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Abstract
Innovation is an important aspect of economies and societies and is often considered the basis
for competitive advantage of firms. With its focus on novelty and value-add, innovation is
knowledge-intensive and relies on diverse, heterogeneous knowledge inputs. However,
knowledge today is increasingly specialised and distributed within firms, industries and
economies, and the effective combination of knowledge inputs poses an ongoing challenge.
While the recombination of knowledge has been addressed in the literature, existing research
has predominantly identified mechanisms and practices at collective levels of analysis,
leaving the process itself something of a black-box. Furthermore, the role of individuals and
how their actions and interactions aggregate to knowledge coordination is under researched.
The research reported in this thesis investigated how heterogeneous knowledge is
coordinated for innovation and the role of individuals and their interactions in this process.
To most effectively answer the research questions, a qualitative research design was
employed. It closely examined two enterprise technology roadmapping (TRM) projects that
were initiated by the IT department of a large New Zealand organisation referred to
pseudonymously as ‘Alpha’. TRM is a workshop-based approach to innovation and strategic
management and hence was appropriate to Alpha’s organisational context. The analysis was
guided by an analytical framework that is rooted in the so-called Coleman micro-macro model,
which was used to deconstruct the essentially collective-level phenomenon of knowledge
coordination in order to elicit the micro-level foundations.
Knowledge heterogeneity was established by mapping out five different thought
worlds, each displaying different content knowledge and principal tactics, which were rooted
in values, attitudes and beliefs. These principal tactics formed a potential barrier to knowledge
coordination, which consisted of two sub processes. The first process led to the development
of collective knowledge artefacts, which once formalised became passive actors and helped
translate semantic, interpretative barriers and navigate principal tactics. The second process
led to decision-making based on an informed analysis once a common base was created. In
both processes, the role of the knowledge facilitator was shown to be important. My findings
enabled me to validate and extend the Coleman model and hence this research makes a
valuable contribution to the microfoundations movement.
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Introduction
This chapter introduces my research and provides an overview of the thesis structure. I begin
by outlining the background from which my research problem stems by positioning
innovation as a knowledge-intensive phenomenon that increasingly requires the input from
diverse knowledge domains and sources (section 1.1), that is to say, heterogeneous
knowledge. Against this backdrop and my review of the literature on knowledge integration
mechanisms and practices at different levels of analysis (Chapter 2), I developed my research
questions that examine (1) how heterogeneous knowledge is coordinated for innovation and
(2) the role of individuals and their interactions (section 1.2). I then briefly describe the
analytical framework that I used to organise my research, which is addressed in detail in
Chapter 3 (section 1.3). This is followed by an overview of the research design (Chapter 4) that
I employed to answer my research questions (section 1.4.). Finally, I present the structure of
the remainder of this thesis (section 1.5).

1.1

Background and positioning

The effective and continuous management of innovation is becoming increasingly important
for the survival, competitiveness and progress of firms, industries, economies and, societies
(Garud, Tuertscher, & Van de Ven, 2013). It is unsurprising then, that innovation has received
scholarly attention from a variety of disciplines including economics, sociology, technology
management, and organisation theory (Archibugi, 1988; Crossan & Apaydin, 2010; Garud et
al., 2013; Gopalakrishnan & Damanpour, 1997). Innovation is often associated with novelty,
improvement and value-add to processes, goods, or services (Crossan & Apaydin, 2010; Dew,
Velamuri, & Venkataraman, 2004; Gopalakrishnan & Damanpour, 1997; Gupta, Tesluk, &
Taylor, 2007). Consequently, a key characteristic of innovation is knowledge-intensity; that is,
it requires knowledge inputs in order to achieve innovation outcomes (Tidd & Bessant, 2009;
Wallin & Von Krogh, 2010).
However, since the Industrial Revolution knowledge has become increasingly
specialised and distributed. Adam Smith described the division of labour in his seminal work
The Wealth of Nations in the mid-18th century, suggesting that tasks are to be separated in order
to increase efficiencies and productivity. Through the resulting increase in specialisation and
division of labour, knowledge is often distributed within a single firm (Pavitt, 1998), industry,
1

or economy (Gibbons, 2000). Today, organisations grapple with coordinating this distributed
and specialised knowledge in order to achieve efficient or innovative outcomes (G. S. Becker
& Murphy, 1992; Marengo & Dosi, 2005; Pavitt, 1998; Tell, 2011; Tell, Berggren, Brusoni, &
Van De Ven, 2017). As technologies become more and more complex (Bullinger,
Auernhammer, & Gomeringer, 2004; Grandstrand, Patel, & Pavitt, 1997; Pavitt, 1998;
Tortoriello, McEvily, & Krackhardt, 2014; Utterback, 1971), the specialisation of knowledge
(Jones, 2009) and division of labour (G. S. Becker & Murphy, 1992) within firms has
accelerated.
Figure 1.1 is a representation from industry of the distribution of knowledge from a
functional perspective, reflecting the often-siloed nature within organisations. In addition to
being physically distributed, such increased specialisation of disciplines leads to
interpretative barriers (Dougherty, 1992; Jones, 2009; Kostoff, 1999; L. Z. Song & Song, 2010)
and effective coordination poses difficulties, especially when organisations are faced with
novelty or fast-paced environments (Faraj & Xiao, 2006; Kellogg, Orlikowski, & Yates, 2006;
Majchrzak, More, & Faraj, 2012).
Figure 1.1: Distributed knowledge in organisations

Source: Sapir (2017)
Innovation increasingly relies on knowledge inputs from diverse sources (Brusoni,
Prencipe, & Pavitt, 2001; Chesbrough, 2003; Pavitt, 1998; Tortoriello et al., 2014). Bringing
these heterogeneous knowledge inputs together for innovation is a somewhat unique
2

coordination problem (Pavitt, 1998); it is characterised by uncertainty regarding outcomes
(Grandori, 2009), perceived knowledge incommensurability (Peine, 2011), and other
interdisciplinary tensions (Kostoff, 1999). Yet, combining heterogeneous knowledge is often a
crucial step in order to achieve value-added and novel outcomes (A. T. Alexander, Neyer, &
Huizingh, 2016; Berggren, Bergek, Bengtsson, & Söderlund, 2011; Garud et al., 2013; Iansiti &
Clark, 1994; Van De Ven, 1986; Van De Ven, Polley, Garud, & Venkataraman, 1999).
In the context of product innovation, Dougherty (1992) identified and summarised
different worldviews that are held by different types of professions regarding (1) the outlook
into the future and uncertainties, (2) what aspects of product development are seen as most
critical, and (3) how the development task is understood. Her results show significant
differences in how these various points are interpreted by each function, confirming previous
work on, for example, differences in occupational communities (Van Maanen & Barley, 1984).
This highlights the need for a better understanding of how diverse and distributed knowledge
is coordinated within the context of innovation.

1.2

Research questions and objectives

In light of the importance of heterogeneous knowledge inputs for innovation and the
concomitant need for its coordination, I sought to examine how this process occurs. The need
to coordinate knowledge stems from three interrelated factors. Knowledge today is (1)
increasingly specialised, (2) widely distributed, and (3) at the organisational level is
incomplete, uncertain, and ambiguous (Tell et al., 2017). Hence, the (re-)combination of
different knowledge inputs is increasingly important within a single firm (e.g. Pavitt, 1998;
Van De Ven, 1986), between organisations (e.g. Bullinger et al., 2004; Chesbrough &
Appleyard, 2007; Jaspers, Prencipe, & van den Ende, 2012), and at inter-institutional levels (A.
T. Alexander, Miller, & Fielding, 2015; Etzkowitz & Leydesdorff, 2000; Gibbons, 2000; Kostoff,
1999). Thus, there is an intensifying need to effectively coordinate the different knowledge
inputs. While a large body of research has examined mechanisms and practices that aid the
coordination of knowledge, the findings are predominantly concerned with what types of
mechanisms are employed. Often rooted in the knowledge-based view of the firm, these
studies tend to treat knowledge as easily transferrable and it is often not clear from existing
studies how such coordination takes place. Furthermore, in those studies, the context of
3

knowledge coordination is predominantly concerned with task coordination or in routinised
and stable environments. Based on those considerations, the following research question
emerges:
1. How is heterogeneous knowledge coordinated for innovation?
In order to distinguish my research from the existing body of literature that mainly
refers to knowledge integration or knowledge transfer, I adopt the term knowledge coordination.
This reflects the processual nature of the phenomenon and my research. Considered to be
“essentially a people process” (Rothwell, 1992, p. 224), the implementation of innovative
insights requires a multitude of individuals with different skill sets, which need to include
political savviness (Kelley, 1976; Van De Ven, 1986). However, we only have an emerging
understanding of the role of the individual in the collective-level phenomenon that is
organisational innovation and how it aggregates and emerges from the actions and
interactions of individuals (Crossan & Apaydin, 2010; Felin & Hesterly, 2007). We are even
less informed regarding the processes in which individuals’ heterogeneous knowledge is
coordinated (Foss, Husted, & Michailova, 2010; Foss, Laursen, & Pedersen, 2011; Von Krogh
& Wallin, 2011). Research in organisation theory tends to treat knowledge and associated
concepts mainly at the macro-level of analysis, failing to fully account for the role of the
individual (Felin & Hesterly, 2007; Foss, 2009).
Given that “organizations are made up of individuals and, and there is no organization
without individuals” (Felin & Foss, 2006, p. 255), it is important to gain a thorough
understanding of these individuals in the context of organisations. However, the complexity
of individuals tends to be simplified in the research, which does not consider individual-level
explanations (Felin & Hesterly, 2007). Instead, it relies on generalisations and stereotypes
based on surface-level characteristics such as demographics or professional backgrounds
(Tsai, 2016; Tsai, Baugh, Fang, & Lin, 2014) that are then treated homogeneously. For example,
research on communities of practice tends to homogenise the characteristics and practices
within these communities (Amin & Roberts, 2008; Felin & Hesterly, 2007).
As a result, it has been recognised that there is a need to distinguish between surfacelevel diversity that is based on “readily detectible attributes [such as] race/ethnicity, sex, age”
and deep-level diversity, which involves more latent attributes and values (Harrison, Price, &
4

Bell, 1998, p. 96). While surface-level diversity is associated mainly with physical, easily
observable attributes (Harrison, Price, Gavin, & Florey, 2002), Tsai et al. (2014) extend this
notion to include the attributes such as professional background or educational trajectory.
Deep-level diversity is concerned with “latent individual differences”, clues to which “are
taken from [team] members’ interactions with one another as they unfold over time. Those
clues are expressed in behaviour patterns, verbal and nonverbal communication, and
exchanges of personal information” (Harrison et al., 2002, p. 1031).
It is therefore important to gain a better understanding of individuals and their deeplevel characteristics in the examination of collective-level phenomena. The second research
question therefore emerged as:
2. What role do individuals and their interactions play in the coordination of heterogeneous
knowledge?
The purpose of this study is to answer these two research questions and to provide a
suggestive theoretical foundation (Edmondson & McManus, 2007; Huff, 2009). This will be
done by employing an analytical framework that aids me to elicit and organise the
components of the research phenomenon, enabling me to closely examine the role of
individuals and their interactions.

1.3

Analytical framework

My framework combines the analytical structure advocated by the microfoundations
movement (e.g. Felin, Foss, & Ployhart, 2015) with the notion of thought worlds, which I used
to identify diverse knowledge of the participants in the research (e.g. Dougherty, 1992).
Grounded in Coleman’s (1986, 1987, 1990) micro-macro model, the microfoundations
movement accommodates the role of individuals by examining how individual-level factors
and their interactions aggregate to collective-level outcomes. This can be achieved by the
deconstruction and deep examination of the underlying foundations of collective-level
phenomena (Hedström & Ylikoski, 2010; Storbacka, Brodie, Böhmann, Maglio, & Nenonen,
2016). Furthermore, it responds to calls multi-level investigation of organisational phenomena
in organisation theory (Dansereau, Yammarino, & Kohles, 1999; Kozlowski & Klein, 2000)
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and, more recently, in the subfield of innovation (Crossan & Apaydin, 2010; Gupta et al., 2007).
This approach therefore provides the framework that organises my research.
I complement the microfoundations model by drawing on the concept of thought
worlds as an analytical device to establish knowledge heterogeneity amongst participants in
the research (Dougherty, 1992; Douglas, 1986; Fiol, 1995). Instead of relying on functional or
occupational differences, I take a broader view on knowledge and include values, attitudes,
and beliefs to identify thought worlds. Identifying the different thought worlds in my
empirical setting forms the starting point for exploring how knowledge is coordinated.
Furthermore, in order to make the initial Coleman model empirically accessible, I introduce a
meso-level of analysis where these thought worlds are located.

1.4

Research design

In order to answer my research questions as effectively as possible, I employed a qualitative
research approach. This decision stemmed from the nature of my research questions and my
analytical framework. The assumptions that inform my analytical framework place me within
the interpretative research paradigm which is guided by the view that “to understand this
world of meaning, one must interpret it” (Schwandt, 1998, p. 222). Furthermore, the
exploratory nature of my research makes qualitative research an appropriate research strategy
(Edmondson & McManus, 2007).
Two technology roadmapping (TRM) projects (Phaal, Farrukh, & Probert, 2004) in the
information technology (IT) department of a large New Zealand-based organisation form the
empirical setting of my research. TRM is an approach that is widely used for innovation and
strategic planning and typically comprises a sequence of facilitated, semi-structured
workshops with a diverse set of individuals with different knowledge and expertise. It
facilitates the coordination of knowledge and therefore provides the opportunity to collect
appropriate data. TRM data collection methods include workshop observations, workshop
artefacts, semi-structured interviews, and organisational documents and archives.

1.5

Overview of the chapters

This thesis is structured as follows. This chapter serves as the introduction to and positioning
of my research and states the research problem. The research problem informs both my
6

literature review (Chapter 2) and the analytical framework (Chapter 3). In Chapter 2, I review
the literature on knowledge coordination mechanisms and practices at different levels of
analysis in the context of innovation. The review, together with the emergent research
questions, led me to identify the theoretical perspectives (microfoundations movement and
thought worlds) that form my analytical framework (Chapter 3). I employ this analytical
framework to organise my research and add an analytical device to identify knowledge
heterogeneity. Together, Chapters 2 and 3 inform my qualitative research design (Chapter 4),
where I describe the context of the study, data collection methods and steps taken to analyse
the data. This is followed by an empirical description (Chapter 5) that highlights the
ethnographic write-up to contextualise my findings (Chapter 6). Finally, I discuss my findings
and conclude the research by providing a summary and outlining limitations and future
research opportunities (Chapter 7). Figure 1.2 is a visual representation of my thesis structure.
Figure 1.2: Structure of the study

7
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Literature Review
My research examines how heterogeneous knowledge is coordinated for innovation and the
role of individuals and their interactions. This chapter presents my review of the literature
that informed the development of my research questions. I begin by stating the context of this
research: innovation (section 2.1). I then address knowledge integration and – following Tell’s
(2011) survey of the literature – distinguish between two key approaches to knowledge
integration, namely: (1) knowledge transfer and (2) knowledge (re-)combination. The majority
of research concerned with distributed and diverse knowledge uses the terminology of
knowledge integration (as opposed to knowledge coordination). Hence, this was chosen as
my starting point. I provide a brief overview of the key characteristics of each approach,
including their analytical heritage and assumptions about knowledge (section 2.2).
This is followed by an overview of the knowledge integration mechanisms and
practices at four levels of analysis: (1) firm-level, (2) team- and innovation project-level, (3)
inter-firm level, and (4) inter-institutional level (section 2.3). I then move on to present my
understanding of knowledge heterogeneity and form my core arguments for accounting for
heterogeneity at the individual level (section 2.4). Against this backdrop and the arguments
presented in section 2.3, I adopt the term knowledge coordination to draw a distinction between
this concept and knowledge integration, and to accommodate the role of individuals (section
2.5). Finally, I conclude the chapter with a summary (section 2.6).

2.1 Innovation as a research context
Innovation in organisations is the overarching context of my research phenomenon. I
therefore provide a brief overview of the key characteristics of innovation. Today, there is
general agreement between both practitioners and academics that innovation is useful, if not
inevitable, for a firm’s success, growth and survival (Garud et al., 2013). In their systematic
review of the innovation literature, Crossan and Apaydin (2010) developed a broad definition
of innovation as the
production or adoption, assimilation, and exploitation of a value-added novelty in
economic and social spheres; renewal and enlargement of products, services, and
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markets; development of new methods of production; and establishment of new
management systems. It is both a process and an outcome. (p. 1155)
A common thread in this and other definitions is that of novelty and improvement
(Gopalakrishnan & Damanpour, 1997; Gupta et al., 2007). It is not imperative for innovation
to be radical and new-to-the-world, and incremental innovation is just as acceptable
(Rothwell, 1992). In order to achieve such novelty, or at least creativity, it is useful to draw on
a variety of knowledge sources and experiences (Alves, Marques, Saur, & Marques, 2007; Fiol,
1995). The first key characteristic of innovation is therefore knowledge intensity (Tidd & Bessant,
2009; Wallin & Von Krogh, 2010). Yet, whilst different perspectives and knowledge inputs
allow for the generation of innovative and creative ideas (Somech, 2006), the conversion of
those ideas into value-adding activities and outcomes is more problematic (Tortoriello &
Krackhardt, 2010; Utterback, 1971; Van De Ven, 1986). This requires us to distinguish between
innovation as a process and innovation as an outcome (Crossan & Apaydin, 2010;
Gopalakrishnan & Damanpour, 1997).
The second characteristic of innovation is that innovative endeavours typically face
high uncertainties about outcomes (Grandori, 2009), tasks (Ben-Menahem, Von Krogh, Erden,
& Schneider, 2016; Moenaert & Souder, 1990; Moenaert, Souder, De Meyer, &
Deschoolmeester, 1994), and knowledge input requirements. For example, in the innovation
context ‘tasks’ are often not clear due to the nature of innovation itself, which involves a
tremendous amount of ambiguity and uncertainty (Grandori, 2009; Moenaert & Souder, 1990;
Moenaert et al., 1994; Van De Ven, Delbecq, & Koenig, 1976).
Finally, innovation occurs at the collective level. Existing research often examines
innovation at different levels of analysis separately (Crossan & Apaydin, 2010;
Gopalakrishnan & Damanpour, 1997; Gupta et al., 2007); in an organisational context,
however, innovation requires the input of multiple individuals (Gupta, Raj, & Wilemon, 1986;
Rothwell, 1992). Therefore innovation should be treated as a collective-level construct (Felin
& Hesterly, 2007; Fleck, 1935, 1979). These three characteristics – knowledge-intensity, high
uncertainty, and collective-level construct – make innovation a unique context for studying
knowledge processes.
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The aforementioned distinction between innovation as a process and innovation as an
outcome is useful to consider as they contain different dimensions, despite sometimes being
blurred (Crossan & Apaydin, 2010; Gupta et al., 2007). Research on innovation as an outcome
is concerned with ‘what’ or ‘what kind’ of innovations. Dimensions include, for example, the
type (administrative or technical) or form of innovation (product, service, process or business
model). The innovation process typically precedes the innovation outcome and research
examines ‘how’ such a process is undertaken. Here, research dimensions include, for example,
level (individual, group, or firm) or source of innovation (invention or adoption) (Crossan &
Apaydin, 2010).
As mentioned above, innovation increasingly relies on diverse knowledge inputs
(Brusoni et al., 2001; Chesbrough, 2003; Pavitt, 1998; Tortoriello et al., 2014), which are often
dispersed within firms (M. C. Becker, 2001; Tsoukas, 1996). This leads to organisations
needing to successfully recombine the knowledge in order for it to be beneficial for innovation
accomplishments (Grandstrand et al., 1997; Griffin & Hauser, 1996; Lawrence & Lorsch, 1967;
Pavitt, 1998; Rothwell, 1992; Tell, 2017). This (re-)combination of heterogeneous knowledge is
often located at the early stages of the innovation process (Garud et al., 2013; Gopalakrishnan
& Damanpour, 1997; Utterback, 1971).

2.2 Knowledge integration in innovation research
Innovation is knowledge-intensive (Tidd & Bessant, 2009; Wallin & Von Krogh, 2010), and
knowledge (management) processes continue to receive close attention in this context
(Kraaijenbrink, 2012; Nonaka, 1994; Quintane, Casselman, Reiche, & Nylund, 2011; Wallin &
Von Krogh, 2010). Firms are seen as repositories of knowledge (Garud et al., 2013; Grant,
1996b; Kogut & Zander, 1992) and at the organisational level, effective knowledge
management is recognised as an important antecedent for innovation (Darroch &
McNaughton, 2003; Nonaka & Takeuchi, 1995; Swan, Newell, Scarbrough, & Hislop, 1999).
However, the term knowledge management is rather narrowly defined (Alvesson & Kärreman,
2001; Foss, 2009) and often associated with information processing, information management
or information technology (IT) systems (Alavi & Leidner, 2001; Foss, 2009; Rau, Möslein, &
Neyer, 2016; Vera & Crossan, 2003). Furthermore, despite the rising popularity of knowledgerelated research topics cemented by buzzwords such as ‘knowledge economy’, ‘knowledge
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management’ and ‘knowledge-intensive firms’, the concept of knowledge is often not clearly
defined in research that addresses knowledge-related phenomena (Schreyögg & Geiger,
2007). An alternative and broader term that more accurately encapsulates the role of
knowledge in organisation theory is the knowledge movement, encompassing disciplines
including strategic management, international business, and innovation and technology
management, to name a few (Argote, McEvily, & Reagans, 2003a, 2003b; Foss, 2007, 2009).
While the role of knowledge for innovation and underlying processes has been widely
researched, our understanding of its theoretical underpinnings is rather fragmented (BenMenahem et al., 2016; Foss, 2009; Tell, 2011). The term knowledge integration is widely used to
describe processes and outcomes of combining diverse sources of knowledge. Yet, as with
other knowledge processes, the term bears different meanings and interpretations in different
contexts (Eisenhardt & Santos, 2002). In his survey of the literature on knowledge integration
in the context of innovation, Tell (2011) found that it has been approached in three ways,
namely as (1) “the use of similar/related knowledge”, (2) “sharing or transferring knowledge”,
and (3) “the combination of specialized, differentiated, but complementary knowledge” (p.
24).
The first approach views knowledge integration as the deep knowledge specialisation
within groups or communities, measured by group or firm coherence and knowledge
relatedness. The core argument is that knowledge integration occurs because “individuals
specialized in certain areas (communities) will integrate their knowledge more easily” (Tell,
2011, p. 25). It focuses on integrating knowledge that is, at its core, already of similar nature
(Tell, 2011). This use of ‘knowledge integration’ does not have – at its centre – the
recombination of distinctly different knowledge. Consequently, this use of the term is
included for completeness only, and not considered further in my research.
The second approach associates knowledge integration with the sharing and
transferring of knowledge. The outcome of successful knowledge transfer is, according to
Grant (1996a), new knowledge creation or acquisition of knowledge. The notion of knowledge
transfer in organisational research often implies that an individual from one specialist area
fully or at least solidly understands and learns the knowledge inherent in another specialist
area (Grant, 1996b, 1996a; Kleinsmann, Buijs, & Valkenburg, 2010; Tell, 2011). According to
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Tell (2011), much research in this strand is influenced by Grant’s (1996b) assertion that the
existence of common knowledge is a prerequisite for knowledge integration mechanisms to
be effective. ‘Common knowledge’ is defined as comprising of “those elements of knowledge
common to all organizational members: the intersection of their individual knowledge sets”
(Grant, 1996b, p. 115). Much research into knowledge transfer is largely rooted (explicitly or
otherwise) in the resource-based view (e.g. Barney, 1986; Barney, Wright, & Ketchen, 2001;
Kraaijenbrink, Spender, & Groen, 2010), which tends to treat knowledge as an “objective
transferable commodity” (Spender, 1996, p. 45). Indeed, knowledge transfer has its origins in
approaches to information processing in organisation theory (Lawrence & Lorsch, 1967, as
cited in Carlile, 2004). The underlying assumption held in many studies on knowledge
transfer is that it is unproblematic and neglects any transfer difficulties (Szulanski, 2000).
However, this assumption does not accurately reflect the reality and, as described in section
2.3, recent research has identified practices and mechanisms to aid this process. Due to the
extensive need for communication and interaction between specialists in order to transfer
knowledge (by gaining understanding of each other’s fields), full knowledge transfer can be
inefficient, time-intensive, and costly for the organisation (Grant, 1996a).
The third approach that Tell (2011) identified views knowledge integration as the
“combination of specialized, differentiated, but complementary knowledge [and] as a
process/activity whereby such specialized knowledge is combined (rather than … transferred)”
(p. 26, italics added). This thinking is also largely rooted in the knowledge-based view of the
firm (Grant, 1996b; Kogut & Zander, 1992), which Grant (1996b) describes as “an outgrowth
of the resource-based view” (p. 110). In this view, knowledge is considered the most important
resource of the firm, and the sole purpose of the firm is to integrate diverse knowledge
(Eisenhardt & Santos, 2002; Grant, 1996b). Grant (1996a, 1996b) distinguishes between explicit
and tacit knowledge and the implications that these different types of knowledge have on
knowledge integration; Table 2.1 provides a summary. Tacit knowledge is difficult to transfer
and needs to be codified into explicit knowledge. Scholars now tend to conceptualise
knowledge on a spectrum between (1) explicit knowledge, which can be codified and is
treated as information and (2) tacit knowledge, which is difficult to codify, sticky in terms of
its transferability, and characterised as know-how (Dyer & Nobeoka, 2000; Grant, 1996a;
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Kogut & Zander, 1992; K. D. Miller, 2008; Nelson & Winter, 1982; Polanyi, 2009; Szulanski,
1996, 2000).
Table 2.1: Grant's view of explicit and tacit knowledge
Explicit knowledge

Tacit knowledge

Description

Know what

Know how

Locus of knowledge

Mostly stored within individuals
Cannot be directly transferred, is
Can be directly transferred through
revealed through application, and cannot
communication or information technology
be aggregated to a single location;
and can be aggregated
Forms competitive advantage of the firm
Organisations can increase knowledge by “ingesting new members who have
knowledge the organization didn’t previously have” (Simon, 1991, p. 125, as cited in
Grant, 1996b, p. 112). This implies that knowledge is transferrable across individuals.

