
0.76
0.76
0.76
-0.64
0.76
0.89
0.89
-0.79
-0.84

4

1.00
-0.98
-0.95
0.98
0.98
0.98
-0.50
0.98
0.94
0.83
-0.89
-0.98

5

1.00
0.99
-1.00
-1.00
-1.00
0.34
-1.00
-0.91
-0.78
0.94
0.98

6

8

9

10

11

12

13

14

278

1.00
-0.99 1.00
-0.99 1.00 1.00
-0.99 1.00 1.00 1.00
0.32 -0.34 -0.34 -0.34 1.00
-0.99 1.00 1.00 1.00 -0.34 1.00
-0.93 0.91 0.91 0.91 -0.65 0.91 1.00
-0.81 0.78 0.78 0.78 -0.78 0.78 0.97 1.00
0.99 -0.94 -0.94 -0.94 0.30 -0.94 -0.92 -0.83
0.98 -0.98 -0.98 -0.98 0.49 -0.98 -0.97 -0.89

7

Grid No 76, Production manager, Pasta Food Inc. regarding ‘technical solutions’

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

Grid No 72, Product manager, Pasta Food Inc. regarding ‘technical solutions’

1.00
0.95

15

1.00
0.81
0.91

15

1.00

16

1.00
0.68

16

1.00

17

1
2
3
4
5
6
7
8
9
10
11
12
13
14

2
1
0.670
0.050
-0.111
-0.131
-0.106
0.000
0.127
-0.002
0.279
-0.067
-0.037
0.159

1
1
0.696
0.523
0.137
-0.148
0.062
0.052
-0.058
-0.096
-0.143
0.055
-0.125
-0.100
0.014
1
0.119
-0.032
-0.062
-0.039
-0.010
0.081
0.074
0.235
-0.082
-0.029
0.146

3

Correlations between constructs regarding ‘all aspects’

Homogeneity plot regarding ‘all aspects’

B

279

1
0.328
-0.136
-0.092
0.277
0.051
-0.020
0.105
0.047
-0.012
-0.035

4

Homogeneity and content regarding ‘all aspects’

Constructs
High number of interaction
Interaction
Low frequency of interaction
Thought
High frequency of reflection
Success
Was clearly a success
Was easy to predict
Uncertainty Was lacking
Was general
Caused easy choices
Caused one univocal interpretation
Equivocality
Caused a common interpretation
Caused one possible solution
Caused complete clearness
Was well understood
Dissonance
Was completely according to
expectation

TABLE 48

FIGURE 32

APPENDIX 14

1
-0.353
-0.202
0.467
0.254
0.243
0.250
0.063
0.220
0.102

5

1
0.704
-0.192
-0.128
-0.172
-0.068
-0.185
-0.047
-0.304

6

7

1
0.019
-0.105
-0.143
-0.159
-0.031
0.006
-0.561

A

1
0.438
0.091
0.211
0.019
0.109
0.099

8

1
0.020
0.358
0.107
-0.022
-0.029

9

11

12

13

1
0.231
1
0.077 -0.002
1
0.402 -0.038 0.319
1
0.288 0.240 0.223 0.150

10

14

1

TABLE 49

Unrotated factor loadings for constructs relation to components for ‘all aspects’

Pole (-)

Interaction,

1 Low number of interaction

Factor loadings
on the 1st
component
0,072

Contrast (+)

1 High number of interaction

2 High frequency of interaction

0,340

2 Low frequency of interaction

Thought

3 Low frequency of reflection

0,318

3 High frequency of reflection

Success

4 Was clearly a failure

0,320

4 Was clearly a success

5 Was difficult to predict

0,596

5 Was easy to predict

6 Was extensive

-0,668

6 Was lacking

7 Was specific

-0,631

7 Was general

8 Caused difficulties to choose
Caused many possible
9
interpretations

0,483

Uncertainty

Equivocality

Dissonance

10 Caused deviating opinions

0,439

11 Caused many possible solutions

0,528

8 Caused easy choices
Caused one univocal
9
interpretation
Caused a common
10
interpretation
11 Caused one possible solution

12 Caused complete confusion

0,234

12 Caused complete clearness

13 Was poorly understood
Was completely deviating from
14
expectation

0,261

13 Was well understood
Was completely according to
14
expectation

0,424

0,582
20,50

Explained variance (%)
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