Transferability

Source: Adapted from Grant (1996a, 1996b).
The above description highlights the distinction between knowledge transfer and
knowledge integration (Baxter, Goffin, & Szwejczewski, 2013; Grant, 1996b, 1996a; Tell, 2011)
and outlines the different assumptions. Grant’s (1996b) seminal work “Toward a Knowledgebased Theory of the Firm” focuses on knowledge coordination and integration and is now one
of the most widely cited articles in the literature examining knowledge integration in
organisation theory (Tell, 2011) and strategy (Eisenhardt & Santos, 2002).
For Grant, the firm serves as the integrator of specialist knowledge, for example by
employing specialists with different knowledge areas. The underlying assumption is that
knowledge resides within individuals and can be moved with and between these individuals
(Grant, 1996a). The firm can use tools and approaches such as formal rules and directives,
sequencing, routines, and group problem solving to integrate the knowledge of various
specialists from different knowledge domains (Grant, 1996a, 1996b). Routines, for example,
are viewed as organisational repositories of knowledge that help facilitate the communication
barriers between individuals (Nelson & Winter, 1982; Okhuysen & Bechky, 2009). However,
some empirical research has shown that that organisational routines can separate and
constrain instead of integrating knowledge (Dougherty, 1987, 1992), whilst others argue that
they favour knowledge flow and integration (Eisenhardt & Santos, 2002). Furthermore, even
the knowledge-based view of the firm still largely treats knowledge as a commodity
(Eisenhardt & Santos, 2002). Table 2.2 provides a summary of the two main approaches to
knowledge integration that broadly inform my literature review.
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Table 2.2: Approaches to knowledge integration

Knowledge integration
Approach

Definition

Knowledge transfer

Knowledge (re-)combination

Sharing and transferring knowledge

Combining specialised, differentiated but complementary
knowledge



Knowledge transfer (Frost & Zhou, 2005; Marsh & Stock, 2006;
Mitchell, 2006);
Activity of sharing knowledge (Willem et al., 2008);
The understanding by an individual from one specialist area of
the knowledge inherent in another specialist area (Grant, 1996b,
1996a; Kleinsmann, Buijs, & Valkenburg, 2010; Tell, 2011).
Transferring information



“Specialised knowledge is combined (rather than shared or
transferred)” (Tell, 2011, p. 26)



Lowest cost for effective knowledge integration, e.g. by
minimising the need for communication

Information processing in organisation theory (Lawrence &
Lorsch, 1967)
Resource-based view of the firm (Barney, 1986, 1991) and
structuralist perspective (Wolfe, 1994) or
Communities of practice (J. S. Brown & Duguid, 1991; Lave &
Wenger, 1991)
“Specialized knowledge resides in individuals, and individuals
are transferable between firms” (Grant, 1996a, p. 380)
Knowledge can be transferred unproblematically through
appropriate networks (for a critique, see Swan et al., 1999)
Mechanisms to convert tacit into explicit knowledge (Nonaka,
1994)
Knowledge transfer is costly and not efficient for knowledge
integration (Grant, 1996a, 1996b)
Knowledge transfer depends on the existence of common
knowledge, i.e. “those elements of knowledge common to all
organizational members” (Grant, 1996b, p. 115)



Knowledge-based view of the firm as “an outgrowth of the
resource-based view” (Grant, 1996b, p. 110)
Three characteristics: (1) efficiency of integration, (2) scope of
integration, (3) flexibility of integration (Grant, 1996b)




Main problem to be
addressed
Analytical heritage






Assumptions about
knowledge






Prerequisite
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“Specialized knowledge resides in individuals, and individuals
are transferable between firms” (Grant, 1996a, p. 380)
Existence of common knowledge between individuals with
different specialised knowledge enables and accelerates
knowledge recombination (Grant, 1996b)
Explicit knowledge (‘know what’) can be revealed through
communication; tacit knowledge (‘know how’) can only be
revealed through application (Grant, 1996b)
Mechanisms that enable knowledge (re-)combination depend on
the existence of common knowledge (Grant, 1996b)
Direction and organisational routines are key integration
mechanisms with coordination posing the central organisational
problem (Eisenhardt & Santos, 202; Grant, 1996b)

My literature review was informed by both strands of knowledge integration given the
similarities, in particular around common knowledge, between them. However, given the
nature of innovation, my research is largely concerned with knowledge (re-)combination as it
aims to combine specialised knowledge without the costs associated with full knowledge
transfer.

2.3 Mechanisms and practices of knowledge integration
The challenge of knowledge coordination within and between organisations is not a new
phenomenon and has been subject to research for a long time (Okhuysen & Bechky, 2009).
Innovation entails a unique knowledge coordination challenge because it is knowledgeintensive and relies on multidisciplinary knowledge inputs in the face of high uncertainty,
and the (re-)combination of diverse knowledge favours innovation and the development of
new products (Baunsgaard & Clegg, 2013; Fiol, 1995; Grigoriou & Rothaermel, 2014; Sørensen,
Mattsson, & Sundbo, 2010; Tortoriello et al., 2014). Previous research has addressed the
coordination of knowledge domains at the firm level (Grant, 1996b, 1996a) and in the context
of the new product development (NPD) process (Dougherty, 1992; Iansiti & Clark, 1994;
Moenaert & Souder, 1990; Souder, 1988). Researchers have also explored the influence of the
coordination of knowledge domains on NPD performance (Hoopes & Postrel, 1999;
Kraaijenbrink, 2012; Yang, 2005) and on open innovation (Wallin & Von Krogh, 2010).
The following subsections provide an overview of the key knowledge integration
mechanisms for innovation at multiple levels of analysis. I begin by outlining the mechanisms
at the firm level, given that the most widely cited work stems from Grant’s (1996b) attempt to
build the knowledge-based view of the firm (Tell, 2011). In this view, the firm is seen as the
integrator of specialist knowledge (Grant, 1996b) (section 2.3.1). Another large body of
research is concerned with knowledge integration at a more granular level (i.e. the team or
innovation-project level). This view is useful because “integration mechanisms can involve
only relatively small numbers of individuals” (Grant, 1996b, p. 118). A large body of research
on the team and innovation-project levels addresses knowledge integration and often extends
the mechanisms proposed by Grant (section 2.3.2). Given that firms often need to access
external knowledge (Bergek, Berggren, Magnusson, & Hobday, 2013; Chesbrough, 2003;
Grant, 1996a; Grant & Baden-Fuller, 2004), I also present the main mechanisms at the inter-
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firm level, which is often characterised by innovation networks (section 2.3.3). Finally, in light
of the increased focus on public-private knowledge exchange (A. T. Alexander et al., 2015;
Etzkowitz & Leydesdorff, 2000), I briefly introduce mechanisms at the inter-institutional level
(section 2.3.4).

2.3.1

Firm-level knowledge integration

Firms that master efficient knowledge integration are thought to build a valuable
organisational capability and hence gain a competitive advantage (Grant, 1996a, 1996b; Güney
& Taylor, 2014; Nonaka & Von Krogh, 2009). Grant (1996b) goes as far as arguing that “the
fundamental task of organizations is to coordinate the efforts of many specialists” (p. 113). His
seminal work on the knowledge-based view of the firm suggests four mechanisms for the
integration of specialised knowledge: (1) rules and directives, (2) sequencing, (3) routines, and
(4) group problem solving and decision making (Grant, 1996b). The first three are
predominantly of an impersonal nature and designed to foster efficiency of integration; I will
discuss these first.
The first mechanism – rules and directives – includes “plans, schedules, forecasts,
rules, policies and procedures, and standardized information and communication systems”
(Grant, 1996b, p. 114; Van De Ven et al., 1976, p. 323). Grant (1996b) argues that rules and
directives codify information by converting tacit knowledge into explicit knowledge and are
therefore “low-communication devices for knowledge integration” (Enberg, Lindkvist, & Tell,
2006, p. 146). The second mechanism – sequencing – involves the partitioning of tasks and
knowledge inputs by organising “production activities in a time-patterned sequence” (Grant,
1996b, p. 115) and is the simplest form of coordination of specialist knowledge. If rules and
directives are absent, the third mechanism – routines – serves as a means to “support complex
patterns of interactions between individuals” (Grant, 1996b, p. 115). In the context of the
knowledge-based view, routines involve “individuals develop[ing] sequential patterns of
interaction which permit the integration of their specialized knowledge without the need for
communicating that knowledge” (Grant, 1996a, p. 379). Rooted in evolutionary economics,
routines are viewed as stores of collective knowledge (Nelson & Winter, 1982) and, in more
recent conceptualisations, are viewed as mechanisms that provide “a template for task
completion, by bringing people together, and by creating a common perspective” (Okhuysen
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& Bechky, 2009, p. 477). The fourth mechanism – group problem solving and decision making
– relies more on personal interaction and communication (Grant, 1996b), which is increasingly
important in the context of uncertainty. An example of this mechanism is the holding of
meetings.
These four mechanisms would seem to provide a solid starting point for the
conceptualisation of knowledge integration. However, a close reading of Grant (1996a, 1996b)
reveals that, despite the focus on integrating specialist knowledge, he is predominantly
concerned with the production of goods, which is largely characterised by low uncertainty.
Furthermore, the mechanisms are predominantly concerned with task coordination
(Scarbrough & Amaeshi, 2009) and, given their hierarchy-based nature, may not be well suited
for integrating knowledge inputs (M. C. Becker & Zirpoli, 2003). In order for these
mechanisms to be effective, some form of common knowledge, including “language, symbolic
communication, commonality of specialized knowledge, shared meaning, and recognition of
individual knowledge domains” (Grant, 1996b, p. 117) needs to be established.
In their review of the literature on coordination in organisations, Okhuysen and
Bechky (2009) identified five main types of coordination mechanisms: (1) plans and rules, (2)
objects and representations, (3) roles, (4) routines, and (5) proximity. These mechanisms,
again, have a strong emphasis on optimising efficiency to accomplish tasks and work better
for routinised activities than for integrating knowledge. Furthermore, they fall under the
ambit of organisational design and work well when these tasks are clear. They seem to be less
effective, however, with increasing uncertainty and complexity (Ben-Menahem et al., 2016;
Okhuysen & Bechky, 2009), as is the case in innovation.
By examining the patenting and research and development (R&D) activity of 104
multinational firms in the automotive and pharmaceutical sectors, Frost and Zhou (2005)
found that the joint technical activities of subunits form a key factor for knowledge
integration: ”the utilization by one multinational subunit of knowledge originating in
another” (p. 676). The authors coin the term R&D co-practices to describe the “collaborative
technical activities carried out jointly by R&D personnel from two or more organizational
subunits” (p. 678). While this finding was not surprising, the authors uncover differences
between the two sectors, possibly due to differences in the “nature of knowledge and the
18

underlying process of technological innovation” (p. 685). This highlights the importance of
contextualising knowledge integration mechanisms.
Griffin and Hauser (1996) review the literature on R&D and marketing integration
mechanisms and the mechanisms that enhance cooperation in the product development
process. They identify six mechanisms that may help to overcome interpretative barriers or
‘thought world’ differences: (1) relocation and physical facilities, (2) personnel movement, (3)
informal social systems, (4) organisational structures, (5) incentive and rewards, and (6)
formal integrative processes such as stage-gate or quality function deployment (QFD). Each
of these integration mechanisms aids the firm to overcome different barriers inherent in R&D
and marketing integration. The authors argue that most mechanisms are not effective in
isolation. For example, in order for relocation to be effective, techniques need to be employed
that foster relationships between the functions. However, while the benefits of R&D and
marketing functions integration are widely recognised (Griffin & Hauser, 1996), Calantone
and Rubera (2012) found in their study of 250 firms in the automotive industry that
collaboration between these two functions is not fruitful in explorative innovation projects. It
should be noted that these findings are concerned with collaboration and cooperation, “which
arise from reconciling and subordinating the disparate goals of organizational members”
(Grant, 1996b, p. 113).

2.3.2

Team- and innovation project-level knowledge integration

Innovation is a collective-level phenomenon and relies on successful collaboration or team
work, especially in the cases of breakthrough and radical innovation (Singh & Fleming, 2009)
and high-impact research (Wuchty, Jones, & Uzzi, 2007). The benefits of cross-functional or
multidisciplinary teams are recognised widely in the innovation literature (Alves et al., 2007;
Edmondson & Nembhard, 2009; Hirunyawipada, Beyerlein, & Blankson, 2010; Hoopes &
Postrel, 1999; Majchrzak et al., 2012; McDonough, 2000; X. M. Song, Montoya-Weiss, &
Schmidt, 1997). Team success depends on various factors and simply bringing people with
different knowledge domains together is not always sufficient (Iansiti & Clark, 1994; PerrySmith & Vincent, 2008).
Innovation endeavours typically face high uncertainties about outcomes (Grandori,
2009), tasks (Ben-Menahem et al., 2016; Moenaert & Souder, 1990; Moenaert et al., 1994), and
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knowledge input requirements. For example, in the innovation context tasks are often not
clear due to the nature of innovation itself, which involves significant ambiguity and
uncertainty (Grandori, 2009; Moenaert & Souder, 1990; Moenaert et al., 1994; Van De Ven et
al., 1976). In addition, innovation processes are also highly complex (Garud, Gehman, &
Kumaraswamy, 2011; Garud et al., 2013; Van De Ven et al., 1999).
The NPD process has received much attention, with innovation scholars examining,
for example, cross-functional integration (e.g. Griffin, 1997; Griffin & Hauser, 1996;
Hirunyawipada et al., 2010), cross-functional communication exchange (Moenaert et al., 1994;
X. M. Song, Neeley, & Zhao, 1996), and stakeholder integration (Driessen & Hillebrand, 2013)
in NPD teams. The core argument is that a firm’s ability to successfully integrate functions
such as R&D and marketing is crucial for innovation success and NPD performance
(McDonough, 2000; Moenaert & Souder, 1990; Sivadas & Dwyer, 2000; Yang, 2005). Such
integration reduces costs resulting from misunderstandings or interpretive barriers (Hoopes
& Postrel, 1999) and aids in the reduction of external uncertainty (X. M. Song et al., 1997).
However, NPD processes are generally characterised by (1) project complexity, (2) crossfunctional communication, (3) temporary team membership, (4) fluid team boundaries, and
(5) insufficient organisational structures and team-work reward systems (Edmondson &
Nembhard, 2009). Other barriers to, for example, R&D and marketing integration include (1)
physical separation of the two functions, (2) goal incongruity, and (3) cultural differences (L.
Z. Song & Song, 2010). Given these unique characteristics, integration mechanisms that work
well in routinised settings and activities may not always be applicable in the innovation
context.
The literature on knowledge integration in a team context consists of two main streams
(Ben-Menahem et al., 2016). One takes an organisational design perspective and highlights
structural components and largely formal mechanisms, including formally designed teams
and team structures. The other stream is largely concerned with practices that often emerge
informally (Ben-Menahem et al., 2016).
Early work from the organisational design perspective aimed to understand the
different approaches that are employed to maximise the outcomes of team interactions (e.g.
Adler, 1995; Hoopes & Postrel, 1999; Thompson, 1967; Van De Ven et al., 1976). The key
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coordination approaches are similar to those suggested at the firm level and include (1)
standardisation or rules, (2) plans and schedules, (3) mutual adjustments (Thompson, 1967;
Van De Ven et al., 1976). However, these mechanisms, for example rules, are subject to
individuals’ interpretation (Söderlund & Bredin, 2011).
Furthermore, these mechanisms are – as has been argued at the firm level – enabled
by the creation of common knowledge (Grant, 1996a, 1996b). This can be achieved, for
example, through common language that aids the transferring of knowledge, but this is
mainly applicable in stable conditions (Carlile, 2004). Huang et al. (2001) found that common
knowledge facilitates communication between the project team, technologists, and end users.
In their case study of a global IT project, common knowledge was created through both formal
mechanisms, such as corporate training sessions, and informal practices, such as social
interaction and exchange during coffee breaks. However, in their comparative case study of
projects in four large firms operating in different industries, Huang and Newell (2003) found
that the attitudes of individuals involved in projects towards learning new knowledge
strongly influences the effectiveness of common knowledge. While a majority of participants
in one case attended training courses to learn a new system, a large proportion of participants
in another case refused to do so, arguing that this was the responsibility of the technology
department. This indicates that solely proving the opportunity to develop common
knowledge may not suffice to successfully integrate knowledge.
In his analysis of 112 survey responses from members of the Product Development &
Management Association (PDMA), McDonough (2000) found that the ‘cooperation as a team’
behaviour category was most frequently mentioned as contributing to NPD project success.
This was followed by ‘clear project goals’ as a stage-setting early in the project. The author
argues in his proposed model that stage-setting elements have an effect on team behaviour
and therefore indirectly influence project success. McDonough (2000)’s third factor was ‘team
leadership serving as an enabler’. Song et al. (1997) examined the perceptions held by
professionals from R&D, manufacturing, and marketing about the drivers and consequences
of cross-functional cooperation in NPD. They found that in all three functions firm-internal
drivers, such as evaluation criteria, rewards structures, and management expectations, were
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perceived as having a bigger effect on cross-functional coordination than external factors such
as uncertainties around competitor actions, technologies, and demand.
An example of a set of rules and directives in a in the NPD process is Cooper’s (1994)
well-known stage-gate model. Drawing on cross-functional collaboration for NPD, it employs
a set of rules and stages that are designed to aid decision making regarding the progression
of product development. However, in contrast to more open-ended and early-stage
innovation endeavours, the underlying assumptions and tasks are fairly well-defined when
the stage-gate model is employed (Gerwin & Barrowman, 2002). Other formal mechanisms
include project management tools such as goal setting, planning activities, and delivery
schedules. However, these have been criticised for being overrationalistic and not adequately
reflecting project work (Enberg et al., 2006). In their analysis of one of the most successful
development projects in the case firm’s history, Enberg et al. (2006) found that project
management-related topics, such as project goals, progress, and timelines, are only one
component of interaction. Experience sharing and ad hoc problem solving were also needed in
face-to-face interactions. In addition, differences in temporal orientations can also lead to
conflicts between, say, scientists, who tend to work according to event-time, and project
managers, who prioritise and work on deadlines (i.e., clock-time) (Dougherty, Bertels, Chung,
Dunne, & Kraemer, 2013). This makes it more difficult, for example, to use time pacing as an
effective coordination mechanism (Dougherty et al., 2013).
The increasing complexity of tasks and technologies makes it difficult to integrate or
coordinate simply through structural arrangements, such as creating proximity between the
individuals involved (Iansiti & Clark, 1994; Pavitt, 1998). For example, in their comparative
case study of four cross-functional project teams, Huang and Newell (2003) found that nonroutine tasks such as cross-functional projects do not necessarily respond to organisational or
team structures as enablers of efficient knowledge coordination. This is contrary to the
argument put forward by Grant (1996a), who reasoned that such structures could minimise
the need for communication for knowledge coordination. Hence, projects with increased task
uncertainty seem to rely more on personal and group coordination, such as meetings,
gradually replacing impersonal coordination, such as formal rules (Van De Ven et al., 1976).
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In particular, the importance of establishing common goals and creating shared
understanding in order to coordinate collective efforts has been shown to be crucial
(McDonough, 2000; Okhuysen & Bechky, 2009; Revilla & Rodríguez, 2011; Xie, Song, &
Stringfellow, 2003). However, individuals differ in their goal orientation based on their
professional backgrounds (Lawrence & Lorsch, 1967; Perry-Smith & Vincent, 2008; L. Z. Song
& Song, 2010), meaning this attribute contributes to actor heterogeneity at both firm and
individual level (Cantù, Corsaro, & Snehota, 2012; Corsaro, Cantù, & Tunisini, 2012). The lack
of common goals has been identified as one key barrier to successful R&D and marketing
integration (L. Z. Song & Song, 2010) and overall seems to play a mitigating role for crossfunctional team success (Hirunyawipada et al., 2010; Majchrzak et al., 2012) and ultimately
innovation project success.
Observing technical problem-solving attempts in firms developing high performance
mainframe computers, Iansiti (1995) found that productivity of product development projects
is influenced by the activities of individuals prior to the design and development stages.
Traditional approaches such as project management and cross-functional communication did
not make a significant difference. Furthermore, recognising the path-dependency of
knowledge, Iansiti (1995) highlights that technology integration is largely navigated by a socalled integration group, that is, a set of individuals that “retain knowledge of complex
interactions between the disciplinary bases involved in a sequence of development projects”
(p. 536). The integration does not occur at a strategic level but instead is carried out through
problem-solving activities by members of the integration group on a day-to-day basis. These
findings further strengthen the argument that informal practices – as opposed to formal rules
and directions – influence integration and hence product development success. Furthermore,
individuals in an integration group are characterised by having T-shaped skills in that they
“have the depth of knowledge necessary to understand technical options [and] experience of
how their discipline base interacts with other knowledge bases and context-specific factors”
(p. 536). These findings indicate that the role of individuals and their characteristics are
important to consider when researching integration.
However, the integration mechanisms derived from the organisational design
perspective are not fruitful in all contexts (Bruns, 2013; Faraj & Xiao, 2006; Kellogg et al., 2006),
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and knowledge coordination can be hampered by several factors. Salazar et al. (2012) coin the
term ‘integrative capacity’ to describe a team’s “enduring capability to work across
disciplinary, professional, and organizational divides to generate new knowledge” (p. 548).
The authors suggest that integrative capacity can be one prerequisite of successful knowledge
integration and creation within heterogeneous science teams. As a team-level capability,
integrative capacity can be achieved and sustained through the interplay between cognitive
processes, such as knowledge assimilation or accommodation, psychological states, such as
trust and shared identity, and social processes, such as knowledge sharing. In a similar vein,
Huang et al. (2001) studied a multiyear IT system overhaul in a multinational investment bank
and found that trust influenced the dynamics of knowledge integration.
Multidisciplinary team members have different expertise, ways of thinking,
terminology and behaviours stemming from their professional socialisation (Freidson, 2001;
Perry-Smith & Vincent, 2008; Van Maanen & Barley, 1984). Looking at the perceptions of
individuals in multidisciplinary teams regarding technology commercialisation, Perry-Smith
and Vincent (2008) found that in addition to the need to provide content-specific expertise,
consensus amongst team members is crucial. Individuals from different occupations differ in
their goal orientation, partially because of their professional backgrounds. For example, they
may be oriented towards learning and mastering new skills or towards improving overall
performance (Perry-Smith & Vincent, 2008).
Other mechanisms that can enhance intra-team knowledge integration include
interpersonal cohesiveness (Brockman, Rawlston, Jones, & Halstead, 2010) and team vision
(Revilla & Rodríguez, 2011). Team cohesion is difficult to achieve in uncertain or fast-paced
environments and, depending on context, coordination often cannot be planned but is rather
emergent (see, e.g., Faraj & Xiao, 2006). While formal structures and directives provide a good
starting point, Ben-Menahem et al. (2016) found that within formal team structures
contributors enact informal practices including (1) anticipatory conforming, where experts
from one discipline try to understand the implications of interdependencies with other
knowledge domains; (2) workflow synchronizing, where experts assess the interdependencies
from a temporal aspect and the consequences for work pace requirements; and (3) crossdomain triangulation, where experts assess how reliable domain-specific findings are. The
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enactment of these informal practices may then result in adjustments of the formal structures,
indicating the need to consider the interplay between formal and informal mechanisms (BenMenahem et al., 2016) and implying differences in individual capabilities.
However, these practices include what Majchrzak et al. (2012) call ‘deep-knowledge
dialogue’ where “team members engage in a dialogue where they question each other’s
assumptions, ask for and then question each other’s rationale, probe or offer detailed
explanations of other’s perspectives, and search for specific ways in which one’s perspective
is dependent on others’ perspectives” (p. 952). However, while deep-knowledge dialogue
proves useful in certain contexts and forms a foundation of a bulk of research on knowledge
integration, the practice is time-consuming and can lead to interpersonal conflict and
frustration due to the extended period and intensity of negotiations (Majchrzak et al., 2012).
By examining three cross-functional teams that were faced with novelty by observing team
interactions and interviewing team members, Majchrzak et al. (2012) identified five practices
that do not rely on deep-knowledge dialogue, namely (1) voicing fragments, (2) co-creating a
scaffold, (3) dialoguing around the scaffold, (4) moving the scaffold aside, and (5) sustaining
engagement (p. 963). While these findings provide valuable insights about the practices that
are enacted in such an environment, the authors do not draw any distinction between the
individuals or their different knowledge areas within the teams.
In the context of knowledge integration or transfer, boundary objects are mechanisms
that can aid the development of shared understanding between individuals from different
organisational functions and knowledge domains (Bechky, 2003; Carlile, 2002, 2004; Rau et al.,
2016). Boundary objects are well recognised in research on NPD as they enable individuals
from different disciplines to connect and enable knowledge coordination (Carlile, 2002, 2004;
Hsiao, Tsai, & Lee, 2006; Nicolini, Mengis, & Swan, 2012; Rau, Neyer, & Möslein, 2012). The
objects themselves play different roles in the different contexts in which they are used
(Nicolini et al., 2012) and serve as a structural mechanism for integration and coordination
(Moenaert & Souder, 1990; Okhuysen & Bechky, 2009). In this way they act as a kind of
‘translator’ between different knowledge domains (Nicolini et al., 2012). Therefore,
knowledge and meaning does not need to be transferred per se (Sutter & Kieser, 2015) in the
sense that there needs to be a full understanding of each knowledge domain. Although they
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are classified as a structural mechanism, the use and purpose of boundary objects often
emerge during the process where knowledge integration is needed (see, e.g., empirical
descriptions in Bechky, 2003; Carlile, 2002).
Building on Carlile’s (2004) categorisation of linguistic barriers, Van de Ven and Zahra
(2017) summarise common boundary objects used in contexts with different degrees of
complexity, from high to low (Table 2.3).
Table 2.3: Boundary objects or mechanisms for communicating across boundaries
Types of boundary complexity
Degree of
boundary
complexity

Knowledge transfer across
syntactic boundary

Knowledge translation
across semantic boundary

Knowledge transformation
across pragmatic, political
boundary

High

Computerised CAD/CAM
and simulation models

Project teams and
organisations

Intermediate organisations

Medium

Modular designs,
components, and prototypes

Interactive expertise and
absorptive capacities of
boundary spanners

Problem-solving task forces
and conflict resolution team;
competitive review and
selection

Low

Process standardisation,
drawings, pictures,
blueprints, routines

Direct communications
among parties to clarify
interpretations

Direct interpersonal
negotiations of interests

Source: Van de Ven & Zahra (2017, p. 246).
The mechanisms and boundary objects suggested in Table 2.3 are built on Carlile’s
(2004) distinction between three types of boundary, each requiring different mechanisms. The
first one – syntactic boundary or information-processing boundary – occurs when the
differences and dependencies between specialists are known. This boundary can be overcome
by creating a common lexicon that can be stored, for example, in IT systems. Carlile (2004)
refers to this as ‘knowledge transfer’, which is somewhat different to Grant’s (1996b) take on
knowledge transfer; the latter argues that there is a need to develop full understanding
between specialists. The second one – semantic or interpretative boundary – occurs in the
context of novelty, where dependencies are often not clear. This boundary can be overcome
by developing shared meanings, for example through cross-functional interactions and
boundary spanners. Here, knowledge needs to be translated. The third one – pragmatic or
political boundary – occurs when individuals have different interests that may impede their
knowledge sharing. This can be overcome by developing common interests through, for
example, prototyping or boundary objects through which knowledge can be transformed.
Essentially, these insights offer an extension of Grant’s (1996b) view of common knowledge
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in that Carlile (2004) recognises and addresses the aspects of information, interpretations, and
interests.
While these mechanisms are useful, the context of Carlile’s (2004) types of boundary
spanning (transfer, translation, and transformation) is NPD. Rau et al. (2016) examined
knowledge sharing in newly emerging interfaces, where “actors not being part of the original
and formally defined innovation process are integrated to improve innovation processes’
output” (p. 342). They argue that such interfaces have predominantly been studied from a
syntactic information-processing perspective and, from their qualitative analysis of 24
interviews with innovation practitioners, identify three semantic boundaries and two
pragmatic boundaries and corresponding behaviours. The authors conclude that research on
innovation management should place more emphasis on people management rather than
process management.
In a similar vein, Kellogg et al. (2006) show that Carlile’s boundaries are not applicable
in a fast-paced environment (Kellogg et al., 2006). In such an environment, the three
knowledge coordination practices take place in what they call a ‘trading zone’, that is, “a
coordination structure that facilitates cross-boundary coordination in fast-paced, temporary,
and volatile conditions [and which is] recurrently enacted through the ongoing activities of
organizational actors as they engage in cross-boundary practices to make their work visible,
legible, and aligned” (Kellogg et al., 2006, p. 39). The authors examine knowledge
coordination in a postbureaucratic organisation, an advertising agency predominantly
working in temporary and self-organised project teams. Such an organisation is characterised
by flat hierarchies and decentralised decision making. They identify three coordination
practices that members of these diverse communities enacted, namely (1) displaying work
across boundaries, (2) representing their work across boundaries, and (3) assembling separate
contributions across boundaries into an emerging collage of diverse elements (p. 28). These
practices are not characterised by deep-knowledge sharing. Instead, “organizational actors
juxtaposed their diverse efforts into a provisional and emerging collage of loosely coupled
contributions” (Kellogg et al., 2006, p. 38; Majchrzak et al., 2012, p. 954).
With a few exceptions, research on knowledge coordination at the team or NPD level
examines well-established and ongoing teams or working groups (Söderlund & Bredin, 2011)
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and does not account for the changing ways of working or contextual differences (Faraj &
Xiao, 2006; Kellogg et al., 2006). As Söderlund and Bredin (2011) note, these are often “tightly
knit teams that have been working together long enough to develop a cohesive community
with relationship of mutuality and shared understandings” (pp. 98–99). However,
organisations are increasingly implementing short-term projects where individuals may not
know each other but knowledge still needs to be coordinated. Traditional mechanisms or
practices may not apply in such cases (Pemsel & Müller, 2012; Söderlund & Bredin, 2011).

2.3.3

Inter-firm-level knowledge integration

Traditionally, innovation took place predominantly within the fortress of the firm
(Chesbrough, 2003; Chesbrough, Vanhaverbeke, & West, 2006). However, increased
knowledge specialisation and the difficulty of generating all knowledge in-house led to the
need to rethink this way of working (Van de Vrande, Vanhaverbeke, & Gassmann, 2010). For
example, the rise of multidisciplinary fields such as biotechnology or mechatronics emerged
by blending scientific disciplines (Brusoni et al., 2001; Kodama, 1992; Pisano, 2010) that, at
their core, are distinctly different from one another. Such deep specialisation can lead to
incommensurability or inaccessibility of deep knowledge (Brusoni et al., 2001; Jones, 2009;
Kostoff, 1999), meaning it becomes difficult and costly for organisations to maintain all
relevant knowledge within the firm.
As a consequence of such difficulties, firms often look outside their own boundaries
(Brusoni et al., 2001; Chesbrough, 2003; Rothwell, 1992). For example, products include
multiple technologies (Brusoni et al., 2001; Grandstrand et al., 1997), and the required
(technological) knowledge can rarely be mastered by a single individual (Jones, 2009) or single
firm (Chesbrough et al., 2006; Kodama, 1992). Open innovation scholars coined the terms
inbound innovation to describe the flow of external knowledge into the firm and outbound
innovation to describe the flow of knowledge to the outside (Chesbrough & Crowther, 2006;
Dahlander & Gann, 2010). A combination of both is the coupled process and refers to the cocreation undertaken by partners that are predominantly complementary (Enkel, Gassmann,
& Chesbrough, 2009). These knowledge flows have led to the emergence of innovation
networks (Bullinger et al., 2004; Corsaro et al., 2012) or open innovation activities such as
collaborations (Chesbrough et al., 2006; Neyer, Bullinger, & Moeslein, 2009), where the access
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to knowledge external to a firm forms an essential part of the innovation process. These
networks are seen as structures through which knowledge and information can be exchanged.
In order to access the knowledge and technologies needed for innovation development
in the context of increased specialisation, firms can develop loosely coupled networks that
“enable firms to manage knowledge across different technological fields and institutions and
to adjust to the differing organizational requirements of innovations” (Brusoni & Prencipe,
2001a, p. 1003). For example, some complex products such as aircraft engines are of a modular
nature and the underlying components are combined by so-called systems integrators. These
are firms that typically master a wide range of technology domains and can therefore lead
loosely coupled networks by integrating activities and dispersed knowledge (Brusoni &
Prencipe, 2001a, 2001b; Brusoni et al., 2001). The authors root their argument in Henderson
and Clark’s (1990) distinction between component knowledge and architectural knowledge,
where the latter refers to “the ways in which components are integrated and linked together
into a coherent whole (p. 11). Hence, it is a largely structural view.
However, as with knowledge transfer in an organisational context (Szulanski, 2000),
research on coordination in and between networks often assumes that knowledge sharing and
transfer is rather unproblematic, often relying on IT infrastructure (Swan et al., 1999).
However, solely providing structural elements is insufficient. In their research on modularity
in the aircraft engine and chemical industries, for example, Brusoni and Prencipe (2001b)
conclude that the role of knowledge integration and knowledge integrators can be
problematic and requires further examination to identify the microfoundations of the
processes around such modular systems. In the context of inter-industry NPD, Jaspers,
Prencipe, and van den Ende (2012) found that communication and frequent information
exchange between the component specialists at the individual level is crucial for interfirm
project success. This indicates that the role of micro-level processes and individual actors
requires more attention. In light of the communication needs and strategic alignment of
partners within innovation networks, Bullinger et al. (2004) propose the use of technology
roadmaps – originally developed for organisational contexts (Phaal et al., 2004) – to coordinate
knowledge and activities. By systematically developing external roadmaps with R&D
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partners who, in turn, inform internal roadmaps, this approach can foster a common vision
for all partners whilst integrating technology and customer trends.
As a consequence, firms rely less on impersonal structures and put more emphasis on
interpersonal communication and feedback (Jaspers et al., 2012; Moenaert & Souder, 1990;
Okhuysen & Bechky, 2009; Pavitt, 1998). For example, in the context of inter-firm
collaborations, boundary spanners, that is, individuals who “act as an information filter by
evaluating, streamlining, and organizing knowledge flows from external sources”
(Rothaermel & Hess, 2007, p. 900) positively contribute to innovation success as they can
effectively integrate knowledge within the organisation (Grigoriou & Rothaermel, 2014). In a
similar vein, within a firm boundary spanners can also inhibit knowledge flows between
organisational units. Here, network ties and social capital play an important role in the success
of such knowledge exchange (Inkpen & Tsang, 2005, 2016; Tortoriello, Reagans, & McEvily,
2012).

2.3.4

Inter-institutional knowledge integration

Whilst firms organically organise themselves into innovation networks, institutional
networks and initiatives are mainly policy-driven and result from government interventions.
National innovation systems (Lundvall, 2010) such as Mode 2 knowledge production
(Gibbons et al., 1994; Nowotny, Scott, & Gibbons, 2003) and Triple Helix (Etzkowitz &
Leydesdorff, 2000) encapsulate collaboration and knowledge production beyond institutional
boundaries, often at the regional or national level. Mode 2, for example, aims to bring together
actors with diverse, heterogeneous, and “socially distributed knowledge” (Gibbons et al.,
1994, p. 156) in order to produce novel insights that are socially accountable rather than
staying within the fortress of research institutes and universities (Blackwell, Wilson, Street,
Boulton, & Knell, 2009; Nowotny et al., 2003). The Triple Helix model, meanwhile, aims at
fostering university, industry, and government links (Etzkowitz & Leydesdorff, 2000) and
continues to be refined to include additional stakeholders, leading to the recent emergence of
the Quadruple Helix (A. T. Alexander et al., 2015; K. Miller, McAdam, & McAdam, 2018).
Patents have been recognised as one mechanism to coordinate knowledge flows
between universities and industry (Etzkowitz & Leydesdorff, 2000; Etzkowitz, Webster,
Gebhardt, & Terra, 2000) and between organisations (Großmann, Filipović, & Lazina, 2016).
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By explicating and encoding the knowledge, it can be communicated, consumed and hence
transferred “across individuals, across space, and across time” (Grant, 1996b, p. 111). Yet, a
precondition is that knowledge is explicit, as opposed to tacit.
Another way to coordinate knowledge is by means of knowledge infrastructure, or the
distribution of knowledge competencies within social or professional networks (Etzkowitz &
Leydesdorff, 2000). Similarly, Gibbons et al. (1994) advocate for open and permeable network
structures with government-led technology brokers, which are organisations that act as
intermediates within such networks. To that end, many universities have established
technology transfer offices (TTOs) or knowledge transfer offices that serve as an intermediate
between academic research and industry (A. T. Alexander & Martin, 2013; Macho-Stadler,
Pérez-Castrillo, & Veugelers, 2007). Nevertheless, different disciplines and stakeholders often
continue to operate in isolation despite these efforts at fostering collaboration (A. T. Alexander
et al., 2015; Blackwell et al., 2009). For example, one barrier to effectively translating and
transferring academic research into industry applications is the different institutional logics
inherent in the different stakeholders involved (Swan, Bresnen, Robertson, Newell, & Dopson,
2010). Cultural barriers between academic institutions and industry organisations often
remain despite the establishment of TTOs (Siegel, Waldman, & Link, 2003).

2.3.5

Summary of coordination mechanisms

This survey of the literature shows that different coordination mechanisms are applied at
different levels. These mechanisms are both formal and informal in nature (e.g. Ben-Menahem
et al., 2016; Okhuysen & Bechky, 2009). Table 2.4 provides a summary of mechanisms
identified in this literature review.
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Table 2.4: Knowledge integration mechanisms and practices in innovation
Research context

Integration mechanisms and practices

Key assumptions / limitations




Rules and directives, sequencing, routines, group problem solving
and decision making (Grant, 1996b; Van De Ven et al., 1976)



Organisational capability

Intra-organisational

Firm





Common knowledge as a prerequisite to operationalise knowledge
integration mechanisms (Grant, 1996b; Tell, 2011)



R&D co-practice in multinational organisations (Frost & Zhou, 2005)



Relocation and physical facilities, personnel movement, informal
social systems, organisational structures, incentive and rewards,
and formal integrative processes to foster collaboration between
R&D and marketing functions (Griffin & Hauser, 1996)



Effectiveness at creating common knowledge is strongly influenced
by the attitudes of individuals towards learning new knowledge
(Huang & Newell, 2003)



Context-dependent – confirmed to be useful in one industry but not
in another (Frost & Zhou, 2005)



Mechanisms often do not work in isolation but need to be
complemented with other practices to enable individuals to make
use of them (Griffin & Hauser, 1996)
R&D and marketing collaboration not necessarily fruitful in earlystage innovation (Calantone & Rubera, 2012)



Team and innovation level



New product development
(NPD)

Formal mechanisms:
 Standardisation or rules, plans and schedules, mutual adjustments
(Adler, 1995; Thompson, 1967; Van De Ven et al., 1976)
 Stage-gate model (Cooper, 1994)
 Integrative capacity (Salazar et al., 2012)
 Common knowledge, e.g., through corporate training (Grant, 1996b;
Huang & Newell, 2003) or common language (Carlile, 2004)

Informally emergent practices and mechanisms:
 Boundary objects (Carlile, 2002, 2004)
 Cooperation as team behaviour (McDonough, 2000)
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Rooted in organisational design perspective and work well in
routine tasks, but less effective with increasing uncertainty and
complexity (Ben-Menahem et al., 2016; Huang & Neville, 2003;
Okhuysen & Becky, 2009)
Mainly task oriented (Scarbrough & Amaeshi, 2009); based on
hierarchical arrangements and hence may not be suited for
knowledge specialists (M. C. Becker & Zirpoli, 2003)
Instead of integrating knowledge (and interpretative differences
manifested in thought worlds), organisational routines separate and
constrain (Dougherty, 1992)







Non-routine tasks such as cross-functional projects do not
necessarily respond to organisational or team structures as
enablers of efficient knowledge coordination (Huang & Newell,
2006)
Effectiveness of creating common knowledge is strongly influenced
by the attitudes of individuals towards learning new knowledge
(Huang & Newell, 2003)
Common language mainly applicable in stable environments
(Carlile, 2004)

Common language mainly applicable in stable environments
(Carlile, 2004)

Formal mechanisms:
 Goal setting, establishing common goals and shared vision
(McDonough, 2000; Okhuysen & Bechky, 2009; Revilla &
Rodríguez, 2011; Xie et al., 2003)
 Evaluation criteria, rewards structures, and management
expectations (Song et al., 1997)
 Consensus (Perry-Smith & Vincent, 2008)

Cross-functional and/or
multidisciplinary teams

Informally emergent practices and mechanisms:
 Trust (Sankowska & Söderlund, 2015)
 Experience sharing and ad hoc problem solving (Enberg et al.,
2006)
 Anticipatory conforming, workflow synchronising, cross-domain
triangulation (Ben-Menahem et al., 2016)
 Voicing fragments, co-create a scaffold, dialoguing around the
scaffold, moving scaffold aside, sustaining engagement (Majchrzak
et al., 2012)
 Practices enacted in a ‘trading zone’ (Kellogg et al., 2006)

Inter-firm level

Networks
Open innovation
Collaboration and
alliances






Interpersonal communication and frequent information exchange
between specialists (Jaspers et al., 2012)
Technology roadmaps (Bullinger et al., 2004)
Systems integrators in loosely coupled networks; spanning various
knowledge domains (Brusoni & Prencipe, 2001a, 2001b; Brusoni et
al., 2001)
Boundary spanners (Grigoriou & Rothaermel, 2014; Rothaermel &
Hess, 2007)



Institutions
National innovation
system
Mode 2
Triple Helix / Quadruple
Helix
Networks






Formal such as patents, contracts (Etzkowitz & Leydesdorff, 2000;
Etzkowitz et al., 2000; Großmann et al., 2016)
Network infrastructure (Etzkowitz & Leydesdorff, 2000; Gibbons et
al., 1994)
(Technology) knowledge brokering through government agencies
and technology transfer offices (TTOs) (Alexander & Martin, 2013;
Macho-Stadler et al., 2007)
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Underlying assumption that individuals / team members behave
according to and accept formal mechanisms
Research is predominantly conducted in the context of wellestablished, ongoing teams or working groups (Pemsel & Müller,
2012; Söderlund & Bredin, 2011)



Deep-knowledge dialogue is costly (Grant, 1996b; Majchrzak et al.,
2012)



Assumption that knowledge sharing and transfer is unproblematic
(Swan et al., 1999; Szulanski, 2000)
Role of knowledge integrators can be problematic and should be
examined at a micro-level (Brusoni & Prencipe, 2001)
Cultural barriers remain despite establishment of TTOs (Siegel et
al., 2003; Swan et al., 2010)
Stakeholder organisations often continue to operate in isolation,
not collaboration (A. T. Alexander et al., 2015; Blackwell et al.,
2008)




Inter-institutional level

Inter-organisational







From the above it is clear that knowledge integration mechanisms have been widely
researched in different contexts and at different levels of analysis. However, the majority of
studies to date are concerned with specific types of mechanisms and practices and do not
necessarily address how these occur. Furthermore, a majority of mechanisms either occur in
or respond to stable environments or routine tasks and have largely been researched at the
collective-level of analysis. However, innovation is marked by the creation and re-creation of
knowledge through ongoing negotiations between individuals (Swan et al., 1999). This
requires individuals to share their existing knowledge, which depends on the “individual’s
ability and willingness to share knowledge” (Husted, Michailova, Minbaeva, & Pedersen,
2012, p. 762). Sharing knowledge becomes increasingly difficult when the knowledge is tacit
as it is not codified and hence not easy to communicate (Nonaka, 1994; Nonaka & Takeuchi,
1995; Nonaka & Von Krogh, 2009), and also when the knowledge receiver does not have the
relevant capacity to take that knowledge on. In addition, individuals actively decide whether
or not they share, hoard, or even protect their knowledge (Husted et al., 2012; Husted,
Michailova, & Olander, 2013).
There are a few exceptions where the potential role of individuals is mentioned or at
least recognised for future research (e.g. Brusoni & Prencipe, 2001b; Huang & Newell, 2003;
Jaspers et al., 2012), but even then the underlying assumption in the research conducted on
knowledge integration is that individuals behave in a similar ways and respond well to the
mechanisms suggested. However, simply imposing cross-functional structures or rules and
directives has been shown not to suffice (M. C. Becker & Zirpoli, 2003; Griffin & Hauser, 1996;
Söderlund & Bredin, 2011; Xie et al., 2003), leading to the need to identify how knowledge is
coordinated in such settings.
As shown in Table 2.4, the role of individuals in the context of knowledge integration
is not well understood. Instead, research has largely examined formal mechanisms that are
often rooted in Grant’s (1996a) knowledge-based view of the firm. While informal practices
have been identified, these do not necessarily address heterogeneous knowledge contexts.
Furthermore, such research has often been conducted in existing and established team
environments (Söderlund & Bredin, 2011), and hence form somewhat of a stable structure.
This research aims to contribute to research on mechanisms and practices in the intra-
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organisational context with specific focus on how these unfold. Furthermore, rather than
looking at established teams, it is useful to examine how such processes unfold in temporary
working groups as such arrangements become increasingly common (Pemsel & Müller, 2012;
Pemsel, Müller, & Söderlund, 2016) and deep-knowledge dialogue and exchange would
prove too costly to implement (Grant, 1996b; Majchrzak et al., 2012).

2.4 Knowledge heterogeneity and levels of analysis
Research on knowledge integration predominantly examines functional and disciplinary
differences of individuals (see, e.g., Griffin & Hauser, 1996; Gupta et al., 1986; X. M. Song et
al., 1996). Often, individuals’ heterogeneity is reduced to the functions and positions they
occupy in firms, and their homogeneous behaviour is assumed within and between these
functions. Such an approach is useful for theoretical parsimony and has provided valuable
insights. However, it often does not sufficiently reflect the role of the individual.
For example, researchers adopting the knowledge-based view tend to minimise the
role of the individual and her complexity, and often remain at the collective level of analysis
(Felin & Hesterly, 2007; Von Krogh & Wallin, 2011). While looking at the collective level was
essential for understanding and building the foundations of the field of knowledge
management, it is now time to “understand the origins of the collective knowledge structures
that have been posited” (Felin & Spender, 2009, p. 248). However, it is important to distinguish
between individual and organisational knowledge (Kogut & Zander, 1992). Furthermore,
knowledge processes such as knowledge creation and knowledge sharing have often been
explored, explained, and employed in a structural manner, for instance by developing
organisational knowledge networks rather than looking at individual motivation to utilise
them (Von Krogh & Wallin, 2011). However, the interactions between individuals at the
micro-level can influence the success or failure of knowledge integration (Yang, 2005).
Knowledge and related constructs are conceptualised as both the explananda (i.e. the
outcome and what is to be explained) and the explanandum (i.e. the antecedent and
explanatory apparatus) (Foss, 2009). In both conceptualisations, there is general bias towards
macro- or meso-level constructs (Foss, 2009; Foss et al., 2010), with calls for increased attention
to the micro-level. In order for knowledge heterogeneity to occur, different levels of expertise
and knowledge from multiple individuals need to be involved. Therefore, knowledge
35

heterogeneity is a collective-level construct that influences innovation (Tsai et al., 2014); that
is, it can be viewed as an explanandum for innovation. However, the examination of
heterogeneous knowledge often focuses on professional or disciplinary knowledge
differences within firms (e.g. Blackwell et al., 2009; Brusoni et al., 2001; Carnabuci & Operti,
2013; Griffin & Hauser, 1996) or at the network level (Rodan & Galunic, 2004). These
demographic differences, including professional backgrounds and education, encapsulate
surface-level diversity that tends to be easily observable (Harrison et al., 1998; Salazar et al.,
2012; Tsai et al., 2014). Instead, deep-level diversity, which reflects individuals’ different
attitudes, values, expertise, and cognitive structures, should be taken into account (Harrison
et al., 1998; Tsai et al., 2014), acknowledging both the complexity of knowledge heterogeneity
and its generally dynamic nature.
There is a strong divide between how ‘knowledge’ is understood in concepts that
follow the ‘individual ideal type’ versus those that follow the ‘collective ideal type’ (Felin &
Hesterly, 2007). In collective-level constructs, individuals are often conceptualised as being
homogeneous within their ‘category’ or ‘group’, such as communities of practice (Yakhlef,
2010). Yet, this often does not do justice to the differences that these individuals display, and
which ultimately may lead to alternative explanations (Felin & Hesterly, 2007). For example,
individuals may hold different attitudes and motives that are reflected in different
knowledge-sharing behaviours that individuals apply (Husted & Michailova, 2009, 2010;
Husted, Michailova, & Olander, 2013), resulting in heterogeneity at higher-level outcomes. In
this research, I adopt the view that “organizations are made up of individuals, and there is no
organization without individuals” (Felin & Foss, 2006, p. 255). The foregoing review
demonstrates the urgent need for further research into the role of individuals in such
processes.

2.5 Knowledge coordination
The definition of ‘knowledge integration’ is somewhat fragmented in the literature (Tell,
2011). The knowledge-based view, which has informed much of the existing research on
knowledge integration, treats knowledge as a commodity (Eisenhardt & Santos, 2002), which
is relatively easily transferrable (see Table 2.2). Furthermore, it treats individuals as largely
homogeneous by assuming they respond equally to mechanisms and incentives (Felin &
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Hesterly, 2007; Von Krogh & Wallin, 2011). While research adopting the knowledge-based
view has led to some fruitful findings, the underlying assumptions inherent in this school of
thought tend to be rather limiting and incomplete (Eisenhardt & Santos, 2002). In addition,
research on knowledge integration is predominantly concerned with contexts of wellestablished, ongoing teams or working groups, not catering for more project-based
organisational designs (Pemsel & Müller, 2012; Söderlund & Bredin, 2011) and short-lived
collaborations. This highlights the need to revisit the current conceptualisations in knowledge
integration in general and knowledge (re-)combination in particular.
In order to differentiate my research and my view of knowledge from the assumptions
of the resource-based view and knowledge integration, for the remainder of this study I use
the term knowledge coordination, which encapsulates the essence of research that highlights the
combination of specialist knowledge (e.g. Grant, 1996a, 1996b; Tell, 2017). Knowledge
coordination in this sense is closely aligned with Tell et al.’s (2017) definition of knowledge
integration as the “coordination and recombination of knowledge from different individuals,
disciplines, and functions” (Tell et al., 2017, p. 1). Such knowledge goes beyond ‘just’ content
knowledge and accommodates the role of norms, values, and attitudes in the process of
knowledge coordination. Furthermore, there is an emphasis on the individual level, and how
the actions and interactions of individuals aggregate to a collective knowledge outcome.
Knowledge coordination is distinct from knowledge transfer in that there is no requirement
for individuals to fully understand each other’s knowledge bases and it does not rely on wellestablished teams and working groups.

2.6 Chapter summary
This chapter has provided an overview of the literature, the findings of which informed the
development of my research questions. I started by providing an overview of the key
approaches to knowledge integration, namely: (1) knowledge transfer and (2) knowledge (re)combination (section 2.1). I then provided an overview of the knowledge integration
mechanisms and practices at four levels of analysis: (1) firm level, (2) team and innovationproject level, (3) inter-firm level, and (4) inter-institutional level (section 2.2) before addressing
knowledge heterogeneity and the need to accommodate the individual in the examination of
mechanisms (section 2.3). The chapter culminated with an explanation of why and how I use
37

the term knowledge coordination in this thesis, which is the core phenomenon studied by this
research (section 2.4).
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Analytical Framework
Building on the previous chapters, this chapter introduces the two theoretical perspectives
that I employ to answer my research questions and that together form my analytical
framework. A framework is useful to focus and organise a study and to guide the data
collection and analysis (Fowler, 2006). The first theoretical perspective – the microfoundations
movement – provides the analytical structure of this research by separating the levels of
analysis (Abell, Felin, & Foss, 2008; Felin & Foss, 2012; Felin et al., 2015). Grounded in
Coleman’s (1986, 1990) micro-macro model, microfoundations enable the deconstruction and
deep examination of the underlying foundations of inherently collective-level phenomena
(Felin et al., 2015; Hedström & Ylikoski, 2010; Storbacka et al., 2016). Furthermore, a tenet of
the movement is the prioritisation of individuals and their attributes as a starting point (Felin
& Foss, 2006; Felin et al., 2015). This enabled me to effectively answer both of my research
questions:
(1) How is heterogeneous knowledge coordinated for innovation?
(2) What role do individuals and their interactions play in the coordination of
heterogeneous knowledge?
However, by themselves, microfoundations do not provide a means of identifying
knowledge heterogeneity, what is a prerequisite for exploring how knowledge is coordinated.
For this, I draw on a second perspective to complement the microfoundations framework, that
of thought worlds (Dougherty, 1992; Douglas, 1986; Fiol, 1995). This analytical device allows
me to identify and establish knowledge heterogeneity in my empirical context. I argue that
thought worlds are a useful vehicle because they accommodate the situational aspects of the
context (Fiol, 1995). Furthermore, they encourage a wider conceptualisation of knowledge by
including the norms, values, and perceptions of individuals. This is in line with Tsai et al.’s
(2014) reconceptualisation of knowledge heterogeneity, which holds that research should go
beyond surface-level dimensions such as professional backgrounds by including deep-level
dimensions such as cognition, attitudes, and values (Harrison et al., 1998).
The chapter is divided into three main sections. In section 3.1, I introduce the
microfoundations movement. In section 3.2, I address knowledge heterogeneity by describing
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the concept of thought worlds. In both sections, I provide a thorough overview of each
perspective respectively including its intellectual heritage, key assumptions, empirical
applications, application to my own research and a critique. In section 3.3, I develop the
analytical framework by combining these two perspectives. The framework lays the
foundation for my data analysis. Finally, I conclude the chapter with a summary (section 3.4).

3.1 Microfoundations and mechanisms
This section introduces the ‘microfoundations’ perspective as the overarching framework that
provides the structure to organise the components of my research. Innovation and other firmlevel outcomes such as competitive advantage, absorptive capacity, or profit tend to be
explained by other firm-level (i.e. macro-level) antecedents (Felin & Foss, 2005; Foss &
Pedersen, 2016). In a similar vein, the coordination of heterogeneous knowledge for
innovation has predominantly been examined at the collective level and rarely considers the
microprocesses and the role of individuals (see Chapter 2). Whilst macro-level-oriented
research provides fruitful insights, a growing scholarly interest has developed in recent years
with the aim of furthering our understanding of the microfoundational processes and
mechanisms of macro- and collective-level constructs and topics in organisation theory. These
include organisational routines (e.g. Winter, 2013), dynamic capabilities (e.g. Teece, 2007),
absorptive capacity (W. M. Cohen & Levinthal, 1990; Lewin, Massini, & Peeters, 2011),
innovation (e.g. Grigoriou & Rothaermel, 2014), and strategy (e.g. Felin & Foss, 2005), to name
a few.
Although there are different schools of thought and ongoing scholarly debates on
what microfoundations constitute (for further details see, e.g., Barney & Felin, 2013; Devinney,
2013; Felin & Foss, 2012; Greve, 2013; Hodgson, 2012), I adopt the theoretical perspective that
follows James S. Coleman’s (1986, 1987, 1990) micro-macro model known as the ‘Coleman
bathtub’ or ‘Coleman boat’ for explaining system-level behaviour. The microfoundational
Coleman model offers a framework to address different levels of analysis and uncover the
underlying processes and the role of individuals and their interactions (Abell et al., 2008; Felin
& Foss, 2006, 2005; Felin et al., 2015; Foss, 2016; Foss & Pedersen, 2016). As my review of the
literature demonstrated (Chapter 2), while the integration of knowledge in innovation has been
extensively researched, the factors that constitute knowledge coordination and the roles of
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individuals are currently under researched. Hence, the microfoundations perspective is
appropriate for structuring and guiding my research and addressing this knowledge gap.
The microfoundations movement evolved within organisation theory (e.g. Abell et al.,
2008; Felin & Foss, 2006; Felin et al., 2015) and responds to the growing scholarly interest in
the micro-level phenomena that underpin macro-level phenomena by prioritising the role of
individuals and their interactions in shaping such phenomena (e.g. Felin & Foss, 2006; Felin,
Foss, Heimeriks, & Madsen, 2012; Felin, Zenger, & Tomsik, 2009; Felin & Hesterly, 2007; Foss
et al., 2010). Traditionally, individuals have often been portrayed as “rather rigid followers of
rules, routines, heuristic, or just plain dumb” (Felin & Foss, 2012, p. 278). A key motivator is
that by understanding the underlying constituents of collective-level phenomena and
structures, a microfoundational examination can offer more in-depth explanations (Abell et
al., 2008; Felin & Foss, 2006, 2005; Felin et al., 2012, 2015). Essentially, the microfoundational
research programme aims
to unpack collective concepts to understand how individual-level factors impact
organizations, how the interaction of individuals leads to emergent, collective, and
organization-level outcomes and performance, and how relations between macro
variables are mediated by micro actions and interactions. (Felin et al., 2015, p. 576)
The microfoundations perspective is “not a theory, per se, but rather a movement and
way of thinking” (Felin et al., 2015, p. 577). It provides a suitable lens that can be applied to
closely examine macro-level phenomena (Felin et al., 2012). The purpose of adopting a
microfoundational view in this research is twofold. Firstly, it serves as a “levels argument” to
dissect and analyse the macro-micro distinction and their interplay. Secondly, it advocates the
importance of the individual for the analysis; that is, it “bring[s] individuals back” (Felin et
al., 2015).
The following subsections (1) provide details on the intellectual heritage on which the
movement is built and (2) draw a brief comparison with the mechanism-based view
(Hedström & Swedberg, 1996, 1998; Hedström & Ylikoski, 2010), a movement in sociology
that also builds on Coleman’s (1990) model.
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Intellectual and analytical heritage
The microfoundations movement and the resulting principles have their intellectual heritage
in the thinking of individualist-oriented sociologist James Samuel Coleman (1986, 1990).
Coleman was a strong proponent of the analytical distinction between micro- and macrolevels of analysis (Coleman, 1986, 1987, 1990; Marsden, 2005). By viewing individuals as
“interrelated purposive actors using resources to pursue interests” (Marsden, 2005, p. 12),
Coleman married the concept of rational action with social structure, an approach that he
coined as the ‘rational-structural approach’ (Udehn, 2001). He captured his thinking in a
simple diagram (Figure 3.1) that became widely known as the ‘Coleman bathtub’ or ‘Coleman
boat’ (Felin et al., 2015; Hedström & Swedberg, 1998; Hedström & Ylikoski, 2010).
To illustrate the diagram, I provide an excerpt from Coleman’s work that addresses
collective behaviour, exemplified by the occurrence of panic:1
Some attempts have been made to explain the occurrence of a panic, often leading to
injury and death, when a fire alarm is sounded in a crowded public place. The
macro-level relation is the effect of sounding a fire alarm in a crowded building in
producing the crowd behavior known as panic. Earlier attempts at explaining this
dipped down to the micro level in the following way: The fire alarm created in each
person a sense of panic or fear of being trapped. This leads to running toward an
exit, which, simultaneous with others’ running, lead to jamming and blocking of
the exits. (Coleman, 1987, pp. 160–161)
The jamming and blocking of exits, in turn, sparks panic. Figure 3.1 provides a
visualisation of the above excerpt.

1

As a side note, in the original manuscript Coleman elaborates the example and clarifies that this situation is based
on the prisoner’s dilemma. In his argument, he modifies the conditions to allow for alternative options of
individual behaviour and hence rational actions. However, for illustrative purposes this excerpt suffices to explain
the Coleman diagram.
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Figure 3.1: The Coleman model exemplified by occurrence of panic

Source: Coleman (1987, p. 161).
The Coleman model is accompanied by analytical implications and principles. The
arrows represent the causal mechanisms, each providing distinct explanations (Felin et al.,
2015). Arrow 3 focuses on explaining the aggregation of micro-actions but is not concerned
with the specific causes of those actions. The combination of arrows 3 and 2, then, does include
consideration of what does shape individuals’ actions (i.e. the conditions of individual
actions). Finally, the combination of arrows 1, 2, and 3 include the macro-level component by
starting with the social facts that lead to the conditions of individual actions which, in turn,
shape the individual actions that then aggregate to the social outcome. According to Felin et
al. (2015), any true microfoundational project must include an explanation for arrow 3. This
framework, then, challenges and extends macro-level explanations that are solely concerned
with arrow 4.
Microfoundations and mechanisms
The Coleman model has been adopted in several scholarly fields. Figure 3.2 illustrates the
Coleman model as applied by two separate research strands that, in essence, complement each
other. The first strand is the microfoundations movement (e.g. Felin et al., 2015) and was
developed within the field of organisation theory. It was initiated about a decade ago (e.g.
Abell et al., 2008; Felin & Foss, 2006, 2005) and labels the ‘states’ that are achieved at different
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levels of analysis, which include social facts, conditions of individual action, individual action,
and social outcomes. These states, one could argue, form the variables of the framework.
The second strand was developed in the field of sociology and is known as the
mechanism-based view (e.g. Hedström & Swedberg, 1998). It labels the arrows that result in
‘states’, which include situational mechanisms, action-formation mechanisms, and
transformational mechanisms. Like the microfoundations movement, scholars adopting the
mechanism-based view also regard individuals and their interactions (“human agents and
their relations”) as the “basic entity that explains [social] phenomena” (Elster, 1998; Hedström
& Ylikoski, 2010, p. 58) and remain faithful to the micro-macro distinction. The mechanismbased view complements the microfoundations movement with its emphasis on causal
mechanisms (Abell et al., 2008) and makes the Coleman model empirically accessible
(Storbacka et al., 2016).
Figure 3.2: Combined mechanism-based and microfoundations views

Source: Felin et al. (2015); Hedström & Swedberg (1998).
Both strands are similar in their interpretation of the levels of analysis and explanatory
purpose of each arrow or state (Table 3.1).
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Table 3.1: Coleman model interpretations

Representative
sources

Arrow 1
(macro-micro)

Arrow 2
(micro-micro)

Arrow 3
(micro-macro)

Microfoundations movement

Mechanism-based view

(Abell et al., 2008; Felin & Foss, 2006; Felin
et al., 2015; Foss et al., 2010)
Macro-level antecedents (e.g. absorptive
capacities, organisational culture,
organisational structure, reward systems,
etc.) [i.e. social facts] condition micro-level
antecedents (e.g. norms, values, beliefs,
attitudes, etc.) [i.e. conditions of individual
action]
Micro-level antecedents [i.e. conditions of
individual action] influence micro-level
behaviours and actions (e.g. knowledge
sharing, negotiating, discussing, dismissing,
etc.) [i.e. individual action]
Micro-level behaviours and actions [i.e.
individual actions] influence macro-level
outcomes (e.g. organisational performance,
capabilities, innovation, competitive
advantage, etc.) [i.e. social outcomes]

(Hedström & Swedberg, 1996, 1998;
Hedström & Ylikoski, 2010)
Situational mechanisms where “the
individual actor is exposed to a specific
social situation, and this situation will affect
him or her in a particular way” (Hedström &
Swedberg, 1998, p. 23)

Action-formation mechanisms show “how a
specific combination of individuals’ desires,
beliefs, and action opportunities generate a
specific action” (Hedström & Swedberg,
1998, p. 23)
Transformational mechanisms show how
individual actions and interactions “are
transformed into some kind of collective
outcome, be it intended or unintended”
(Hedström & Swedberg, 1998, p. 23)

Having provided a brief overview of the intellectual heritage, I now attend to the key
assumptions and tenets that are prevalent in the microfoundations view.
Key assumptions and tenets
A working definition of microfoundations is provided by Felin et al. (2012) as a
theoretical explanation, supported by empirical examination, of a phenomenon
located at analytical level N at time t (Nt). In the simplest sense, a baseline microfoundation for level Nt lies at level N - 1 at time t - 1, where the time dimension
reflects a temporal ordering of relationships with phenomena at level N – 1
predating phenomena at level N. Constituent actors, processes, and/or structures,
at level N - 1t-1 may interact, or operate alone, to influence phenomena at level Nt.
Moreover, actors, processes, and/or structures at level N - 1t-1 also may moderate
or mediate influences of phenomena located at level Nt or at higher levels (e.g. N +
1t+1 to N + nt+n). In addition, while our theory focuses on the organizational routine
or capability as the focal level N, the focal level N in a microfoundations inquiry
may represent any collective level. (p. 1353)
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This definition includes three principles. First, the temporal aspect where the
microfoundation that explains a collective-level phenomenon always pre-dates that
phenomenon. Second, there are three categories of microfoundations, namely (1) actors, (2)
processes, and (3) structures. These categories can influence the phenomenon on their own or
through interaction with each other; this is in line with Coleman’s (1987) take on
microfoundations. Furthermore, the term actors does not necessarily mean individuals (Felin
et al., 2015) but instead allows for the inclusion of, for example, objects. Third, the level of
analysis where microfoundations are “explanatory mechanisms that are located at levels of
analysis lower than those phenomena that one seeks to explain” (Foss et al., 2010, p. 457).
However, an extension of the layers in the framework is possible (N + nt+n) (Foss, 2016), and
the microfoundation can potentially influence phenomena at a level beyond the ultimate level.
The multilevel investigation of organisational phenomena has long been advocated in
the fields of organisational research (Abell et al., 2008; Grant, 1996b; Kozlowski & Klein, 2000;
Pentland, 2011; Salvato & Rerup, 2011; Winter, 2013), institutional theory (Bitektine & Haack,
2015; Colyvas & Maroulis, 2015; Powell & Colyvas, 2008; Powell & Rerup, 2017; Purdy & Gray,
2009; Thornton, Ocasio, & Lounsbury, 2012), sociology (Coleman, 1986, 1990), strategic
management (Felin & Foss, 2006; Felin et al., 2015), knowledge management (Foss et al., 2010;
Pemsel, Wiewiora, Müller, Aubry, & Brown, 2014), and innovation (Crossan & Apaydin, 2010;
Grigoriou & Rothaermel, 2014; Gupta et al., 2007; Haas & Ham, 2015). However, in general,
multilevel analysis is in many ways agnostic about the principles that are viewed as essential
in the microfoundations movement (Felin et al., 2015). Whilst a microfoundational
explanation is a type or “species of multilevel explanation” (Felin et al., 2015, p. 590), it has
clear principles that distinguishes it from other multilevel explanations. Firstly,
microfoundational explanations aim to establish the need to consider the micro-level of
analysis prior to undertaking the empirical quest. In contrast, general multilevel views are
often agnostic about when the levels argument is introduced (Abell et al., 2008; Felin et al.,
2015). Secondly, multilevel approaches generally do not favour any particular level of analysis.
Theorising using the microfoundations perspective, however, involves a clear focus on
finding micro-level explanations for macro-level phenomena (Abell et al., 2008; Felin et al.,
2015; Foss et al., 2010; Foss & Pedersen, 2016).
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Following the mantra that “organizations are made up of individuals and there is no
organization without individuals” (Felin & Foss, 2006, p. 255) and promoting research into
the micro-level foundations of collective-level phenomena, microfoundations scholars largely
follow the epistemology of methodological individualism (Abell et al., 2008; Felin & Foss,
2006; Felin et al., 2015; Felin & Hesterly, 2007; Lindenberg & Foss, 2011). This doctrine argues
that “individuals’ beliefs, preferences, and interests provide the starting point for theorizing”
(Felin et al., 2015, p. 579). Consequently, the individual must be the starting point of analysis.
Methodological individualism is still controversial, much debated, and not conclusively
defined (Hodgson, 2007, 2012), and variations in the degree of rigidity have emerged (Udehn,
2001, 2002). For example, a weaker form of methodological individualism is structural
individualism, which acknowledges that social structures “exist independently of the
particular individuals who happened to occupy these positions” (Udehn, 2002, p. 499) and
hence have explanatory influence (Hedström & Bearman, 2009; Udehn, 2001). However,
regardless of whether a weak or strong form of methodological individualism is adopted, at
its core it claims that “to explain any macro phenomenon requires at least some reference to,
or accounting of, the actions and interactions of individuals” (Felin et al., 2015, p. 579).
Individuals and their characteristics such as attitudes, characteristics, abilities,
motivations, beliefs, and norms, form important “building blocks for understanding collective
phenomena” (Felin et al., 2012, p. 1358). Hence, there is a need to reconsider traditional
conceptualisations of individuals in organisational research that tend to homogenise
individuals and portray them as blank slates that are (solely) shaped by external factors (Felin
& Hesterly, 2007). Furthermore, individuals can make choices and act in accordance with their
own preferences, norms, and values, displaying ‘intentional’ action and behaviour (Abell et
al., 2008), characteristics that are not considered by research taking a pure collectivist view
(Felin & Foss, 2006; Felin & Hesterly, 2007; Foss, 2009).
Guiding principles
The key tenets of, and the underlying assumptions made when adopting, a microfoundations
perspective are summarised by Foss (2016):


Microfoundational explanations involve multiple levels, where occurrences at one
level pre-date occurrences at another;
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The micro-level of analysis is privileged, aiming to find micro-level explanations for
macro-level phenomena;



The explanation of macrophenomena should include the actions and interactions of
individuals, what is linked to a form of methodological individualism;



Individuals differ in terms of their capabilities, preferences, motivations, and values;



Individuals’ can and do make choices in line with their preferences and values, which
in turn effect their actions and behaviour.

The next section presents the empirical applications of the microfoundations movement,
which, to date, are still scarce.

3.1.1

Empirical applications

In organisational research, the microfoundations perspective following Coleman’s (1990)
micro-macro model has been employed to further our understanding of knowledge processes
(e.g. Foss et al., 2010), firm-level knowledge (Grigoriou & Rothaermel, 2014), service design
(Karpen, Gemser, & Calabretta, 2017), value co-creation within service ecosystems (Storbacka
et al., 2016), absorptive capacity (Distel, 2017; Minbaeva, Pedersen, Björkman, & Fey, 2014),
joint production (Lindenberg & Foss, 2011), and organisational goals (Linder & Foss, 2018).
However, while there is a large body of literature that conceptualises microfoundations,
empirical applications are still scarce (Felin et al., 2012; Foss, 2016).
In order to identify empirical research that employs the microfoundations perspective,
I have surveyed the citations in key studies, including Abell et al. (2008), Felin and Foss (2005,
2006), and Felin et al. (2012), and assessed them to identify whether they met the criteria to be
considered as following the tenets of the microfoundations movement (section 3.1.3).
Grigoriou and Rothaermel (2011, 2014) partially applied the microfoundations
perspective to empirically examine the role of individual collaboration behaviours for firmlevel knowledge outcomes. Instead of reducing star scientists solely to their scientific
brilliance and productivity as was common in traditional research, Grigoriou and Rothaermel
(2014) examined individual-level social skills and collaboration behaviour of these individuals.
The authors introduce the concept of relational stars as “actors with extreme patterns of
collaborative behavior and superior individual performance” (Grigoriou & Rothaermel, 2014,
p. 590). Using patent portfolio analysis of 106 pharmaceutical firms, the authors found that
48

these relational stars positively influence inventive outputs in both quantity and quality. By
examining both productivity and collaboration behaviours and linking these to firm-level
outcomes, the authors showed that differences in collaboration behaviour between
individuals contributed to developing a knowledge-based advantage of these firms.
Furthermore, they showed that collaborative behaviour can have a more profound firm-level
impact than productivity. Whilst the authors do not employ the full Coleman model, they
address ‘arrow 3’, which is a prerequisite of the microfoundations movement.
In a similar vein, Distel (2017) empirically examined the role of individuals for
building absorptive capacity in medical technology firms by employing – and ultimately
confirming – the Coleman model. He found that individuals’ characteristics can, in fact,
explain differences in firm-level capabilities. Concretely, his analysis of multilevel survey data
collected from 342 participants from 106 firms showed that firms’ knowledge integration
mechanisms significantly impact individuals’ perspective taking – a cognitive process where
individuals can adopt others’ viewpoints and hence understand their motives. Perspective
taking is shown to be positively related to individuals’ creative behaviour, which, in turn, is
related to firm-level absorptive capacity. This confirms the theoretical claims brought forward
by microfoundation scholars in that individuals and their properties play a role in shaping
macro-level constructs.

3.1.2

Application in this research

As shown above, empirical applications of the microfoundations lens are still scarce. The
majority of the empirical research has been conducted using quantitative research methods.
While this leads to fruitful insights and furthers our understanding of micro-level processes
and foundations of macro-level outcomes, it often treats individuals homogenously.
Nevertheless, the microfoundations movement offers a suitable structure and guiding
principles that enabled me to explore and examine the research phenomenon in a systematic
fashion. It is useful because it


Provides a structure to organise the dimensions and processes by insisting on the clear
separation and treatment of levels of analysis;
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Is grounded in principles that put individuals first as explanatory power and
acknowledges actor heterogeneity (individualism) and hence enables me to address
my second research question to examine the role of individuals and their interactions;



Promotes individual-level factors such as norms, beliefs, and motivation as potential
conditions for individual action.

3.1.3

Critique

The microfoundations movement offers a valuable structure that allows for the organisation
of the dimensions and key components of my research phenomenon. Yet, as shown in section
3.1.3, empirical research is still scarce. This may be rooted in difficulties in operationalising
the framework. Storbacka et al. (2016) provide an excellent example of introducing a mesolevel by conceptualising actor engagement as a microfoundation for value co-creation in the
context of service ecosystems. Their point of departure is that whilst value co-creation in
service ecosystems is difficult to observe, actor engagement is empirically observable and an
indicator for value creation. By extending the Coleman model and introducing (1) actors and
resources in addition to engagement platforms and (2) resource integration patterns at the
meso-level of analysis, they make an essentially unobservable macro-level construct
empirically operational for future research.
Furthermore, while the role of individual attributes such as knowledge, preferences and
attitudes, and individuals’ behaviour form antecedents, there is no guidance on how these
attributes can be identified and how they are linked to the macro-level outcome. Indeed,
microfoundations should not be viewed as a prescription of steps but instead as offering a
guiding framework (Foss & Pedersen, 2016). The Coleman model has “no commitment to
specific conceputalizations of actions or behaviors … and is silent about what should be
assumed about knowledge, cognition, motivation preferences, etc. of individuals” (Felin et al.,
2015, p. 592). This poses the need (and opportunity) to employ a second analytical device that
complements the microfoundations framework. In the next section I introduce an analytical
device that enables me to establish heterogeneous knowledge in my empirical setting that, by
using a broader conceptualisation of knowledge, serves as a tool to identify individuals’
values, attitudes, and beliefs.
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3.2 Thought worlds
This section introduces thought worlds as an analytical device to establish knowledge
heterogeneity. The concept of thought worlds (Dougherty, 1992; Douglas, 1986; Fleck, 1935,
1979) provides a useful tool for identifying and establishing knowledge heterogeneity in the
empirical context. Thought worlds are “unique sense-making contexts” (Dougherty, 1987, p.
75) that go beyond considering surface-level dimensions such as professional training (Tsai et
al., 2014) and structural, functional distinctions (Fiol, 1995).
Thought worlds emerge and evolve over time and do not always correspond to, nor
result from, the structural divisions and arrangements in organisations (Fiol, 1994). However,
as I will show in section 3.2.1, often research employing thought worlds as an analytical device
has operationalised (and structured) thought worlds based on functional divisions. Yet,
authority-based structures and hierarchies in organisations often do not reflect the capability
hierarchy (Grant, 1996a). Nevertheless, what differentiates thought worlds is the “interpretive
dimension of people’s role, that is, the often implicit rules by which they attribute meaning to
their position and task” (Fiol, 1995, p. 76). This implies that individuals’ thought worlds, and
hence their knowledge, cannot be reduced to their formal training and job titles, characteristics
that Tsai et al. (2014) label ‘surface-level dimensions’. Dougherty (1992) defines a thought
world as “a community of persons engaged in a certain domain of activity who have a shared
understanding about that activity” (p. 182). Thought worlds also influence the prioritisation
and perception of task importance. For example, in some thought worlds broad and highlevel outcomes are prioritised, while others are more concerned with details (Fiol, 1995). This
implies that values, norms, and attitudes differ between thought worlds.
Intellectual and analytical heritage
In her seminal work How Institutions Think, renowned anthropologist Mary Douglas (1986)
introduces the notion of thought worlds by drawing on Ludwik Fleck’s (1935, 1979) concepts
of thought collectives and thought styles. Trained as a medical practitioner, Fleck had a keen
interest in the philosophy of science (Harwood, 1986; Schnelle, 1985). In his monogram Genesis
and Development of a Scientific Fact, Fleck (1979) examines how a scientific fact is produced by
tracing how the medical community shifted their perception of syphilis as an “ethical-mystical
disease entity of carnal scourge” (p. 5) to an understanding of it as a well-defined and
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scientifically accepted medical condition. Fleck views knowledge production as a social
process which does not solely rely on an individual and their reality, but involves the
knowledge that is developed and shared by a particular group of individuals, which he calls
a ‘thought collective’ (Peine, 2011, p. 493).
Scientific work, according to Fleck (1935, 1979), is “characterized by a tradition of
shared assumptions, which are largely invisible to members and thus are rarely questioned”
(as cited in Logue, Clegg, & Gray, 2016, p. 1592). These shared assumptions, which he calls
‘thought styles’ – are path-dependent and emerge through interactions between individuals.
These interactions, in turn, sustain a particular thought style (Peine, 2009, 2011). Fleck further
argues that a thought style is shared by a thought collective, which “leads perception and
trains it and produces a stock of knowledge”, forming the “preconditions of any cognition,
and it determines what can be counted as a reasonable question and a true or false answer”
(as cited in Douglas, 1986, pp. 12–13). Hence, the thought styles of a thought world in a
professional context gives an indication of the knowledge that is accepted and shared by
individuals of a particular thought world (Baunsgaard & Clegg, 2013; Boland Jr. & Tenkasi,
1995).
Fleck’s thought styles form a precursor to Kuhn’s (1962) scientific ‘paradigms’
(Douglas, 1986; Harwood, 1986; Logue et al., 2016; Peine, 2011). However, compared to Kuhn,
Fleck’s conceptualisation of knowledge is more grounded in social connections (Peine, 2011;
Wittich, 1985), and he views (scientific) knowledge as socially, culturally, and historically
conditioned or determined (Arksey, 1994; Wittich, 1985). Thought worlds, then, combine a
cognitive perspective with the social context of knowledge (Dougherty, 1987, p. 76), which
differentiates the concept from similar constructs such as frames or paradigms.
Key assumptions and tenets
Douglas (1986) defines thought worlds as a “social grouping that is defined by its distinctive
thought style” (p. 17). This definition highlights that it is a ‘way of thinking’ and implicit
agreement that define a distinctive thought world. Wittich (1985) argues that Fleck draws
conscious distinctions between the findings and theories that scientists produce and the
“convictions, behaviors, attitudes etc.” (p. 319) that individuals hold in relation to these
theories or the theoretical results. This further indicates the interrelationship of factors such
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as attitudes, values, norms, and the existing knowledge, as well as the knowledge that is being
created. Furthermore, a shared thought style “links the individual participants of a collective
together, whilst simultaneously constraining and determining the way of thinking adopted”
(Arksey, 1994, p. 450).
The members of a particular thought world are often ignorant of the particular thought
style they apply when assessing a situation or navigating through the world and hence rarely
question it (Douglas, 1986; Fleck, 1935, 1979; Harwood, 1986; Logue et al., 2016). Consequently,
they do not consciously apply a particular view of the world; instead, this view is the result
of the thought world they ‘inhabit’. As an outsider, it is therefore possible for the researcher
to conceive the social order of thought worlds in a way that would never be possible for
insiders to do (Douglas, 1986).
Boundaries between thought worlds are not sterile and definite but, as Baunsgaard
and Clegg (2013) note, “we find them in a loose conflux of local categories that organization
members find conventional to use, embedded in their sense of professional identity and the
power relations that bind their different situation rationalities together” (p. 6). While accounts
of different thought worlds provide useful insights into trends of thought styles, they cannot
be generalised to apply to each department or business unit in the same way (Griffin & Hauser,
1996). This implies the situational nature of thought worlds. Furthermore, rather than being
fixed and static, a thought style entails the “continuous reproduction of the interlocking of
active and passive linkages within the intricate network of scientists, experiments,
publications, interests, organizations, and methods” (Peine, 2011, p. 494). Carlile (2002),
building on Dougherty (1992), assessed how different kinds of knowledge influence working
across the boundaries between communities of practice. He classifies thought worlds as
semantic boundaries where individuals have, for example, different interpretations of
meanings of words. He states that “integrating devices should be seen as processes or
methods (i.e., standardized forms and other shared methods) for translating and learning
about the differences and dependencies at a boundary. In some cases a process of translation
is sufficient, but when negative consequences are identified another boundary is faced” (p.
453).
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Barley, Meyer, and Gash (1988) examined how academics and practitioners influence
each other’s work. While not explicitly referring to thought worlds, they approached their
analysis “by positing two worlds that exist as separate but interdependent social systems
characterized by different traditions, languages, interests, and norms” (p. 25). While there
does not seem to be a conclusive (and coherent) view about the consequences of thought
world differences, researchers seem to agree and accept that these differences make seamless
communication between thought worlds difficult (e.g. Carlile, 2002; Dougherty, 1992;
Homburg & Jensen, 2007; Sutter & Kieser, 2015).
Guiding principles
The above overview has the following implications:


Thought worlds combine a cognitive and social perspective on knowledge
(Dougherty, 1987) and are based on individuals’ perceptions, interpretations, norms,
attitudes, values, and beliefs (Dougherty, 1992; Douglas, 1986; Fiol, 1995; Wittich, 1985);



Thought worlds are context dependent and situational (Griffin & Hauser, 1996);



Individuals are often not aware that they apply a particular thought style or way of
thinking (Douglas, 1986; Fleck, 1935, 1979; Logue et al., 2016), but an observer can
conceive the social order of thought worlds in a way that would never be possible for
insiders to do (Douglas, 1986);



Thought worlds are observable during moments of decision making and negotiating
(Fiol, 1995);



The social aspect of knowledge (Harwood, 1986; Peine, 2011) implies that thought
worlds are a collective-level construct.

3.2.1

Empirical applications

The concept of thought worlds has been adopted in research that assesses knowledge and
perception differences in the fields of innovation (e.g. Baunsgaard & Clegg, 2013; Fiol, 1995),
new product development (NPD) (e.g. Dougherty, 1987, 1992; Griffin & Hauser, 1992;
Kyriazis, Couchman, & Johnson, 2012), marketing and advertising (Homburg & Jensen, 2007;
Kellogg et al., 2006), and operations and supply chain management (Niranjan, Rao, Sengupta,
& Wagner, 2014). Homburg and Jensen (2007) identify two main perspectives in
organisational research on thought world differences. The first perspective views these
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differences as negative and that they need to be overcome or avoided. The second perspective
holds that thought world differences are both good and bad, and can, if managed well, benefit
the organisation.
My survey of the empirical applications of thought worlds concludes that, in
organisational research, the concept of thought worlds is used for two main purposes. The
first is to explain firm-, team-, or project-level challenges that are anchored in different
perceptions, outlooks, and priorities that characterise these thought worlds. By identifying
and establishing different thought worlds, communities of knowing, or thought communities,
these studies show why differences exist. Typically, the research contexts are innovation, NPD
and cross-functional integration.
The second purpose in employing thought worlds is to identify factors that mitigate
these differences. Thought worlds provide a tool by which differences in, for example,
attitudes, priorities, and outlooks of subunits in organisations are identified and strategies can
be assessed in order to overcome them. It should be noted that these two purposes are not
mutually exclusive but rather indicate the main focus of the studies presented. The following
subsections present an overview of the empirical research.
Establishing thought world differences to explain macro-level outcomes
An early and often-cited adoption of Douglas’ (1986) notion of thought worlds in organisation
studies is Dougherty’s (1987, 1992) research into the innovation process of the firm. Dougherty
(1987) first uses thought worlds on a conceptual level to characterise the sense-making
contexts of the stakeholders involved in the product development of a large firm. Later, she
employs thought worlds as one of two interpretative barriers to explain the difficulties in
synthesising heterogeneous expertise (Dougherty, 1992). She defines a thought world as “a
community of persons engaged in a certain domain of activity who have a shared
understanding about that activity” (Dougherty, 1992, p. 182) and studies the NPD process
with a focus on technology versus market knowledge. She uses departments (technical, field,
manufacturing, and planners) as the basis to distinguish thought worlds, and examines these
on two dimensions, namely (1) funds of knowledge (i.e. what people know) and (2) systems
of meaning (i.e. how people know). Each thought world had different preferences and views
of the product to be developed, leading to what she labels ‘interpretative barriers’, which are
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further reinforced by organisational routines. These thought world differences led to
communication difficulties.
Building on Dougherty’s (1992) work, Homburg and Jensen (2007) looked at two
different thought worlds: one for sales and one for marketing. To identify the interpretive
schemes of those thought worlds, they used two dimensions, namely (1) orientation, which
includes orientation towards the customer versus orientation towards the product; and (2)
competence, which includes an emphasis on market knowledge versus product knowledge
versus interpersonal skills. Their analysis of 337 cross-industry organisations’ survey data
shows that thought world differences can both positively and negatively impact
organisational performance. Although differences in orientation do not inhibit crossfunctional exchange, competence differences, including interpersonal skills and knowledge
funds, can. In a similar vein, Niranjan et al. (2014) established thought world differences in
operations and supply chain management by identifying five perception differences that are
related to (1) capacity, (2) quality, (3) availability, (4) productivity, and (5) effectiveness. They
followed other scholars (e.g. Dougherty, 1992; Homburg & Jensen, 2007) by using
departments as their starting point for categorising thought worlds. Specifically, they
examined production, marketing, and sales, and logistics, and found that managers in
different thought worlds perceive the common objective differently, leading to an
unintentional bias, which in turn affects operation efficiency.
Fiol (1995) examined the role of contradiction in the innovation process of a large
organisation. She used thought worlds as a vehicle to identify the “different stories” that
individuals who were involved in the process told. The thought world boundaries are
established through knowledge depth and knowledge breadth. The former reflects the level
of expertise (i.e. low expertise vs high expertise of a particular field or activity) and the latter
refers to the knowledge diversity of individuals. Based on these knowledge dimensions, Fiol
(1995) identified four thought worlds (rule keepers, rule breakers, strategy protectors, and
strategy builders) and the corresponding behaviours in the context of innovation. While Fiol
(1995) found that these diverse inputs and their balancing were important for the innovation
project’s success. However, she gives no indication of how these different thought worlds
worked together and how disagreements and conflicts were solved.
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In their longitudinal study of a Danish small to medium-sized enterprise (SME),
Baunsgaard and Clegg (2013) assess the micropolitical processes in the context of innovation
and anchor their argument in the idea of differences between thought worlds. While it is
acknowledged in organisation theory that these differences are problematic for crossfunctional integration, little empirical evidence has been provided to examine why and how
thought worlds influence such integration, and how this affects innovation in SMEs
(Baunsgaard & Clegg, 2013). Combining the concepts of professional identity, power
relations, and rationalities, Baunsgaard and Clegg (2013) developed a framework of dominant
ideological modes of rationality. This was operationalised through ‘members’ categorisation
devices’, where the dominant logic was assessed through speech analysis. They found that
the struggle for dominance of two ideological modes of rationality (efficient manufacturing
vs R&D) blinded key decision makers towards other viewpoints, in particular marketing and
sales. This attitude and resulting actions severely hampered innovation in the organisation.
With the exception of Fiol (1995) and Baunsgaard and Clegg (2013), researchers
studying thought worlds have determined their thought world categories prior to
undertaking their empirical investigation (see Table 3.2) The thought worlds were largely
based on surface-level characteristics such as profession, function, or business unit. The
findings provide valuable insights into differences that exist between, for example,
organisational functions. However, they also implicitly assume homogeneity of individuals
within these functions and, more importantly, give precedence to the structural elements of
an organisation, rather than using individuals as the starting point. Yet, as Fiol (1995) and
Baunsgaard and Clegg (2013) show, thought worlds can exist across and outside of formal
organisational structures.
Establishing thought world differences to identify mitigation mechanisms and factors
The key mechanisms that researchers have identified are (1) sense-making processes, (2)
boundary objects, (3) communication, and (4) trust. The following provides an overview of
these findings.
In an extensive review of the literature on functional integration of R&D and
marketing, Griffin and Hauser (1996) summarise the differences of these two cultural thought
worlds based on eight dimensions: (1) time orientation, (2) projects preferred, (3) ambiguity
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tolerance, (4) departmental structure, (5) bureaucratic orientation, (6) orientation to others, (7)
professional orientation (market vs science), and (8) professional orientation (more vs less).
Griffin and Hauser (1996) found that marketing thought worlds display a shorter time
orientation, focus on the market, and have loyalty to the firm, whereas R&D thought worlds
are long-term-oriented and display loyalty to their profession. In order to overcome thought
world barriers, they suggest six mechanisms, namely (1) relocation and physical facilities, (2)
personnel movement, (3) informal social systems, (4) organisational structures, (5) incentive
and rewards, and (6) formal integrative processes such as stage-gate or quality function
deployment (QFD). However, whilst these mechanisms seem useful, the authors do not
provide any empirical evidence.
Building on Dougherty’s (1992) findings, Beverland, Micheli, and Farrelly (2016)
employed the concept of sense-making and sense-giving to identify how interpretive barriers
between the marketing and design functions in the NPD process can be overcome. They
identified the different interpretive schemes that underpin these two thought worlds by using
Schein’s (1991) six assumptions of espoused beliefs; however, only three emerged as relevant,
namely (1) relationship to the environment, (2) relationship to time, and (3) nature of truth.
The analysis confirmed that the two thought worlds (design and marketing) each frame the
project and challenges differently and in ways that are “reflective of and consistent with an
interpretive scheme born of their training and role identities” (Beverland et al., 2016, p. 637).
Nevertheless, they also found that by engaging in resourceful sense-making individual
thought worlds can reduce the conflict between their functions and ultimately enhance NPD
outcomes. The three practices that constitute resourceful sense-making include exposing, coopting, and repurposing. Resourceful sense-making “triggered a process of reflection, reexamination of assumptions, and desire for nontypical inputs for the different thought worlds
that allowed for the development of a shared product concept, which addressed issues of
shape and fit, and led to improved NPD outcomes” (Beverland et al., 2016, p. 644).
In their qualitative study of consulting projects, Sutter and Kieser (2015) examined
communication barriers between consultants and client project leaders. The authors
conceptualised each group as closed systems, which are “self-referential systems maintaining
different frames of reference or different logics causing communication difficulties between
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the two organizations” (Sutter & Kieser, 2015, p. 10). Their analysis of 31 interviews with
consultants or managers in client organisations shows that the two thought worlds have
different logics and interpretative schemes, with consultants often having different goals that
are not necessarily related to the clients’ project-task goals. However, these differences are
mitigated through two mechanisms, namely prototyping and boundary objects. The latter
“facilitate coordination without transferring meaning from one system to another” (p. 18).
They identify five types of boundary objects, including (1) jointly developed artefacts, (2)
jointly agreed upon, detailed, and binding documents, (3) jointly agreed upon indicators, (4)
methods and frameworks, and (5) externally binding demands (p. 18).
In the context of NPD, Kyriazis et al. (2012) examined interpersonal trust (cognitive
and affective) between marketing and technically trained managers for cross-functional
working relationships. Thought world differences, which they define “as the extent to which
functional managers view that they are similar to each other in terms of experience,
understanding of marketing, technical and customer matters” (p. 212), form one of two
psychological antecedent variables.2 The analysis of survey data from 184 technically trained
managers (in R&D, engineering, and operations) and 145 marketing managers shows that
communication between these two functions is perceived as better when thought world
differences are smaller. However, for technical managers, cognitive trust was not improved
where thought world differences were smaller, whereas it did improve for marketing
managers. Affect-based trust, on the other hand, increased for both functions with a decrease
in thought world differences.

2

The second psychological antecedent variable is psychological distance, defined as “the similarities in a functional
managers’ decision-making style compared with their counterpart manager” (Kyriazis et al., p. 212).
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Table 3.2: Overview of empirical studies on the effects of thought world differences
Source

Research focus

Dougherty
(1992)

What are the different funds of
knowledge and systems of
meaning for new products in the
departmental thought worlds, and
how do they affect product
innovation?

Context

Dimensions / view of thought
worlds

Approach to identify thought
worlds

Findings







Innovation / NPD



Homburg &
Jensen
(2007)

How do differences between the
thought worlds of marketing and
sales affect their organisational
outcomes?

Niranjan et
al. (2014)

“Do managers know the cost
parameters affecting the supply
chain? If so, is this perception /
knowledge uniform across
departments? If not, what causes
the differences?” (p. 77).

Fiol (1995)

What role do thought worlds play in
providing creative tension in
organisations?

Marketing

Operations
management






Innovation



Funds of knowledge /
technology-market funds (what
is seen when looking into the
future)
Systems of meaning
Orientation differences
(customer vs product; short- vs
long-term)
Competence differences
(market knowledge, product
knowledge, interpersonal
knowledge)
Perception differences related
to capacity, quality, availability,
productivity, and effectiveness

Knowledge depth (high
expertise vs low expertise)
Knowledge breadth (high
diversity vs low diversity)



Departmental thought worlds:
Marketing and Sales



Departmental thought worlds:
Production, Marketing and
Sales, and Logistics



Function / department
independent
Conceptualised based on
dimensions (knowledge
breadth and knowledge depth)
Four thought worlds: Strategy
Builders, Rule Keepers, Rule
Breakers, Strategy Protectors
Members’ categorisation
devices (MCDs) as
“naturalized and contextually
speech codes (Philipsen,
1997) through which decisions
for categorizing the local
environment can be
legitimated” (p. 1305)






Baunsgaard
& Clegg
(2013)

“What factors hinder crossfunctional integration from
occurring?” (p. 1299).

Innovation



Ideological modes of rationality
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Departmental thought worlds:
Distinctions of thought worlds
on the basis of departments
(technical, field, manufacturing
and planners) a priori



Communication difficulties
between thought worlds
Differences in interpretation
and understanding of the same
information



Thought world differences can
impact organisational
performance both positively
and negatively



Managers in different thought
worlds perceive the common
objective differently, leading to
an unintentional bias what in
turn affects operation efficiency



A balanced combination of
contradictory thought worlds
transformed an initially weak /
unwanted corporate innovation
project into a ‘star’ project



Dominant ideological logic held
by management can hamper
innovation

Table 3.3: Overview of empirical studies on mitigating thought world differences
Source

Griffin &
Hauser
(1996)

Research focus

What are the mechanisms for
functional knowledge integration
between marketing and R&D?

Context

Dimensions / view of thought
worlds





NPD


Time orientation
Projects preferred
Ambiguity tolerance
Departmental structure,
bureaucratic orientation,
orientation to others
Professional orientation
(market vs science; more vs
less)

Approach to identify thought
worlds

Findings




Departmental thought worlds:
R&D and Marketing




Beverland
et al. (2016)

How do the functions of design and
marketing deploy knowledge of the
other function to improve NPD
outcomes?

Sutter &
Kieser
(2015)

If communication barriers between
consultants and their clients exist,
how can they collaborate in spite of
these barriers and contribute
specific knowledge if system
boundaries are maintained?

NPD





Relationship to environment
Relationship to time
Nature of truth



Evidence of different logics
and frames in each ‘system’
(thought world) by assessing
responses / conclusions to the
same situation

Consulting projects


Kyriazis et
al. (2012)

What are the antecedents of
interpersonal trust and its effect on
cross-functional working
relationships at the managerial
level in the context of NPD?

NPD




Extend to how functional
managers view they are similar
to each other in terms of
Experience
Understanding of marketing,
technical and customer
matters
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Departmental thought worlds:
Design and Marketing






Consultant system versus
client system







Functional: Technical versus
marketing


Thought worlds as one barrier
to communication and
cooperation between R&D and
Marketing
Suggest / conceptualise six
mechanisms to overcome
thought world differences
Adoption of organisation-wide
logic (e.g. customer centricity
or design thinking)
Resourceful sensemaking
including exposing, co-opting
and repurposing
Consultants and clients pursue
different goals
Two mechanisms: Prototyping
and boundary objects
When thought world
differences are smaller,
cognitive trust improves for
marketing managers but not for
technical
Affect-based trust increased for
both functions with decrease in
thought world differences

3.2.2

Application in this research

While the purposes of employing thought worlds as a concept in organisational research differ,
a common thread in the conceptualisation of such studies can be identified. The dimensions
that are used to determine the boundaries between thought worlds tend to be relational. In
addition to knowledge and expertise (e.g. marketing, R&D, technology, or sales), the
dimensions include views and perceptions in relation to a product, temporal outlook,
priorities, and dominant logics (see, e.g., Beverland et al., 2016; Dougherty, 1992; Griffin &
Hauser, 1996; Homburg & Jensen, 2007; Sutter & Kieser, 2015). While there are guiding
principles regarding the boundaries and content of thought worlds, the concept is generally
fairly broad. It allows for adaptations and reflects differences in the actual context by staying
true to situational dynamics rather than a priori categorisation.
The purpose of employing the concept of thought worlds in this research is twofold.
Firstly, it provides a tool to establish knowledge heterogeneity in the empirical context and to
identify the different ‘ways of thinking’ participants have. This is important as it forms the
starting point for identifying and examining the microfoundations of knowledge coordination
for innovation. We can assume that these thought worlds will shape individuals’ beliefs,
norms, and values, and therefore the ‘conditions of individual action’ that form a key
component of the microfoundations framework (Felin et al., 2015).
Secondly, it enables me to offer an alternative (and broader and possibly more
accurate) view of knowledge that reflects individuals’ beliefs, norms, and values in addition
to their professional expertise and content knowledge. The aim is to emphasise that
participants have different areas of focus that they perceive as more or less important,
depending on the norms and values prevailing in their thought world.

3.2.3

Critique

The thought world perspective offers an alternative approach to examine knowledge
heterogeneity beyond so-called surface-level diversity (i.e. in professional backgrounds and
education) (Fiol, 1995; Tsai et al., 2014). Instead, we should aim to look at deep-level diversity
that reflects individuals’ different thoughts, values, and attitudes (Harrison et al., 1998, 2002;
Tsai et al., 2014) and acknowledges both the complexity of knowledge heterogeneity and its
generally dynamic nature (Tsai et al., 2014). Consequentially, it is important to step away from
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defining, describing, and determining knowledge heterogeneity solely based on “formal
structural distinctions” (Fiol, 1995, p. 76) such as job titles, organisational departments, or
professional training.
As noted above, the majority of the empirical research that employs thought worlds
tends to categorise knowledge domains and establish knowledge heterogeneity based on
organisational functions a priori. Such a “functional group perspective [relies on]
departmental subunits that are labelled [as a function], regardless of their activities”
(Homburg & Jensen, 2007, p. 126). Essentially, then, they are structurally determined and tend
to include, for example, R&D and marketing (Griffin & Hauser, 1996); R&D, marketing, and
manufacturing (Griffin & Hauser, 1992); or technical (research or engineering), field (sales or
customer relations), manufacturing, and planners (market research or business analysis)
subunits (Dougherty, 1992). While there are exceptions (e.g. Fiol, 1995), thought world
categories are initially often based on formal organisational structures and job descriptions
(i.e. individuals are assigned surface-level attributes) (Harrison et al., 2002; Tsai et al., 2014).
However, by empirically eliciting, for example, perceptions, values, priorities, orientations, or
logics within and between these thought worlds, deep-level diversity dimensions (Harrison
et al., 1998, 2002; Tsai et al., 2014) can be addressed. Assumptions about these categories that
are made a priori, taking a somewhat simplified and collective-level view, can lead to a
homogeneous view of individuals within these functions or knowledge domains. Taking a
more inductive point of departure by – as Fiol (1995) suggests – identifying thought worlds
based on behaviours during situations of decision making can help to break away from such
preconceived, structural classifications.

3.3 Analytical framework
This section combines the arguments and principles described in the previous sections of this
chapter and presents the analytical framework that I developed to organise my research and
guide my data analysis (see Figure 3.3). I extend the Coleman (1990) model to introduce a
‘meso-level’ that bridges the macro- and micro-levels of analysis and makes it empirically
more accessible (Distel, 2016 chapter 2; Minbaeva et al., 2014; Storbacka et al., 2016). As
outlined in section 3.1.4, the Coleman model has “no commitment to specific
conceputalizations of actions or behaviors … and is silent about what should be assumed
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about knowledge, cognition, motivation preferences, etc. of individuals” (Felin et al., 2015, p.
592). This provides the opportunity and need to complement the model. I therefore employ
thought worlds as a second analytical device that complements the microfoundations
framework and helps establish heterogeneous knowledge in the empirical setting. Seen as
“unique sense-making contexts” (Dougherty, 1987, p. 75), where “participants interpret issues
with unique departmental perspectives” (Dougherty, 1992, p. 180), thought worlds are
collective-level constructs that influence the micro-level. As unique sense-making contexts,
thought worlds form the meso-level component and analytical link between the macro-,
organisational level and the micro-, individual level. It is suitable to use thought worlds as an
analytical tool and place them at the meso-level, which forms the condition of individual
action. According to Udehn (2002), Coleman’s framework argues that “psychic states are
explained in terms of social structure”. This social structure, then, is somewhat reflected in
the thought worlds.
Thought worlds (B in Figure 3.3), as discussed earlier, are an indicator of
heterogeneous knowledge while also giving insights into the norms, values, attitudes, and
perceptions of individuals. Hence, they form the analytical link between the macro-level
construct of heterogeneous knowledge in organisations (A) and the conditions of individual
action (C). Taking individuals’ heterogeneous values, attitudes, and beliefs into consideration
to explain macro-level phenomena also corresponds to the key tenets of the microfoundations
movement (Felin & Foss, 2006; Felin et al., 2015). Furthermore, by viewing coordinated
thought worlds (E) as a collective- and meso-level construct, I conceptualise an intermediate
state that links individual behaviour in knowledge processes at the micro-level (D) and
innovation at the organisational level (F). This is useful because innovation outcomes imply
the actual conversion of ideas, projects, or strategies into value-adding activities and outcomes,
which in itself is more problematic than creating ideas (Tortoriello & Krackhardt, 2010;
Utterback, 1971; Van De Ven, 1986). However, the focus of my research is the coordination of
knowledge as a prerequisite for innovation. Therefore, I will not address the link between ‘E’
and ‘F’.
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Figure 3.3: Analytical framework to examine knowledge coordination for innovation

Source: Adapted from Coleman (1986, 1990); Felin et al. (2015); Hedström & Swedberg (1998); Storbacka et al. (2016).
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Situational mechanisms
Organisations are having to increasingly rely on heterogeneous knowledge as products and
services become increasingly complex (Pavitt, 1998). However, such coordinating of diverse
knowledge poses an organisational challenge (Dougherty, 1992; Fiol, 1995; Kraaijenbrink,
2012; Tsai et al., 2014) because in large organisations, knowledge, tasks, and responsibilities
are generally dispersed and disseminated (G. S. Becker & Murphy, 1992; M. C. Becker, 2001;
Grandstrand et al., 1997; Kraaijenbrink, 2012; Pavitt, 1998). This results in a variety of thought
worlds within a single organisation, each carrying and being defined by different norms,
values, attitudes, and perceptions (e.g. Dougherty, 1987, 1992; Griffin & Hauser, 1996;
Homburg & Jensen, 2007) whilst still being governed by the institutional logic of the
organisation.
The characteristics of different thought worlds in the empirical context establish the
conditions of individual action. As outlined earlier, determining thought worlds has been
used as a conceptual device to explore other organisational phenomena in situations where
heterogeneous knowledge is involved (e.g. Dougherty, 1987, 1992; Homburg & Jensen, 2007;
Kyriazis et al., 2012). Therefore, in the context of my research, thought worlds form the mesolevel ‘state’ (B in Figure 3.3) that conditions individual-level knowledge but also perceptions
and values (C), which, in turn, influence individuals’ actions (D). The conditions of individual
actions (C) reflect the dispositions of actors, which form “the system of mental patterns of
perceptions, appreciation, and action, which has been acquired by an individual via past
socializations and is brought to bear on a particular situation of action” (Tsoukas, 1996, p. 17).
Action-formation mechanisms
Following the reasoning of the microfoundations movement, individuals’ norms, attitudes,
perceptions, and values form the conditions of individual action and behaviour (e.g. Felin et
al., 2012). By conceptualising knowledge heterogeneity through thought worlds, I will be able
to identify or at least derive the components that govern the thought worlds through
participant observations and interviews (Dougherty, 1992, 2004; Douglas, 1986; Fiol, 1995).
The “combination of individual beliefs, desires and action opportunities” (Hedström &
Ylikoski, 2010, p. 23) then leads to specific actions.
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Transformational mechanisms
The transformational mechanisms aggregate the individual actions into macro-level outcomes
(Hedström & Swedberg, 1998; Storbacka et al., 2016). Transformational mechanisms exist
during interactions of multiple individuals with each other. These actions and interactions are
then transformed to a collective outcome, what can be both intended or unintended
(Hedström & Ylikoski, 2010).
I will structure my data analysis according to the framework presented in Figure 3.3.
While I started this chapter by introducing the microfoundations movement as the
overarching analytical framework before introducing thought worlds as the analytical device
to identify knowledge heterogeneity within that framework, in Chapter 6 I will first describe
the thought worlds that resulted from the data analysis before focusing on the
microfoundations. This is because it is necessary to first establish knowledge heterogeneity
before addressing the microfoundations. Furthermore, the ‘conditions for individual action’
that form the antecedents of individual action at the micro-level are characterised by the
norms, values, and attitudes inherent in the thought worlds.
The conceptualisation of the analytical framework as described above enables me to
address my research questions systematically. Firstly, it sensitises me to the levels of analysis
by insisting on the clear separation of the individual- and collective levels. This is a key
component of the microfoundations movement (Felin et al., 2015) and enables me to
deconstruct the phenomenon under examination, i.e. knowledge coordination. Essentially, it
helps to “unpack collective concepts to understand how individual-level factors impact
organizations, how the interaction of individuals leads to emergent, collective and
organization-level outcomes and performance, and how relations between macro variables
are mediated by micro actions and interactions” (Felin et al., 2015, p. 574). Secondly, by
employing thought worlds at the meso-level, I am able to identify and categorise both
knowledge and broad orientations. It therefore forms the foundation to show heterogeneous
knowledge in the context of the empirical setting. Thought worlds therefore complement the
microfoundations movement in the context of my research as the establishment of
heterogeneous knowledge is needed. Rather than solely focusing on content knowledge but
instead taking thought world orientations as a starting point that forms the conditions of
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individual action, it is used as a device to empirically examine the heterogeneity rooted in, for
example, values or attitudes that govern individual behaviour. This is in line with the
microfoundations movement (e.g. Felin et al., 2015; Foss et al., 2010).

3.4

Chapter summary

In this chapter, I have introduced the overarching analytical framework I employed to answer
my research questions. In section 3.1, I argued that the microfoundations perspective forms a
useful structure to organise the individual components of my research question. It further
lends itself to address the levels of analysis and role of individuals and their interactions in
collective-level phenomena. I provided an overview and description of the microfoundations
movement and its intellectual heritage. The key principles, assumptions, and tenets were
explicitly outlined, and existing empirical research was evaluated. In section 3.2, I introduced
the thought world perspective, which is used to identify and establish knowledge
heterogeneity in the empirical setting as well as which characteristics form the conditions of
individual actions. I provided an overview and description of the perspective as well as its
key assumptions and tenets. In section 3.3, I combined these two perspectives to create the
analytical framework that guides my research.
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Research design
In the previous chapter, I established the analytical framework and underlying theoretical
assumptions that guide my research. This chapter presents the research design, which links
the theoretical paradigms to the research strategy, which in turn is linked to the data collection
methods (Denzin & Lincoln, 2011). A research design comprises the research site selection,
the types of data collected, the tools and procedures employed, and how the data analysis was
conducted (Edmondson & McManus, 2007).
I begin by restating my research objectives (section 4.1) and explaining my reasons for
employing a qualitative research strategy as my methodology (section 4.2). This is followed
by the introduction of the research setting and the research context of technology
roadmapping (TRM) (section 4.3). I then introduce the data collection methods, including the
sampling strategy and management of data (section 4.4) before outlining my approach to data
analysis (section 4.5). Next I reflect on the research process (section 4.6), establish
methodological rigour (section 4.7), and address ethical considerations (section 4.8) before
finally concluding with the chapter summary (section 4.9).

4.1 Research objectives
As outlined in previous chapters, the existing research concerned with the coordination of
knowledge in the context of innovation predominantly uses collective-level constructs as the
main explanatory factors. Prioritising micro-level antecedents, including individuals and their
interactions, in the examination of macro-level phenomena creates the opportunity to elicit
alternative explanations, an agenda that is currently under researched (Felin & Hesterly, 2007;
Foss, 2009). In particular, the importance of heterogeneous knowledge in innovation (e.g.
Brusoni et al., 2001; Chesbrough, 2003; Fiol, 1995; Pavitt, 1998; Tidd & Bessant, 2009) and our
current understanding of knowledge (management) processes call for a deeper and richer
examination at an individual-level of analysis (Foss, 2009; Foss et al., 2010; Grigoriou &
Rothaermel, 2014; Pemsel et al., 2016). My research aims to address this gap and to give insight
into (1) how heterogeneous knowledge is coordinated for innovation and (2) the role of
individuals and their interactions. Thus, this research can be classified as nascent and
exploratory (Edmondson & McManus, 2007).
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4.2 Methodology: Qualitative research strategy
This section introduces the methodology that I adopt in order to achieve my research
objectives. Silverman (2013) broadly defines methodology as “a general approach to studying
research topics” (p. 112), which is informed by the researcher’s ontological and
epistemological stances (Denzin & Lincoln, 1998b). The reasoning behind the development of
my analytical framework (Chapter 3) has ontological and epistemological consequences. For
example, my underlying assumption is that reality consists of structures that govern
knowledge and behaviours and are – to an extent – taken for granted. Yet, once these
governing structures are recognised, they can be altered. I also assert that individuals’ realities
can be in conflict. Furthermore, I view knowledge as values-driven while acknowledging that
it is created during interaction. These assumptions place me on the spectrum of critical theory
and constructivism (see Guba & Lincoln, 1998), which are both considered to fall under the
interpretative research paradigm. Essentially, I assume “that to understand this world of
meaning, one must interpret it” (Schwandt, 1998, p. 222).
These ontological and epistemological stances, together with my exploratory research
objectives (section 4.1) and analytical framework (Chapter 3), bear implications for the
methodology adopted (Creswell, 2014; Denzin & Lincoln, 1998b; Guba & Lincoln, 1998;
Myers, 2013). In order to best answer my research questions, a qualitative research
methodology is most suited to this research (Creswell, 2007; Edmondson & McManus, 2007).
The direct and first-hand engagement with organisations and familiarity with the
phenomenon of interest are important in organisational research (Daft, 1983). Denzin and
Lincoln (2011) offer a wide-ranging definition of qualitative research:
Qualitative research is a situated activity that locates the observer in the world.
Qualitative research consists of a set of interpretive, material practices that make
the world visible. These practices transform the world. They turn the world into a
series of representations, including fieldnotes, interviews, conversations,
photographs, recordings, and memo to the self. At this level, qualitative research
involves an interpretive, naturalistic approach to the world. This means that
qualitative researchers study things in their natural settings, attempting to make
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sense of or interpret phenomena in terms of the meanings people bring to them. (p.
3)
The assumptions and principles stated in the analytical framework (Chapter 3) further
support the adoption of a qualitative research strategy, in particular my emphasis on
heterogeneous views and interpretations (Creswell, 2007) that are anchored in thought
worlds. In addition, proponents of the microfoundations movement recognise and advocate
the benefits of, for example, interviews and observations in “making mechanisms much less
unobserved (as compared to standard large-N research)” (Foss, 2016, p. 119). Qualitative
researchers emphasise “the socially constructed nature of reality, the intimate relationship
between the researcher and what is studied, and the situational constraints that shape
inquiry” (Denzin & Lincoln, 1998a, p. 8). A qualitative approach is also useful to uncover
deeper processes and to understand how these may unfold (Bluhm, Harman, Lee, & Mitchell,
2011). Given that knowledge coordination is a processual phenomenon, my choice of
methodology is appropriate.

4.3 Research setting
My research questions and objectives carry implications for the research setting and the
methods that I employ to answer them (Creswell, 2014; Edmondson & McManus, 2007; Myers,
2013). Firstly, the research phenomenon needs to be demonstrated (Silverman, 2013). There
must be an organisational need or interest to gain novel insights that can inform innovation
endeavours by drawing on the expertise of individuals who hold diverse knowledge.
Secondly, I need to be able to collect appropriate data (Silverman, 2013). Consequently, in
order to be able to examine the role of individuals and their interactions, the research setting
needs to provide opportunities for individuals to interact, and these interactions need to be
observable for the researcher.
I identified the process of the ‘fast-start’ TRM3 (Phaal, Farrukh, & Probert, 2001) as a
suitable research context to study the research phenomenon. TRM has been shown to
demonstrate knowledge processes (Kerr, Phaal, & Probert, 2012b) and allowed me to collect
adequate data. Furthermore, the approach is exemplary for a context where individuals, who

A roadmapping approach developed at the Institute for Manufacturing (IfM) at the University of
Cambridge. Further details are provided in Appendix A.
3
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often have not met before, come together for a short period of time. This responds to the
changing nature of project and knowledge work in organisations (Pemsel et al., 2014;
Söderlund & Bredin, 2011). Therefore, I prioritised research sites that undertook the fast-start
T-Plan TRM as part of their innovation and strategy planning.
The following sections provide an overview of TRM and its suitability as a research
context (section 4.3.1), briefly introduce the research site as the empirical setting (section 4.3.2),
and finally revisit the analytical framework as a consequence of incorporating TRM (section
4.3.4).

4.3.1

Research context: Technology roadmapping (TRM)

Technology roadmapping is an appropriate context to examine and study knowledge
coordination for three reasons. Firstly, TRM is a well-established tool that is typically
employed to generate future pathways in the contexts of innovation, new product
development (NPD), technology planning, and strategic planning (Carvalho, Fleury, & Lopes,
2013; Gerdsri, Kongthon, & Vatananan, 2013; Phaal & Palmer, 2010). TRM aims to align
commercial and technological views and is designed to accommodate knowledge
contributions from a diverse set of stakeholders (Phaal et al., 2004). This, in turn, is a key
concern in innovation and NPD research (e.g. Dougherty, 1992; Sherman, Berkowitz, &
Souder, 2005; X. M. Song et al., 1996). Furthermore, TRM has been identified as a tool that can
enable and support the bridging of thought world diversity (Bengtsson & Lindkvist, 2017).
Secondly, the TRM process itself (rather than the outcome) comprises a series of
facilitated workshops which serve as a suitable platform to observe and identify thought
worlds. By deliberately bringing together people from different areas of the organisation into
a fairly neutral, facilitated environment, the TRM workshops can be viewed as what Fiol
(1995) calls a “structural integration device … to coordinate a high level of interdepartmental
differentiation” (Fiol, 1995, p. 72). Because TRM projects are typically limited to four
workshops, they provide a unique research context that differs from NPD projects or team
environments. Teams and working groups in those contexts are often well developed and
hence individuals have a degree of mutuality and shared understanding (Söderlund & Bredin,
2011). In addition, an integral part of the fast-start TRM is the use of analysis grids, which are
a simplified version of quality function deployment (QFD) and provide “a translation
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mechanism from the language of the customer to the language of the engineer by explicitly
linking the two kinds of information” (Griffin & Hauser, 1996, p. 211). Previous research has
further argued that thought worlds are displayed in decision situations (e.g. Fiol, 1995). As
described in Chapter 5, the facilitation practices employed in TRM workshops offer ample
decision situations, providing a suitable context to observe individuals’ behaviours and hence
draw conclusions regarding their thought worlds.
Thirdly, the constructed roadmap (i.e. the outcome) of TRM represents “an
idiosyncratic version of an organisation's strategic context as internalised and communicated
by the workshop group participants” that provides a “collective and synthetic view of a
subject” (Kerr et al., 2012b, p. 2). Consequently, I can argue that the constructed roadmap is
an indicator of knowledge coordination as it reflects the knowledge inputs of various
stakeholders.

4.3.2

The empirical setting: Alpha

An organisation that met the criteria outlined above was identified through contacts of the
TRM workshop facilitator. I have previously worked with the facilitator in the context of
TRM-related projects. A senior manager of the IT department of a large New Zealand
organisation (Alpha) contacted the facilitator regarding a potential TRM project. In 2014,
Alpha employed approximately 5000 full-time equivalent (FTE) staff and in 2015 undertook a
strategy refresh programme, which also affected the IT department. As a result, the IT
department was looking at refreshing their overall strategy and the strategies of their
subsegments (i.e. IT service areas).
Data were collected from two TRM projects, known as ‘Identity and Access
Management’ (IAM) and ‘End User Services’ (EUS). While both projects addressed IT-related
strategies, they had different participants and different project sponsors. I was involved in the
initial meetings and email exchanges between the TRM project owners, their colleagues, and
the workshop facilitator and contributed to workshop preparations by developing
presentation slides. However, I neither facilitated the workshops nor participated in any
topical discussions.
The Cambridge fast-start ‘T-Plan’ approach (Phaal, Farrukh, & Probert, 2013), a
particular version of TRM was followed with minor differences. T-Plan prescribes a sequence
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of four workshops and recommends workshop practices to generate optimal results (0). Table
4.1 provides an overview of both TRM projects.
Table 4.1: TRM project characteristics
TRM 1 (IAM)
Key concern / reason for
TRM
Duration of TRM project
Year of TRM
Number of workshop
participants
Number of workshops
held

TRM 2 (EUS)

Develop service area strategy and identify technologies to realise the strategy
7 weeks

5 weeks

2015

2016

9

17

6

5

The composition of each TRM project and participants’ backgrounds will be addressed
in Chapter 5.

TRM 1: IAM
The roadmapping process that was adopted to address the concerns of the IAM department
followed the T-Plan approach (0). Initially structured as four half-day workshops, IAM
required six workshops over a period of seven weeks in order to address everything. An
introduction session was held three weeks prior to the first TRM workshop in order to set the
scene, purpose, and scope for the actual TRM exercise.
TRM 2: EUS
The T-Plan approach was again followed, and we used five workshops instead of four over a
period of five weeks. Again, a 1-hour introduction session was held prior to the first TRM
workshop in order to provide an overview of the objectives and the TRM process. This
meeting was led by the TRM facilitator, but clarification was provided by the project sponsors.
The first TRM project took place from March to April 2015 and the second from February
to March 2016. The initial findings from the analysis of the first case influenced the focus of
my observations and interviews in the second case. Having introduced the research setting, I
now address the methods by which I collected the data in the context of the fast-start TRM
projects.
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4.4 Data collection methods
Qualitative research has a wide range of data collection methods available, of which many are
interconnected (Denzin & Lincoln, 2011). Data collection was largely explorative and
combined non-participant observations, semi-structured interviews, informal talks, and use
of archival data sources and publicly available information. Collection methods are specific
research techniques (Silverman, 2013), and I chose these purposefully as they each contribute
to exploring my research phenomenon in a particular way (Denzin & Lincoln, 2011),
enhancing the “spectrum of diverse perspectives for analysis and representation” (Saldana,
Leavy, & Beretvas, 2014, p. 76).
This section presents the methods I employed to collect the data required to answer
my research questions. I first explain the sampling strategy (section 4.4.1) before attending to
the different avenues through which I collected the data, namely observations (section 4.4.2),
workshop artefacts (section 4.4.3), interviews (section 4.4.4), and documents and archival data
(section 4.4.5). Finally, I outline my approach to data management (section 4.4.6).

4.4.1

Sampling strategy

As stated above, I purposefully searched for opportunities where the T-Plan fast-start
roadmapping approach could form my research context. Once the organisation was identified
and the TRM project was agreed with the project sponsor and roadmap owner in terms of
scope and timing, its participants became part of my research by default. For both TRM
projects, the project sponsors selected workshop participants based on who they considered
to be key stakeholders and valuable contributors. Once stakeholders were invited to
participate in the TRM project, the strategic importance of their input made it somewhat
obligatory for participants to attend or send a delegate who could contribute on their behalf.
I aimed to interview all workshop participants, hoping to maximise the diversity of
perspectives and be as close as possible to my research phenomenon of knowledge
coordination. Not all of the workshop participants consented to be interviewed, however.
Those who did give consent were interviewed while the TRM process was in progress or
shortly after project completion, largely following a convenience sampling strategy (Morse,
2007; Rapley, 2014). However, I took care to interview the project sponsors and roadmap
owners after the TRM project was completed in order to get their views of the full process.
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4.4.2

Observations

Observations are useful for getting insights and contextualising the interactions of
individuals. They allow the researcher to “directly observe the many nuances and
contingencies of human behavior as they become manifest in a ‘natural’ setting” (Marvasti,
2014, p. 355) and “use the culture of the setting (the socially acquired and shared knowledge
available to the participants or members of the setting) to account for the observed patterns
of human activity” (Van Maanen, 2002, p. 102). The observational data that I collected can be
classified as naturally occurring data because in the TRM workshops they occurred without
my intervention (Silverman, 2013, p. 132), and the workshops would have been conducted
regardless of my presence or my research project.
I assumed the role of a participant-as-observer (Gold, 1958) with a ‘peripheral
membership’ in the workshop environment; I purposefully limited my involvement in the
actual workshops (Marvasti, 2014). I hoped to be able to better observe thought world
characteristics instead of contributing with my own thought world. I explicitly introduced
myself and the research during the 1-hour introduction sessions, thereby providing
transparency to all participants about my role as a researcher and my research topic. For the
remaining workshops, I mainly sat quietly at the table between participants but did not
engage in workshop conversations or discussions. I did converse with participants pre- and
post-workshops on the level of small talk that was not specifically related to the TRM project
content. Thus, I was able to collect naturally occurring data (Silverman, 2013).
During the workshops I took detailed notes and, where possible, recorded questions,
statements, and discussions verbatim. I captured the notes in handwriting in a notebook and
at the beginning of each workshop drew a map of seating arrangements of participants. I tried
to capture the interactions and dynamics between the various participants and the facilitator
as much as possible, including body language, facial expressions, and verbal tones. While the
observations were largely of descriptive nature, I also jotted down my initial interpretations.
These proved to be useful anchors for revisiting the situation, and included the richness of
‘vibes’, emotions, and general feelings experienced in the workshops and, more importantly,
the discussions.
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The number of participants in each workshop varied, depending on people’s
availability. The workshops typically lasted for 4.5 hours, including lunch, which amounted
to a total to 51.5 hours of observations including the 1-hour introduction meetings.
Parts of the processed observations formed text work that was analysed using
ethnographic research analysis (Jarzabkowski, Bednarek, & Lê, 2014; Marvasti, 2014; Van
Maanen, 2011) and informed the descriptions that are introduced in Chapter 5. Furthermore,
given my emphasis on human behaviour, field observations also formed part of the coding
process (Marvasti, 2014; Van Maanen, 2011).

4.4.3

Workshop artefacts

During the workshops, material was produced that formed additional sources of data and
became part of the research process. These included pictures of whiteboard content,
spreadsheet content, and formal workshop notes produced by a dedicated note taker.
Whiteboards have become an integral part of workshops and were used extensively for
brainstorming exercises. The outputs were then condensed, aggregated, and labelled during
so-called grouping exercises (Appendix B). At the end of each TRM exercise, I took pictures
of the whiteboard content, which served as mental aids during reflections on the observation
notes during or while listening to the interview recordings.
Due to the dynamic and changing nature of the ‘whiteboard discussions’, it was
difficult to capture everything in detail and instead of content. I therefore focused largely on
when disputes or agreement arose and jotted down the key contributors. However, at times I
was able to replicate – albeit partially – the whiteboard contents, enabling me to capture words
that were initially written on the board but later erased, and also the names of the contributors.
This was especially useful for the coding of the thought worlds. As part of each TRM process,
a separate note taker was appointed prior to commencing the first TRM workshop who
captured and distributed the results of the groping exercise and workshop discussions.

4.4.4

Interviews

Interviews are widely used in qualitative research in order to generate knowledge about the
phenomenon as experienced by the participants (Brinkmann & Kvale, 2015; Gioia, Corley, &
Hamilton, 2013). Given the nature of my research, it was important to capture the viewpoints
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and perceptions of the individuals representing the different functions (X. M. Song et al.,
1997).
The practice of interviewing was shaped by my epistemological stance and my
research phenomenon (Brinkmann & Kvale, 2015). Interviews are a co-production of
knowledge between researcher and research participants (Lincoln & Guba, 1985), where the
subject is “locally produced in and through the social practice of interviewing” (Brinkmann
& Kvale, 2015, p. 172). I view individuals as “knowledgeable agents” who “know what they
are trying to do and can explain their thoughts, intentions and actions” (Gioia et al., 2013, p.
17) and can therefore express their experiences. I chose interviews as a research instrument to
derive participants’ interpretations – as opposed to facts or laws (Warren, 2002). Furthermore,
interviews are a suitable technique to gain insights into participants’ lived experience
(Brinkmann & Kvale, 2015). In my research, the interviews were centred on the TRM
workshops including the topics that were discussed and the interviewees’ experience with
other workshop participants, their contributions, and the facilitation. While ‘lived experience’
is predominantly understood as an ethnographic term (see Warren, 2002), through the
interviews I accessed and triangulated some of my workshop observations and, at times, was
able to do so together with the participants. Ultimately the interviews provided an
opportunity to clarify or further elaborate on the observations I made about interviewees’
behaviours and perceptions.
In both TRM projects, interviewing was undertaken over the period of approximately
two months and began after the third workshop in order to allow participants to experience
the TRM process and immerse themselves into the respective topic areas. About 50% of
participants were interviewed while the respective TRM projects were still under way and
50% after the roadmap was completed. Interview times were driven by my own and my
participants’ availability. Care was given, however, to interview project sponsors and
roadmap owners after the process was finished in order to get their views on the whole
process as well as the outcomes. In total, 25 interviews were conducted, generating 20 hours
of interview material.
The interview schedule was semi-structured (see Appendix C) but was not always
strictly adhered to. This is acceptable as the flexibility of the interviewer is important (Warren,
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2002). The interviews consisted largely of the three types of qualitative interview questions,
namely (1) main questions to open the interview, (2) probes to clarify or further exemplify
answers, and (3) follow-up questions to get an understanding of implications (Warren, 2002).
I started each interview by asking participants about their educational and professional
background and their duration of employment with Alpha; their notion of either identity and
access management or end user services (depending on which TRM project they were part
of), and how important they perceived it to be for Alpha; their experience during the TRM
workshops; and whether they found anything surprising, unusual, or noteworthy. Towards
the end of the interview, each participant was given the opportunity to give any feedback,
thoughts, or comments about the TRM process, their experience, or just anything they wanted
to mention.
The interviews were audio recorded where consent was given and then transcribed
verbatim by a professional transcriber. The “translation from one narrative mode—oral
discourse—into another narrative mode—written discourse” (Kvale, 2007, p. 93) bears the risk
that essential nuances can get lost or are misread. For example, the prosodic characteristics
(i.e. the way words are spoken including their loudness, pitch, and duration) are lost in the
transcript (Kowal & O’Connell, 2014). Kvale (2007) asserts that “transcripts are impoverished
decontextualized renderings of interview conversations” (p. 93). This risk was mitigated by
replaying the original recording when re-reading the interviews (Kowal & O’Connell, 2014)
and making notes in the transcripts accordingly.

4.4.5

Documents and archival data

In addition to the primary data sources stated above, I also consulted secondary data sources
(Miles & Huberman, 1994). These comprised both the firm’s internal documents and publicly
available resources. The internal documents included information on Wiki pages and the
enterprise social network, strategic documents for the IT department, and email
correspondence in relation to the TRM projects. The publicly available resources included
annual reports and news articles that referred to the case organisation or the IT department.
Table 4.2 summarises the data sources, the types of data collected, and their
predominant uses in the analysis.
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Table 4.2: Overview of data sources and use
Data source

Observations (~93 pages,
single-spaced; ~51.5
hours)

Workshop artefacts

Interviews (~25.5 hours of
recording)

Type of data

Use in the analysis

Non-participant observations from
TRM workshops and meetings

Observe individuals’ behaviours and
contributions to knowledge processes
Triangulate with concepts emerging
from interviews and focused on
interaction of individuals
Reconstruct situations that
participants referred to during the
interviews

Pictures as documentation of
information captured on the
whiteboard

Complement my own observation
notes

Spreadsheets with ratings /
prioritisation that were generated
during the workshops

Complement my own observation
notes and having information on the
outcomes of the workshops (while my
observations aimed at capturing the
interaction of individuals)

Formal workshop notes that were
taken by appointed note takers and
subsequently sent out to workshop
participants

Complement my own observation
notes

Semi-structured interviews with TRM
workshop participants and facilitator

Publicly available information such as
enterprise registry

Documents and archival
data

Email communication between the
facilitator, roadmap sponsor,
roadmap owner, and other
participants
Intranet and Wiki that include
organisational charts, strategic plans,
and information on organisational
restructure

Get participants’ views on their
service areas, the TRM workshops,
knowledge differences
Capture what participants perceive as
important (values, attitudes, and
beliefs)
Triangulate with workshop
observations
Obtain initial information (e.g. job
titles and departments) about
participants
Gain more in-depth understanding
about each service area’s context
and concern; scope of service area;
planning of workshops
Develop a thorough understanding of
the organisation in general and the IT
department in particular

Enterprise social network

Complement profiling of participants
who actively participate in / contribute
to the network discussions

News article and internal
communication including magazines
(e.g. CIO), CEO update (regular,
enterprise-wide email)

Obtain additional, formally presented
information about the organisation

Source: Adapted from Stigliani & Ravasi (2012, p. 1237).
The different types of complementary data sources allowed for triangulation to verify
the identified processes of how knowledge was coordinated.
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4.4.6

Data management and preparation

The amount of raw data accumulated during collection and initial analysis can be
overwhelming (Gioia et al., 2013; Huberman & Miles, 1983), increasing the need for robust
data management (Huberman & Miles, 1994; Miles & Huberman, 1994). The effectiveness of
working with information is significantly enhanced through systematic storage and easy
retrieval (Huberman & Miles, 1994). I employed the qualitative data analysis software NVivo
to store and code my data (Bazeley, 2007; Crowley, Harré, & Tagg, 2002; Miles, Huberman, &
Saldana, 2014).
In order to be suitable for analysis, the handwritten field observations were processed
into write-ups (Miles et al., 2014) and typed into word-processor documents. The
professionally transcribed interview recordings were read, sense-checked, and corrected
where needed. All textual data, including transcribed interviews, email correspondence,
workshop observations, write-ups, and organisational documents, were uploaded to NVivo
as part of data preparation (Creswell, 2014; Miles et al., 2014). While tools like NVivo do not
replace the analytical labour that any qualitative researcher has to perform (Gibbs, 2014;
Kvale, 2007), employing a data management tool is more time-efficient compared to hand
coding and conventional methods (Creswell, 2014; Miles et al., 2014). NVivo proved especially
useful for memoing as memos could easily be retrieved and linked to codes and text passages
(Gibbs, 2014; Kvale, 2007).

4.5 Data analysis
Data analysis in interpretive research begins as soon as data is available (Denzin, 2002; Gioia
et al., 2013; Thornberg & Charmaz, 2014), forming an iterative, interactive, and cyclical process
between data collecting and the three interrelated activities of data analysis (Miles et al., 2014):
(1) data condensation, (2) data display, and (3) drawing and verifying conclusions (Miles et
al., 2014). Figure 4.1 shows the components of my data analysis.
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Figure 4.1: Components of data analysis: Interactive model

Source: Miles & Huberman (1984, 1994); Miles et al. (2014).

I begin this section by addressing the level of analysis (section 4.5.1) before explaining
how I undertook the three analysis activities (sections 4.5.2–4.5.4). This is followed by a
detailed account of the two analytical steps that addressed the key components of my research
(section 4.5.5). I close this section by introducing the role of thick description (section 4.5.6).

4.5.1

Level of analysis

The level of analysis carries strong implications for data collection methods and subsequent
analysis. It is therefore important to clarify this aspect in the early stages of a research project
and in particular prior to entering the empirical field (Dansereau et al., 1999). As outlined in
previous chapters, the aim of my research is to understand how heterogeneous knowledge is
coordinated. Following the notion that knowledge processes such as integration or
coordination depend on individuals and their ability to participate in such processes (Felin &
Hesterly, 2007; Söderlund & Bredin, 2011), individuals and their interactions therefore formed
the main level of analysis. Yet, given the focus on aggregation of such interactions, the
resulting collective-level outcomes are also considered. This is in line with the principles of
the microfoundation movement (Felin et al., 2015).

4.5.2

Data condensation

Data condensation – what Miles and Huberman labelled ‘data reduction’ or ‘data
transformation’ in their earlier work (Huberman & Miles, 1983; Miles & Huberman, 1984,
1994) – is an integral part of data analysis (Miles et al., 2014). The purpose is to get the data
into a shape that allows the researcher to draw the final conclusions. It is defined as “the
process of selecting, focusing, simplifying, abstracting and/or transforming the data that
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appear in the full corpus (body) of written-up field notes, interview transcripts, documents,
and other empirical materials” (Miles et al., 2014, p. 12).
The process of coding is a categorisation strategy (Maxwell & Chmiel, 2014) and is
used for data condensation. Essentially, data coding is organising the data into chunks or
categories and labelling them. These categories then form the starting point for further
analysis, such as clustering and developing data displays (Creswell, 2014; Miles & Huberman,
1994; Miles et al., 2014). After preparing the data for analysis and uploading them to NVivo, I
carefully read the transcripts, field notes and write-ups and began assigning labels to
categories.
While the core data analysis was guided by the analytical framework developed in
Chapter 3, I undertook early-stage coding as soon I collected data. This early-stage coding
included simple bundling of information about, for example, the facilitator, the TRM process,
the workshop participants, or knowledge coordination events. This step was undertaken to
make initial sense of the raw data and make information easily accessible and retrievable
(Huberman & Miles, 1994; Miles et al., 2014). Over the course of my analysis, I continuously
revisited and refined these early-stage codes and they provided a valuable source for the more
structured analysis, as described in section 4.5.5.

4.5.3

Data display

While NVivo was the main tool used for coding, I also used PowerPoint, Excel, and Word
documents for refining, structuring, and engaging with my data and early findings. This
enabled me to further reduce the raw data and put them into context with each other to
identify themes and patterns, which was crucial for my data analysis (Huberman & Miles,
1983; Miles & Huberman, 1984). Forming both categorisation and connecting strategies of data
analysis (Maxwell & Chmiel, 2014), such data displays allowed me to look at the data,
emerging categories, and connections from a distance and draw conclusions for further steps
(Miles et al., 2014).
PowerPoint, for example, proved very useful for ‘spreading out’ initial concepts and
quotes. I could look at them from a distance while at the same time being able to quickly
combine, arrange, pull apart, and recombine them. I also produced visualisations to represent
the emerging categories and their connections (Miles et al., 2014). I typically started out on a
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piece of paper and then created slides in PowerPoint so I could save it and further refine it
later. Context charts (Miles et al., 2014) were developed to visualise where the TRM projects
were located within the organisational structure (see Chapter 5, Figure 5.1), which enabled
me to understand the interrelationships between workshop participants in depth.
Microsoft Excel was especially useful for profiling the individual participants and their
backgrounds and roles. Matrices of thought worlds were produced by means of conceptually
clustered matrices (Miles et al., 2014). Using Microsoft Word, the observations were converted
into write-ups and formed text work that was analysed using ethnographic research analysis
(Jarzabkowski et al., 2014; Van Maanen, 2011).

4.5.4

Conclusion drawing / verification

Once I had generated enough codes and data displays, I started to draw conclusions about
what they might mean. I compared and contrasted different codes, clustered them into
categories, and tried to identify patterns and explanations (Miles et al., 2014). Some of these
early explanations were used for further analysis; many were discarded. However, the further
the analysis progressed, more explicit explanations emerged. I cycled back and forth between
data, emerging patterns, and theory to refine these explanations (Eisenhardt, 1989; Gioia et
al., 2013). In order to verify and substantiate my own conclusions, I frequently revisited the
raw data (recordings, handwritten field notes, and workshop pictures) during the process of
writing and analysis (Miles et al., 2014).

4.5.5

Two steps of data analysis

The structured data analysis was guided by my analytical framework and divided into two main
steps. In the first step, I identified the thought worlds inductively to establish knowledge
heterogeneity. Furthermore, the thought world characteristics (e.g. content knowledge, values,
attitudes, and beliefs) (B in Figure 4.2) informed the ‘conditions of individual action’ at the microlevel of the analytical framework (C) (Felin et al., 2015).
In the second step, I examined the process of knowledge coordination by identifying the
situational, action-formation, and transformational mechanisms (Hedström & Swedberg, 1998;
Hedström & Ylikoski, 2010). Figure 4.2 illustrates both analytical steps and how they correspond
to the analytical framework.
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Figure 4.2: The two steps of data analysis to respond to the analytical framework

Adapted from Coleman (1986, 1990); Felin et al. (2015); Hedström & Swedberg (1998); Storbacka
et al. (2016).
Following Hedström and Ylikoski’s (2010) recommendation, I began my structured
analysis by separating my research questions into related queries that asked more specifically
about factors that enabled the phenomenon of knowledge coordination. By doing this, I was
able to identify the key components and reassemble them in different ways to test my
approach and my arguments. Hedström and Ylikoski (2010) provide a good starting point by
suggesting three questions to consider when examining mechanisms:
1. What are the participating entities, and what are their relevant properties?
2. How are the interactions of these entities organised, both spatially and temporally? and
3. What factors could prevent or modify the outcome (i.e. knowledge coordination)? (p. 52)
In a similar vein, Felin et al. (2012) suggest clustering microfoundations into three
categories, namely individuals, processes and interactions, and structure. Approaching the
analysis with these questions and categories in mind enabled me to operationalise the microlevel analysis while accounting for meso-level factors and outcomes. The requirements to be
considered as micro- or meso-level factors were based on the separation between individual
entities and their actions versus collective processes and outcomes.
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Step 1 – Identify thought worlds
Inductive analysis is done by first gathering information and then grouping the information
into categories or themes before developing them into “broad patterns, theories, or
generalizations that are then compared with personal experiences or with existing literature
on the topic” (Creswell, 2014, p. 65). Given that thought world differences can – in addition to
content knowledge – result from differences in interpretations and perceptions (Dougherty,
1992; Fiol, 1995), I employed ‘values coding’ as the main first-cycle coding method. This
approach was used to summarise data segments and assign initial codes (Miles et al., 2014, p.
73). Values coding applies three types of codes that are closely related, namely values,
attitudes, and beliefs, which taken together represent a participant’s perspective or worldview
(Miles et al., 2014). Table 4.3 provides an overview of the definitions of each type of code.
Table 4.3: Three types of value codes
Type of
‘value’ code

Definition

Value

“the importance we attribute to
ourselves, another person,
thing, or idea”

Attitude

“the way we think and feel about
oneself, another person, thing,
or idea”

Belief

“is part of a system that includes
values and attitudes, plus
personal knowledge,
experiences, opinions,
prejudices, morals, and other
interpretive perceptions of the
social world”

Example from data analysis
“I mean specifically our group, we absolutely rely on the
identity information and when it goes wrong, it will make
life difficult for us. But we are probably not interested in it
beyond that. It’s just like, it’s got to work, in order to
fundamentally rely on it, it has to work” (Grace)
“Once upon a time BYOD was innovative, but it’s not, it’s
just common now. Cloud services used to be innovative,
but they’re not, they’re common now. So maybe less so
than I actually think. Maybe we are actually still staying
in the likely rather than in the future possible” (Isabella)
“So we’re embarking upon a programme of work to
establish an Alpha API. And there’s a growing thing in
the world called the API economy where a lot of
organisations are exposing what they might only
otherwise expose through websites, or brochures, or
forms as addressable end points available on the
internet” (Anthony)

Source: Miles et al. (2014, p. 75).
The interview data and observation notes were read and carefully coded according to
these three types under the parent nodes ‘Value’, ‘Attitude’, and ‘Belief’. Any in vivo codes
were saved as ‘child nodes’ (Appendix D). In vivo coding is useful as it uses participants’ own
language to label the codes, helping me to identify patterns and regularities within different
‘micro-cultures’ (Miles et al., 2014), that is, thought worlds. However, in line with inductive
research, I kept an open mind for additional code labels.
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Values coding provided a useful starting point that was complemented with a second
cycle of coding. Here, the codes were further grouped and the number of emergent categories
and themes was condensed (Miles et al., 2014). Using pattern codes, I analysed the first cycle
of coding results to look for categories or themes, explanations, relationships among
individuals, and theoretical constructs (Miles et al., 2014). This step is illustrated in Chapter 6.
The findings, that is, the resulting thought worlds and their characteristics, were captured in
a matrix, which also informed step 2 of the analysis. Hence, they formed the conditions of
individual action, which is the starting point of action-formation mechanisms in the analytical
framework (Figure 4.2).
Step 2 – Knowledge coordination
Once the thought worlds were identified, I analysed the data to examine the knowledge
coordination process and answer my two research questions. I linked the analysis back to the
structure of my analytical framework and the guiding principles of the microfoundations
movement by examining the situational mechanisms, action-formation mechanisms, and the
transformational mechanisms (Hedström & Swedberg, 1998; Hedström & Ylikoski, 2010).
I started by structuring data into mechanism entities, which included actors, their
properties, their actions, and relations (Hedström & Ylikoski, 2010, p. 64). Actors are entities
that, intentionally or unintentionally, contribute to creating the collective-level phenomenon
(Hedström & Swedberg, 1998; Hedström & Ylikoski, 2010). While actors are largely associated
with individuals, my analysis showed that objects also played an important part in the process
(Chapter 6). Using NVivo, I created nodes for each actor that I identified as contributing to the
knowledge coordination process. It is important to note that only entities that influence or
shape the explanandum are worthwhile to consider (Hedström & Ylikoski, 2010). Hence, as the
analysis progressed, some actors could be identified as irrelevant to knowledge coordination
or could be merged with other actor categories.
Next, I revisited my early-stage coding and assigned properties and actions to each
actor. The content of these codes was used to identify the characteristics, properties, and
actions of the actors. Coding extract examples are provided in Appendix D. I undertook the
coding for properties, actions, and processes while keeping in mind the three types of
mechanisms (situational, action-formation, and transformational) that were introduced in
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Chapter 3. As the analysis progressed, the interrelationships emerged and increasingly
solidified with each iteration of the data analysis. In the following subsections I describe each
step in detail.
The interviews and observations were then analysed by following the steps outlined
in the ‘Gioia methodology’ (Gioia et al., 2013), which has been used in various inductive
studies (e.g. Corley & Gioia, 2004; Gioia & Thomas, 1996; Gioia, Thomas, Clark, & Chittipeddi,
1994; Nag & Gioia, 2012). The approach borrows from grounded theory (Corbin & Strauss,
2014; Glaser & Strauss, 1967) while integrating first-order and second-order concepts of
analysis (Van Maanen, 1979). First-order concepts capture, analyse, and process information
in terminology used by participants—the so-called ‘facts’—whereas the second-order
concepts are based on the researcher’s ‘theories’ in order to explain those facts (Van Maanen,
1979). The coding strategies include open coding, axial coding and, to an extent, theoretical
coding. These are established coding techniques in grounded theory (Myers, 2013; Thornberg
& Charmaz, 2014; Urquhart, 2013; Walker & Myrick, 2007). Table 4.4 illustrates the steps:
Table 4.4: Four steps of data analysis in the Gioia methodology
Four steps of analysis
First-order analysis

Second-order analysis

Data structure
Data-grounded model

Description
Open coding
In vivo codes
Many categories
Axial coding
Similarities and differences between open codes
Labels and descriptors of emergent concepts
Aggregation of second-order concepts
Static representation of progress from raw data to terms to themes
Relationships among second-order themes are not captured
Displays relationships among the emergent concepts
Describes or explains the phenomenon

Adapted from Gioia et al. (2013).
First-order analysis
I undertook a form of structured open coding approach that was derived from the definitions
of the mechanisms (see Table 4.5). The initial coding categories were flexible rather than static
and provided initial guidance to help me make sense of the data and build the foundation for
identifying the mechanisms. The amount of first-order concepts was overwhelming (Gioia et
al., 2013), not very substantiated, and initially rather unstructured.
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Table 4.5: Initial categories for open coding
Situational
mechanisms
Action-formation
mechanisms
Transformational
mechanisms

Definition
“the individual actor is exposed to a specific social situation, and this situation will
affect him or her in a particular way”
“shows how a specific combination of individual beliefs, desires and action
opportunities generate a specific action”
“a number of individuals interact with one another, and the specific mechanism
(which differs depending on the nature of the interaction) shows how these individual
actions are transformed into some kind of collective outcome, be it intended or
unintended”

Source: Hedström & Swedberg (1998, p. 23).
The first-order concepts were coded in vivo and aim at representing and reflecting the
view of the participants in their own language (Gioia et al., 2013; Van Maanen, 1979). This
ensures that the results are represented as close to the participant as possible, what is in line
with interpretive research (Denzin, 2002; Denzin & Lincoln, 2011). Although the mechanisms
were

predominantly

identified

through

workshop

observations,

interview

data

complemented the observations.
Second-order analysis
During the coding of the textual data for first-order codes, I also produced memos and
reflections to capture my initial thinking about emerging concepts, their relationships to each
other, or potential theoretical concepts that might explain the concepts (Walker & Myrick,
2007). This process forms a crucial part of data analysis in interpretive research (Denzin, 2002;
Maxwell & Chmiel, 2014). Furthermore, early memos shaped some of the interviews that were
held at later stages.
Once I had a sufficient amount of first-order codes, I started looking for similarities
and differences more systematically, a process known as ‘axial coding’ (Corbin & Strauss,
2014; Myers, 2013; Walker & Myrick, 2007). As with second-cycle coding (Miles et al., 2014),
this enabled me to reduce the number of categories by continuing to group the first-order
concepts (Gioia et al., 2013). Axial coding also aims to put the coded, segmented data back in
new constellations to gain an understanding of categories and their relationships (Corbin &
Strauss, 2014; Walker & Myrick, 2007). Instead of using in vivo codes, I now applied more
abstract labels for the codes. Where possible, the second-order codes were aggregated to form
dimensions that would later inform the data-grounded model (Gioia et al., 2013).

89

Data structure
Once I had enough first-order and second-order codes I built the data structure that visualised
the first-order themes, second-order themes, and aggregate dimensions. As outlined in section
4.5.3, data display is a crucial activity of data analysis (Huberman & Miles, 1994), and the data
structure following Gioia et al.’s (Corley & Gioia, 2004; Gioia et al., 2013) example provided a
useful template to structure my data and prepare it for the next step.
Model grounded in data
In this step, the interrelationships between those concepts that explain the phenomenon were
assessed. The task here is to establish how the different concepts and categories that were
identified in the previous steps inform each other (Gioia et al., 2013). I also consulted existing
literature to refine the explanations. While the model was grounded in empirical data, the
Coleman model (Coleman, 1990; Felin et al., 2015; Hedström & Swedberg, 1998) provided the
guiding structure. Table 4.6 summarises the two coding strategies that I employed.
Table 4.6: Coding methods for analysis steps
Step 1 – Identify thought worlds (B)
Purpose

Coding methods
/ steps

4.5.6

To establish knowledge heterogeneity;
To derive conditions of individual action (C)
First-cycle coding structured by values
coding (Miles et al., 2014);
Second-cycle coding using pattern coding
(Miles et al., 2014);
Open coding (Myers, 2013)

Step 2 – Action-formation and
transformational mechanisms (C– E)
To identify mechanisms that aid
knowledge coordination
Open coding but structured;
Second-order coding / axial coding;
Build data structure (Gioia et al., 2013)

Thick description of research setting

The interpretive nature of my study posed the need to persuade the reader of a coherent
interpretation of data (Denzin, 2002). Thick description of my research setting formed an
essential part of the analysis process as I continuously revisited and further immersed myself
in the data while producing write-ups and vignettes that formed the basis for the empirical
description and the data analysis. Thickly described material and contexts also make the
findings more realistic and plausible for the reader (Creswell, 2014; Denzin, 2002) as they aim
to capture the micro interactions that take place in the research setting (Cunliffe, 2010).
Chapter 5 provides an empirical description of my research setting and the TRM
process to enable the reader to contextualise the findings presented in Chapter 6. A detailed
and in-depth account of my research context and each TRM project is provided in Appendix
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E. This also adds to the methodological rigour of my research by enhancing the possibility of
transferability (see section 4.7) and thus the possibility of reconstructing the findings.

4.6 Reflections on the research process
During the process of data collection and analysis, I reflected extensively on my own
perceptions. At one point, in the early stages of collecting and analysing the data of the second
TRM project, I became very conscious of the fact that “I am the researcher.” While this might
sound obvious, this moment was a conscious realisation that it was me who had to step away
from all my learning and the professional experience I had gained in other organisations in
order to properly listen to my research participants. I am not suggesting that I was pursuing
objectivity; I am stating that I was conducting a purposeful and conscious critique of myself
while analysing the information, thoughts, and knowledge that was revealed to me. At
various points I caught myself ‘judging’ some opinions, partly due to my field of study, my
interest in TRM, and my professional work experience in firms. I was very careful about not
influencing the progression of the interviews, but when analysing the data I noticed I favoured
some viewpoints over others, perhaps because they seemed more aligned with my own. In
order to minimise the risk of my own thought world dominating my interpretation / analysis
of the raw data and beyond, I decided to write down my underlying assumptions and admit
to myself my own biases. This helped me to consciously reflect on my analysis and acted as a
sense-check as to whether I interpreted statements with a bias of any form, be it favourable or
dismissive.

4.7 Methodological rigour
Any research project is judged by its methodological rigour. The rigour of interpretive
inquiries tends to assessed based on what Lincoln and Guba (1985) call ‘trustworthiness’, i.e.
a set of criteria that can be used for judging and assessing rigour of an interpretive study. At
the very basic level, a researcher needs to be able to persuade herself and her audience of the
findings she presents. In interpretive research, this can be achieved by showing a study’s (1)
credibility, (2) transferability, (3) dependability, and (4) confirmability (Guba & Lincoln, 1989;
Lincoln & Guba, 1985).
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Credibility
In qualitative research, there is no objective truth for any proposition, only its credibility
(Guba & Lincoln, 1989). The credibility depends on how well the interpretation of the
researcher matches the realities of the participants. By presenting raw data in form of quotes
in the presentation of my findings, the audience is better able to draw their own conclusions.
Credibility is further supported by providing an empirical description of the research setting
(Chapter 5) and a thick description of each TRM project (Appendix E).
Transferability
The second criterion, transferability, implies that the findings can potentially be transferred
to similar contexts (Guba & Lincoln, 1989). In order to meet this criterion, a detailed account
of the original study and its context is required (thick description) (Denzin, 2002). Appendix
E provides such a thick description of my research context to meet this criterion. Furthermore,
the fast-start T-Plan TRM approach follows a particular workshop sequence and structure,
again providing a similar context.
Dependability
Given the iterative nature of the data analysis process, the stability of data and interpretations,
that is, the dependability of the study, had to be ensured. In addition to detailing my
methodology here, adjustments and thought processes were documented (Guba & Lincoln,
1989) and the reasoning behind category or concept adjustment, confirmation, or dismissal
was written down for my own use.
Confirmability
Credibility and trustworthiness is also enhanced through triangulation, that is, “the use of at
least three different viewpoints” (Saldana et al., 2014, p. 76). These different viewpoints were
achieved through the employment of multiple data-gathering methods, namely workshop
observations, interviews, and documents and archival data (see section 4.4). This procedure
enhances triangulation (Creswell, 2014).

4.8 Ethical considerations
One ethical issue that pertains to this particular research concerns the handling of the data.
When information is recorded, transcribed, and stored there is a risk that others might
intentionally or accidentally access the information. Therefore, all possible means were
employed to ensure the secure storage of this data/information. These included not
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communicating any passwords and storing digital data on hard drive space provided to PhD
students by the University of Auckland. Additional backups were stored on my personal
password-protected laptop and BitLocker-protected USB stick. Approval from the University
of Auckland Human Participants Ethics Committee to undertake this research was obtained
prior to undertaking this research.

4.9 Chapter summary
This chapter has presented the research design that I employed to answer my research
questions. I began the chapter by restating my research objectives and research questions
(section 4.1). These research objectives led me to choose a qualitative research strategy as my
methodology (section 4.2). I then introduced my research setting (section 4.3), including an
overview of TRM as my research context and an introduction of the research site where I
conducted my research. This was followed by describing the data collection methods (section
4.4) and approach to data analysis (section 4.5). I then provided a brief reflection on the
research process (section 4.6) and addressed methodological rigour (section 4.7) and ethical
considerations (section 4.8).
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Empirical description
This chapter presents the description of the empirical setting and sets the context for the
research findings (Chapter 6). I begin by introducing the case organisation, Alpha, and the IT
department which initiated the TRM projects around which I conducted my data collection
(section 5.1). In order to better convey the core of the TRM approach, I then provide a highlevel description of technology roadmapping (TRM) including the structure and sequence of
the individual workshops (section 5.2). This structure was largely applied to the TRM projects
at Alpha. This is followed by accounts of the two TRM projects studied (sections 5.3 and 5.4).
In order to better contextualise the research findings (Chapter 6), I provide a description of
the TRM workshop activities, combining data from both TRM projects. The chapter concludes
with a summary (section 5.6).

5.1 Overview of the empirical context
Data were collected in the context of two fast-start TRM projects that were initiated by the IT
department of a large New Zealand organisation. The TRM projects formed the research
setting, that is, the field where I observed individuals’ behaviour (Marvasti, 2014). In 2014,
Alpha 4 employed approximately 5000 full-time equivalent (FTE) staff. In New Zealand –
where small to medium-sized enterprises (SMEs) dominate the economy – this is considered
a large organisation.
Alpha offers a range of business services that requires expertise in multiple disciplines.
Business units are structured around core competencies and hence expertise is dispersed, with
each business unit operating fairly autonomously. In addition to the specialised business units,
centralised business support and administrative services include human resources (HR),
information technology (IT) services, and financial services.
In 2015, the organisation underwent a restructure, aiming to increase efficiency and
reduce costs. This resulted in a greater centralisation of support functions, including IT and
other administrative services. Prior to the restructure, these functions were located directly

4

To protect the case organisation’s identity, a pseudonym is used.
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within each business unit with decentralised reporting lines. The following subsection
provides an overview of the IT department and the new structure.

5.1.1

Alpha’s IT department

Alpha’s IT department is broadly divided into three groups: (1) the IT Policy group, which is
largely concerned with policy, governance, and IT strategy; (2) the IT Services group, which
is the operational arm and responsible for project implementation and delivery; and (3) the
Local IT groups, which provide on-site support to the revenue-generating business units. Each
group has unique needs and requirements, for example, in terms of software and computing
power.
The first two groups report to a centralised administrative IT function (Central IT) and
are physically located in a building that staff refer to as ‘the Centre’. The Local IT groups, on
the other hand, are spread throughout the organisation and located alongside the business
units that they support. Historically, Local IT groups reported directly to the business units
they supported but the restructure resulted in an indirect reporting line to Central IT. Figure
5.1 depicts the structure and reporting lines.
Figure 5.1: Organisational structure – snapshot

Due to their close proximity to the business units, Local IT groups are often directly
approached with IT problems by staff of the respective business units and directly interact
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with end users. Central IT, including IT Services and IT Policy, is typically more detached
from the end user. IT Services, for example, is predominantly concerned with developing,
implementing, or maintaining technology solutions that support the overall IT Strategy rather
than providing ad hoc solutions to users and interacting with them on a daily basis.
The two TRM projects were undertaken at the third reporting layer of Alpha (Figure 5.1)
in two service areas. The first project was concerned with the strategic development of Identity
and Access Management (IAM) at Alpha. The second project set out to identify technology
solutions for the End User Services (EUS). Descriptions of each case are provided in sections
5.3 and 5.4, respectively. Workshop participants came from a variety of departments and
business units to contribute information and expertise that was seen as relevant for each TRM
project. Following the introduction of the research organisation, section 5.2 provides an
overview of the fast-start TRM method.

5.2 Fast-start TRM
In both projects (IAM and EUS), a version of the fast-start TRM (T-Plan) method was used. I
briefly introduced the approach in Chapter 4 where I argued that the focus on optimising
knowledge structuring and communication (Kerr et al., 2012b; Phaal & Palmer, 2010) makes
the T-Plan TRM approach a suitable research context to explore the coordination of
heterogeneous knowledge. This section provides a more detailed account to guide the reader
through the TRM process at a high level and sets the scene for the empirical description of the
TRM workshop activities at Alpha (section 5.5).

5.2.1

TRM workshop sequence and purpose

The fast-start TRM approach consists of four workshops and each workshop employs a
different ‘lens’ on the knowledge area that forms a key component of the final roadmap. The
key topics that are addressed in each workshop are very deliberate. Figure 5.2 illustrates the
process overview and the sequence that was followed in both TRM projects (although some
workshops were added due to time constraints).
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Figure 5.2: TRM process overview

Source: Phaal et al. (2004, p. 17).
Workshop 1 addresses the customer, market, and business needs and requires
participants to apply a commercial and market lens. Through facilitation, participants
collaboratively identify, group, and prioritise the drivers that they perceive as relevant to
customers (market drivers) and the organisation (business drivers). Workshop 2 applies a
product and service lens where product features and services are identified, agreed on, and
individually rated against each of the market and business drivers. Workshop 3 applies a
technology lens where participants identify the technology solutions that can cater for the
product features and are rated against these. Finally, in Workshop 4 the aspects of the
preceding workshops are brought together to create the roadmap and allocate resources for
executing the roadmap (Phaal et al., 2001, 2004, 2013). A detailed overview of the fast-start TPlan TRM is provided in Appendix A.
Because the fast-start TRM approach follows a particular workshop sequence, it can
be classified as a formal coordination tool. It was formally designed and structured to “specify
the grouping and linking of interdependent organizational members and prioritize
information-processing interactions” (Ben-Menahem et al., 2016, p. 1309). Furthermore, the
setting is unique in that individuals do not interact with each other for an extended period of
time, which is contrary to the context often studied in research on teams (Söderlund & Bredin,
2011). Instead, the time of interaction is limited to the allocated workshop times.
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5.2.2

Terminology

Before I proceed to describe the workshop activities and provide in-depth accounts of the two
TRM projects, it is useful to clarify the TRM-specific terminology:
Table 5.1: TRM terminology
Term

Definition

T-Plan TRM
Performance dimensions
Market drivers
Business drivers
Product features
Technology solutions

Product-technology roadmap designed to explore and plan product-based
innovation
Aspects of the functionality or performance of the product that may be important
to the customer or the business
External market and customer drivers that reflect the underlying customer
motivation, needs, and benefit
Internal business (company) drivers that reflect the underlying business
motivation, needs, and benefit
Key product and service features or concepts which can potentially address the
market and business drivers
Potential (technological) solutions and capabilities which can potentially deliver
the desired product and service features

5.3 TRM project 1: Identity and Access Management
The IT service area Identity and Access Management (IAM) formed the first TRM project in
my empirical data collection. The project’s scope was the development of a three-year
technology roadmap, the setting of the strategic direction of IAM, and the identification of
potential key technologies. The reasons for employing the TRM technique for this service area
were twofold. Firstly, it enabled staff working in IAM to take an enterprise view by engaging
stakeholders who represented perspectives and expertise from other parts of the organisation.
This was done by utilising the knowledge and experience of groups that rely on identity and
access information for their work or who work with users who provide their identity
information and require access to Alpha’s systems to complete their work tasks and activities.
Secondly, a previously developed roadmap was due to be refreshed. Following the fast-start
TRM approach, IAM had developed a technology roadmap in 2008, which had shaped and
informed the overall IT strategy and resulted in a 50-page document.
Collaborations between business units was not very common at Alpha and the IT
functions, information systems, and approaches to identity management were fragmented
across the organisation. Consequently, access management had not been approached
systematically. While the 2008 roadmap was different in terms of style, one of the key
outcomes was realising that a dedicated role was needed to solely focusing on identity and
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access management. Deborah, one of the research participants, was responsible for the IAM
service area at large and, based on the success of the 2008 roadmapping project, contacted
Xavier (the TRM facilitator) about the possibility of another IAM TRM project.
Preparation meetings with project sponsors and service area experts for the upcoming
TRM workshops were held in late 2014. Deborah was appointed as the roadmap owner as she
was responsible for IAM. As the roadmap owner, Deborah’s responsibilities included
selecting and inviting the participants, digitising and communicating the final roadmap to
stakeholders, and implementing the roadmap over the three-year period. All workshops were
booked in by early January 2015 in order to allow participants enough time in advance to keep
their schedules clear for the workshop blocks, with each lasting about 4.5 hours. The
workshops for the 2015 TRM commenced in March 2015 and were held over a period of six
weeks.
In total, nine participants from different parts of the organisation attended the
workshops, two of whom were delegates of initial invitees. When Deborah selected the
participants, she aimed at maximising diversity; instead of solely including participants with
expertise in IT and IAM itself, she aimed at including a variety of stakeholders that were able
to provide their specific viewpoints, expertise, and what was important to them. The diversity
of stakeholders would then enable Deborah and her team to develop a roadmap that took an
enterprise view as opposed to an IAM view. This was to ensure that customer needs were
identified and addressed. Table 5.2 provides an overview of the participants and which
organisational area they represented.
Table 5.2: Overview of IAM TRM workshop participants
Participant

Organisational area represented

Anthony

Central IT / Identity / Strategy

Brian

Central IT / Technology

Charlie

Central IT / Technology

Deborah

Central IT / Identity

Roadmap owner

Emma

Central IT / Identity / Customer

Note taker

Fabian

Local IT / Customer

Grace

Customer / User

Hannah

Customer / User

Isaac

Customer / User
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Additional notes

On the surface, the majority of participants were associated with technological
expertise as they formally worked in Central IT. However, they had different focus areas and
experience within the organisation. For example, some participants who were formally
associated with Central IT had no formal training related to IT, and their positions did not
necessarily require them to complete IT-related tasks. Furthermore, most were more or less
well informed about other parts of the organisation and their needs. This was largely due to
their previous experience and exposure in the course of other positions they had held within
Alpha or in other organisations.

5.4 TRM project 2: End User Services
Based on the success of the first case, the facilitator of the IAM workshops (Xavier) was
approached to discuss the possibilities of applying the TRM approach to the End User Services
(EUS) Strategy. The aim of this TRM project was to contribute to the strategy development for
the next three years and to identify the technology tools that were needed to realise that
strategy. Although an EUS Strategy for 2016–2018 was already in place, this had been written
by technologists and it was felt that it needed to be refreshed in order to plan for the future:
“What we are aiming to achieve through the TRM, and the planning that will follow
this, is to refine this to a more meaningful document with strong links to the Alpha’s
priorities and constraints. This is an expensive service as you can see by some of the
initiatives (this does not include licence cost, equipment lease, field staff and other
operational costs) and it is undergoing a step change in technology, delivery and
user expectation. We need to ensure we are investing for the future, not the past.”
(Email excerpt from project sponsor to participants on 30 March 2016)
In addition to the focus on technology and investment, the second TRM project aimed
at getting an enterprise view that would benefit and be informed by stakeholders at large,
rather than being solely technology-driven.
“The focus of this exercise is to discuss the products and services that end user
services offer to Alpha’s stakeholders, and develop a prioritised roadmap for
developing and improving them. This will assist with creating a 3-year plan of
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improvement including areas such as BYOD, VDI, virtual labs etc.” (Email excerpt
from project sponsor to workshop participants on 29 February 2016)
Gabriel was appointed as roadmap owner and his future tasks were around
implementing the outcomes of the TRM project. However, he was not responsible for
scheduling the TRM workshops. Instead, Liam, who was the project sponsor, invited the
workshop participants.
In total, 17 participants attended the workshops, although one participant only
attended the first workshop due to personal reasons. This TRM exercise differed from the first
project in that it was ‘IT-heavy’ and included a comparably large proportion of operational
staff. However, unlike the first case, this project also had representatives from areas that
directly used the services and who were therefore considered end users. One participant
described the workshop constellation and his perception of its implications as follows:
“I thought it was very interesting, we had kind of the three groups there. We had
Central IT who were mainly talking about the services that we provide. We had
some users there, and we had Local IT. And Local IT have gone through a lot of
change in the last few years. They’ve been the victim of, you know, the changes of
responsibility being transferred to Central IT. And not necessarily Central IT doing
all the work that they used to do. And that’s kind of been intentional because they
were doing work which perhaps didn’t have a lot of value.” (Jacob)
Table 5.3 provides an overview of the EUS TRM workshop participants and the
organisational area they represented.
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Table 5.3: Overview of EUS TRM workshop participants
Participant

Organisational area represented

Allan

Local IT

Benjamin

End User / Customer

Christopher

End User / Customer

Daniel

Local IT

Ethan

Central IT / Strategy

Frederick

End User / Customer

Gabriel

Central IT

Henry

Strategy

Isabella

Local IT

Jacob

Central IT / Strategy

Kevin

Central IT

Liam

Central IT / Strategy

Meredith

Central IT

Norman

Central IT

Owen

Central IT

Paul

Central IT

Quinn

End User / Customer

Additional notes

Roadmap owner

Note taker

The EUS project was prima facie largely dominated by IT staff, with approximately 70%
of attendees working in either Central IT or Local IT and being responsible for technologyrelated tasks or strategies. However, within the broad categorisation of ‘IT staff’ noticeable
differences were at play, as one participant described:
“Some of the IT people were thinking about users, and some of them were thinking
about how to implement it” (Christopher)
In a similar vein, differences in strategic versus immediate outlook were observed by
another participant:
“Half the attendees come from an end user support perspective. They focused on the
hands-on issue, the immediate needs. The other half, we often have that level of
discussion around long term strategy.” (Meredith)
This indicates that despite the ‘domination’ of IT staff, differences existed in terms of
outlook and orientations within the overarching label ‘IT’. The following sections describe the
roadmapping process, including the individual workshops, in more detail. A full write-up is
included in Appendix E.
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5.5 TRM workshop activities at Alpha
Both TRM projects were led by the same facilitator. Xavier had long-ranging experience in
applying the fast-start TRM including the workshop activities in various contexts and
organisations. He was engaged by Alpha’s IT senior manager in a consulting capacity and his
key responsibility included the effective deployment of the TRM approach to help address the
strategic focus areas.
The workshop activities included (1) agreeing on performance dimensions based on
four prompts (speed, reliability, weight, and aesthetics); (2) brainstorming to identify
customer segments, business drivers, customer needs and market drivers, product and service
features, and technology and capability solutions; (3) grouping and clustering of brainstormed
items into overarching themes which are then labelled, essentially creating definitions for
these segments, drivers, features, and solutions; and (4) rating or prioritising these items
against each other on a scale from 0 (not at all) to 10 (significantly). The activities that Xavier
employed in the workshops, their purpose, and the outcomes and artefacts are presented in
Table 5.4. Not all activities were used in all workshops and their focus and content was driven
by the overall workshop focus (i.e. market, product, technology, and roadmapping) (Figure
5.2).
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Table 5.4: TRM workshop activities, purpose, and outcomes
Workshop
activity
Identifying
performance
dimensions

Brainstorming

Grouping /
clustering

Rating /
prioritising

WS #

Process description

Purpose

Outcome / artefact

1

Participants were asked to brainstorm performance
dimensions based on four neutral prompts: Speed,
Reliability, Weight, and Aesthetics.

To get a general overview of participants’
associations with the service area based on their
interpretation and draw out initial thinking. The
keywords are deliberately kept neutral and are
not topic-specific.

A list of performance drivers
that are deemed important by
participants in relation to the
service area and a general
alignment of terminology

To draw out associations, perceptions,
information, and knowledge of all participants on
a particular topic

Unstructured items and
associations captured on the
whiteboard

To group and cluster the brainstorming outcomes
into overarching labels. The results are labels,
that lay the foundation for the rating /
prioritisation activity

Lists of drivers and features
that are clearly defined and
documented; often referred to
as ‘definition’” by participants

To set the clusters into relation to each other and
identify importance for the overall project, i.e.
prioritise. It also fosters discussions amongst
participants, giving them the opportunity to voice
their views and debate their understandings or
develop a mutual understanding.

Prioritised list of drivers; gaps
that were identified

1, 2, 3

1, 2, 3

1, 2, 3

Participants provided input on particular topics
related to the respective service area including
customers, market needs, business requirements,
product features, and technology solutions. The
items were captured on the whiteboard and built
the foundation for the grouping / clustering activity.
The brainstormed items were grouped into
overarching themes to form (1) customer
segments, (2) market drivers, (3) business drivers,
(4) product or service features, and (5)
(technology) solutions. The clusters were then
labelled the brainstormed items formed the
underlying definitions of these labels. Finally, these
labels were transferred to a rating matrix (i.e. the
analysis grid). The labels and their underlying
concepts were documented by the note taker and
sent out to participants
In the analysis grid, the drivers, features, and
technology solutions were rated against each other
on a scale from 1 to 10. For example, “How
important is product feature A for market driver B?”
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The workshop activities produced concrete outcomes and artefacts that formed the
basis for subsequent activities and workshops. The following subsections explain these
activities in more detail.

5.5.1

Identifying performance dimensions

Both TRM projects started with identifying performance dimensions. For example, in the IAM
project, Xavier asked participants to brainstorm performance dimensions of a future identity
and access management service. In order to trigger participants’ thoughts, he followed the
TRM method (Phaal et al., 2001) by writing four words on the whiteboard: (1) Speed, (2)
Reliability, (3) Weight, and (4) Aesthetics. These terms were deliberately ‘general’ and not
topic-specific, and allowed participants to present and discuss their own interpretations of
these neutral performance dimensions in relation to the service area.
The words are written on the board and Xavier asks: “What do people understand
about anything in the term?” to which Grace instantly replies “Fast.” Xavier asks
Grace: “What does ‘Fast’ mean to you?” This is followed by a brief discussion
between Anthony, Grace, and Xavier about the term “Fast” and how this is related
to IAM. Anthony asks what Grace specifically needs in terms of identity
management and she explains that information and access need to be available
immediately. Fabian also contributes and provides a hypothetical example in which
the CEO might want to access but cannot access the system, indicating that there
needs to be a system logic behind who can access what information as part of their
roles. It would be important to be able to create and remove access to systems and
programmes, depending on individuals’ roles. After a range of clarifications and
diverging discussions, Fabian adds that the system should know “you are a new
person so you need this type of information.” (IAM WS 1a)
Once a list of items was generated, Xavier and the participants looked for common
themes to group them under overarching performance dimensions. The discussion in the
write-up above was finally reflected in three performance dimensions. Table 5.5 presents an
extract of the full list of performance dimensions:
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Table 5.5: IAM performance dimensions (extract)
Dimension
Fast and consistent
Predictive

Attributes

Definition / descriptor
 Technical response
 Provisioning and deprovisioning5
 System can work out, based on activity, what functions users might need
access to
 Flexibility and extensibility around changes to attributes, i.e. adding, removing
or altering attribute value
 Changes should be seamlessly consumed by downstream systems
 Minimal effort in making changes
 Should include managing expectations and clarity around who wants what
information and how to deal with that
 Insulated – careful controls on who gets what information, i.e. IRD6 and
disability information
 In addition to controls, there should be a clear process on how a system’s
requirements for identity information are identified
 Information should be available on what systems consume what type of
information

For the EUS TRM project, Xavier used the same four prompts. Initially, the group
struggled to understand what exactly they were expected to do.
Xavier: “When we think about end user services, how should they perform in terms
of speed, reliability, weight, and aesthetics?”
Participants were a bit unsure of what the dimensions meant.
Liam: “What does heavy (Weight) mean?”
Xavier: “It means what you think it means.”
Ethan: “When it comes with a burden?”
Xavier: “Yeah, might be in terms of documentation, a lot of manual work, etc.”
These associations – in this instance a burden with the word ‘weight’ – revealed some
of the priorities that people have in relation to end user services. Xavier repeatedly asked what
people expected from the service, and a lively discussion gradually unfolded which was
marked by disagreements.

5

‘Provisioning’ means to provide users with access to programmes they need and ‘deprovisioning’ means to
remove this access once users leave the organisation or move into roles where this access may not be required.
6 Inland Revenue Department (New Zealand’s tax department).
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5.5.2

Brainstorming

While the performance dimensions were a tool to get participants to think about the respective
IT service areas, brainstorming was used to generate lists of market drivers, business drivers,
product features, and technology solutions. This vignette exemplifies the process in the
context of the EUS TRM project:
Xavier gets up, walks to the desk and grabs some whiteboard markers before moving
towards the whiteboard while asking “what needs to be in place to provide
accessibility, appropriateness and so on?” Christopher starts by saying something
about the network and the need for it to work 24/7. Apparently, this is quite a big
ask. Christopher has his laptop open in front of him. Ethan says: “Think about it
differently, in terms of what Christopher can do on that device and his phone with
the right network access.” Jacob refers to a Gartner study according to which people
will have three devices in the future. Xavier relates this to the market driver
‘appropriateness’ and summarises Jacob’s comment. Christopher adds that
everything we provide should work seamlessly on any device you choose. Ethan
agrees and asks: “Is that a barrier that we need to address?” Christopher provides
the example of a reimbursement claim. This comes usually per email but now there
is a way to make the claim on your smartphone by pressing a button. He couldn’t
quite remember how to do that, but he was sure he had done it before. Ethan suggests
applying for leave etc. from your phone etc. from anywhere. While people are
discussing, Xavier is starting to write on the whiteboard. (EUS WS 2)
Participants generated ideas and content by referring to each other’s input, their own
experience, objects that were visible in the room (e.g. laptop), and facts that they had read in
IT consulting magazines. In addition, the facilitator guided some of the discussions by
bringing the conversations back to the overall topic, linking contributions to items that were
previously generated, or asking for further clarification. The contributions were captured on
a whiteboard and participants were able to engage with and discuss them once they were
written down and visible to everyone (Figure 5.3).
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Figure 5.3: Brainstormed items on whiteboard

If specialist terminology was used and participants seemed to struggle to understand
it, Xavier intervened and tried to ensure understanding was maximised by asking follow-up
questions.
Brian mentions ‘federated ID’ and adds RealMe 7 to provide a concrete example.
After people still don’t seem understand what it is and how it is related to identity
management, Anthony explains it further. Xavier mentions that he still doesn’t
know what it is and asks Anthony to explain in more detail. (IAM WS2)
Although Xavier knew what RealMe was and how it was related to the workshop topic,
he asked another participant to explain and gave the impression he did not understand. This
tactic was useful as it would not expose participants and led to a common understanding of
concepts and ideas that were provided in specialist terminology. A participant in the IAM
TRM project described how he perceived the facilitation:
“You almost didn’t realise [Xavier] was there until you sat and thought about it.
And then if he hadn’t been there it would have been chaos or we’d never have come
out with those outcomes. So it was good because it was a very low profile technique,

7

New Zealand’s government-initiated authentication tool.
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but it was quite high impact in a sense, if you can have those two not be mutually
exclusive. Because it didn’t feel like he didn’t know anything about what we were
talking about. He was just asking lots of naïve questions. So in that sense it was
quite low profile. He was just saying “explain what you mean.” But then when it
came to it, he knew exactly where he was trying to go and he had the concepts and
what would work and what wouldn’t work.” (Fabian)
This low-profile technique to clarify terminology by, for example, asking naïve
questions, was used throughout all workshops.

5.5.3

Grouping, definitions, and documentation

Each TRM project had a dedicated note taker who was tasked with documenting the outcomes
of each workshop and distributing the notes to the other workshop participants. The
brainstorming sessions produced a range of ideas and elements that were then grouped into
overarching themes (Figure 5.4). These themes, which for the remainder of this chapter I refer
to as ‘labels’, and their individual components, which I refer to as ‘definitions’ were captured
and documented. Specifically, these labels included the customer groups or segments, market
drivers, business drivers, product features, and technology solutions and were high-level
aggregated summaries of rich and complex subelements and meanings. The labels were
collectively negotiated between participants and the facilitator.
Figure 5.4: Grouped definitions on whiteboard
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Facilitation was often necessary to ‘keep the discussions on track’ but also to generate
fruitful discussions and help participants find a common terminology or label. Participants
had the opportunity to describe, in their own words, what they meant, and Xavier, together
with other participants, then helped them to find an overarching term that best captured their
meaning.
“It was maybe the third session or second session and we’d whiteboard all the
different things that we’d come up with around features or drivers or whichever
session we were doing at the time. But Xavier would tease them out and go ‘this is
pretty sure what you mean by that: 24-hour support. This is what we think you
mean by that: on-boarding.’ And he’d start to try and tease out from the person
making the suggestion or the idea what exactly we were talking about. And kind of
throwing them up in that scatter gun effect and then going back through it and
going, ‘okay so what we’re looking for is commonalities and themes here’.” (Gabriel)
The labels also evolved as the grouping went on and were further refined. They
became more succinct as participants clarified terminology:
Anthony asks Charlie if the item he put forward as ‘machine readable and writable’
is in fact ‘competent API’ [Application Programming Interface]. Charlie confirms
and adds that he wasn’t sure if everyone knows what competent API was. Xavier
now removes the initial label and replaces it with ‘competent API.’
Once the labels and definitions were documented, they became artefacts that were
carried through the workshops. Once established and agreed on, they were somewhat taken
for granted and accepted by all participants.
“Agreeing on the definitions was absolutely important. Otherwise you would end
up with this variance all of the time. And you couldn't come up with a common
understanding of what was meant.” (Gabriel)
This ‘common understanding’ was anchored in the underlying components that made
up the labels. However, the negotiations around these definitions were not always without
tension. Participants had their own interpretations and associations for specific words and
terminology; this made it crucial to establish common ground and understanding.
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Formalised in notes, the labels became an essential part of the process. Although these
notes were generally sent out to participants, it was repeatedly pointed out that it would have
been useful to visually display the definitions. Suggestions included large screens,
whiteboards, print-outs on big sheets or boards, and handouts.
“We were essentially developing a matrix of things. But it was quite advanced, and
we had multiple worksheets, one feeding into another. I guess we could have
potentially made it easier for us if we’d had those key meanings just able to display
while we were doing each workshop. So maybe even put up another board or display
them in a different way, printed them out on big sheets or something. Just could’ve
made things go quicker. I think sometimes that’s what we need, is to find ways when
we’re trying to get a message across, once we’ve given the message, which we might
have to do several times.” (Norman)
The labels and their underlying definitions were also crucial for the process of rating.
They were largely neutral, that is, they were not dominated by terminology prevalent in one
particular professional field or business unit. While they were collectively negotiated as part
of the grouping exercise, they were largely detached from the day-to-day understandings or
associations. Some participants even described them as ‘misfits’:
“Sometimes the fit was quite bad, they were sort of shoehorned in a way. And so the
term that might have and what's underneath is quite prescriptive. Whereas when
we were discussing it there's quite a few subtleties and context around it.”
(Benjamin)
The detachment from any subject-laden association also meant that the definitions
were TRM project-specific and likely would not be intuitively understood by someone who
had not participated in the TRM development. The definitions were often not aligned with
the everyday usage and associations of the participants, which was considered important:
“Having a common understanding as we went on to talk about it was very
important. … So then people are having to change their ratings to suit the common
understanding or the common definition rather than the everyday definition, if you
like.” (Gabriel)
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The ‘ratings’ Gabriel refers to above are explained in the following subsection.

5.5.4

Ratings

The documented definitions established the meaning of labels and provided a common
ground for the so-called ‘what’ question, that is, what drivers, features, and solutions where
identified based on the experience and knowledge of participants. The rating, then, would
attach a ‘value’ to the item in terms of its potential impact on other items. Once all definitions
were developed, Xavier entered them into a predesigned Excel spreadsheet (analysis grid)
that he projected onto a screen (Figure 5.5).
Figure 5.5: TRM analysis grid

Following a particular sequence, participants together assessed the influence of the
drivers, features, and technologies on each other and hence assigned them relative degrees of
importance. On a scale from 1 (least important) to 10 (most important), market drivers were
rated against their importance on each customer segment, product features were rated against
market and business drivers, and technology solutions against product features.
Xavier, the facilitator, described his experience with the rating exercise:
“So I think the tool is actually a vehicle for discussion and I think that plays out in
a big way when we’re doing the numbers. And inevitably somebody figures out the
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numbers don’t matter, it’s the talk around the numbers that matters. So it’s a
vehicle for brokering understandings, or creating understandings between people.
You know when you have somebody say, that should be a one and somebody says, I
think it should be an eight. And then a discussion ensues and sometimes it ends up
an eight and sometimes it ends up a one and sometimes it ends up a four. But in
that discussion people understand better what’s important to the other person or
they probably don’t think of it that way, but they come to a shared understanding
of stuff.” (Xavier)
Building broad alignment and understanding about the items (through the labels and
their underlying definitions) was a requirement for the ratings to take place effectively. For
this reason, it was important that alignment of the ‘what’ questions was established before the
evaluation.
“To the understanding of the outcome, the definitions are kind of crucial. If you
have different mental definitions of those things, you gonna end up with completely
different numbers. Without the definition, the meaning disappears.” (Brian)
Another participant noted:
“Exactly, having that very defined set of criteria [definitions] about what you're
assessing the requirements against. So both those business criteria and the other
needs and priorities that we identified.” (Isabella)
Ratings were events where the items (i.e. drivers, product features, and solutions)
were evaluated by the participants either together in a room or as homework, with outliers
able to be discussed in the following workshop. If handouts were available, participants
would look at the definitions while the discussions took place (Figure 5.6).
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Figure 5.6: Discussing the rating homework

The prioritisation (i.e. the rating process) led to discussions between participants in
both TRM projects, where participants who did not agree with the sentiment of the rest of the
room were able to air their opinions. It provided an opportunity to present and defend what
they perceived as important based on their experience and expertise, and also served as a
platform to express priorities:
Paul mentions frames and that outside of that frame, maintenance would be ok.
Frederick objects and says there is no perfect maintenance time. Liam acknowledges
this and adds “but it would be good to have communication about it.” Owen
distinguishes between update versus upgrade and wants to clarify which one we are
talking about. The latter is a full upgrade that takes place every 10 months. Xavier
brings the discussion back by summarising ‘maintenance free-window’. We talk
about rebooting the system and Owen contributes a lot now. It seems to be his area
of expertise.
Participants displayed different sets of priorities during these ratings, depending on
what was important to them, the organisation, or the customers:
“Yeah, it's all an abstraction. It's all about how do you abstract, how do you see the
world and how you, working on those abstractions, how you prioritise it. With, of
course, Xavier's interesting mathematics in the spreadsheet.” (Liam)
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The “mathematics in the spreadsheet” above refers to the formulas that were
embedded in the analysis grids. For example, the business drivers and their ratings were
automatically transferred to the Excel worksheet that would later be used to rate the product
features against the drivers (Figure 5.7). They were a combination of weightings (i.e. how
important a business or market driver is relative to others) and the ratings themselves (i.e.
how much or how little one component influences another). This resulted in a ranking of
(technology) solutions relative to others.
Figure 5.7: Business drivers and their ratings in analysis grid

The aim of the rating was not to be precise but rather to look at the items relative to
one another. This allowed for a prioritisation of items, which would ultimately inform the
projects that would be undertaken.
“I kind of get the spreadsheet. It's a good mechanism for people to prioritise. Cos
that's what TRM is about, is getting to the heart of what's important to the business
so that they prioritise their effort on the right things.” (Jacob)
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The rating was undertaken for the product features on market and business drivers,
and for the technology solutions on product features.

5.5.5

Charting

The charting workshops consisted of agreeing on the projects that were to be undertaken by
the respective IT service areas; resource allocation; and charting the projects, their
dependencies, and resources on a first-cut, time-based roadmap (Figure 5.8). The resource
requirements were captured in a spreadsheet, which Xavier populated while the discussions
were still going on. The timeline and roadmap architecture were drawn on ‘butcher’s paper’
and the agreed projects written on post-it notes. Xavier started by reading out projects and
asking whether or not these depended on any other projects and what resources were required
in order to complete them.
Deborah reads out the definition of “Web-app framework”. People are instructed by
Xavier to take the post-its and spread them out on the chart. Especially Anthony,
Charlie and Deborah. But also Brian is very engaged. We first discuss the resource
needs of the project around ‘Governance Framework’. They come up with the need
for a policy writer to be hired for 24 weeks.
In both TRM projects, the resource allocation was mainly driven by the project owners
and those who would be involved in implementing the projects. However, discussions around
sequencing and timing of projects emerged. These discussions were, again, often navigated
by Xavier who would remind participants that this was only a first indication.
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Figure 5.8: Charting the projects (EUS)

The charting resulted in a first-cut roadmap that was then refined and transferred into
a digitised roadmap by the roadmap owners and their teams. These versions would be used
to communicate the three-year projects to key stakeholders of the organisation.

5.6 Chapter summary
This chapter has presented a description of the empirical setting. I started by providing an
overview of the case organisation, Alpha, with a focus on the IT department and the two IT
services areas that undertook the TRM projects (section 5.1). I then described the approach of
the fast-start TRM where I explained the workshop sequence (section 5.2). This was followed
by brief accounts of the two TRM projects (sections 5.3 and 5.4) which were both led by the
same facilitator. A thick description of each TRM project is provided in Appendix E. I then
presented a detailed overview of the workshop activities, including performance dimensions,
brainstorming, grouping, rating, and charting (section 5.5). This was useful as it described the
interactions that took place between participants and hence added a rich context of my
research findings which are presented in the following Chapter 6.
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Findings
This chapter presents the findings of this research and is divided into two parts. In the first
section, I show how knowledge heterogeneity was present by mapping out the different
thought worlds identified in the data analysis. Unlike the majority of research utilising
thought worlds, which categorised them before data collection and analysis, I employed an
inductive approach and identified each thought world through a combination of content
knowledge and expertise and values, attitudes, beliefs that participants displayed. This
approach led me to identify principal tactics that individuals employ and that form an
important part of how knowledge should be viewed as it influences knowledge coordination
(section 6.1).
In the second section, I describe the process of knowledge coordination, which consists
of two subprocesses. In the first process, actor disposition is transformed into common
understanding, a prerequisite for the second process to occur, where common understanding
is transformed into negotiated strategic priorities. This leads to an extension of the Coleman
model, which formed the skeleton of my initial analytical framework. For each subprocess I
then present the three mechanisms (situational, action-formation, and transformational)
which formed the basis for the processes to occur. My findings also highlight the importance
of the knowledge facilitator (section 6.2). I summarise my findings and answer my research
questions in section 6.3. Figure 6.1 provides a high-level overview of the analysis steps taken
and the high-level outcomes of each step. These serve as a guide to this chapter.
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Figure 6.1: High-level analysis process and outcomes
Analysis process

High-level outcomes
Thought worlds

Step 1: Identify thought worlds

Heterogeneity

• Company Warriors • System Users

• Content knowledge

• Service Advocates • Design Thinkers

• Principle tactics

• IT Implementers

Actor

Step 2: Identify actors and properties

Identify processes

Identify relations

Properties

• Knowledge contributors:

Thought world characteristics

• Knowledge facilitator:

Impetus, elicit, extract, synthesise

• Knowledge artefacts:

Influence, collective meaning

Process

Relations

• Knowledge extraction

• The role of the knowledge facilitator

• Informed analysis

• The role of knowledge artefacts

6.1 Knowledge heterogeneity in the empirical setting
Thought worlds served as the analytical device to establish two key components of my
analytical framework. Firstly, they established knowledge heterogeneity within my empirical
setting. By mapping out the different thought worlds, I show that workshop participants had
different expertise as well as different attitudes, values, and beliefs. Secondly, being sensemaking contexts in which individuals are embedded (Dougherty, 1987), the different thought
worlds form the foundation for the situational mechanisms in that their properties shape
individuals’ condition of action. The broad thought world orientations – anchored in values,
attitudes, and beliefs – form part of the conditions of individual action in the analytical
framework.

6.1.1

Thought worlds

Based on the assessment of individuals’ values, attitudes, beliefs, and knowledge
contributions, I identified five thought worlds: Company Warriors, Service Advocates,
System Users, IT Implementers, and Design Thinkers. Before I describe the thought worlds
and their properties, I briefly explain how I inductively developed the dimensions to
determine them.
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Dimensions to identify thought worlds
As described in Chapter 4, the different thought worlds were established inductively and the
dimensions emerged during the analysis. My starting point was the first-cycle coding, which
categorised the data into overarching nodes including ‘values’, ‘attitudes’, ‘beliefs’, and
‘content contribution’. The attitudes, values, and beliefs were elicited during workshop
discussions, for example, when opinions diverged around discussion topics such as grouping
of market and business drivers, product features, and technology solutions. In addition, the
discussions around the ratings in the analysis grid helped surface differences in priorities.
Some discussion topics were further addressed by multiple participants during the interviews,
which provided further opportunities to capture the attitudes, values, and beliefs. This
approach led me to identify three initial lenses, which were further coded into patterns within
each theme which, in turn, formed the dimensions of the thought worlds in the second-cycle
coding.
The different lenses are related to (1) the customers, (2) the organisation and its
priorities, and (3) the IT implementation. The following vignette shows the emergence of these
dimensions in relation to the different views and perceptions about the concept ‘bring your
own device’ (BYOD) from the EUS project:
Participants had different perceptions and priorities regarding the concept of BYOD.
These attitudes were captured in both interviews and workshop observations. Some
would focus on the implications for the customers, while highlighting that the needs
and wants of customers actually differed from initial and generalised assumptions
brought forward in the workshops. This was often in contrast to the organisational
view, where macro trends and performance indicators were used to justify why
BYOD should be implemented. While it was acknowledged that a radical approach
(i.e. removing all fixed workstations at once) was not the right way to go,
individuals who took an organisational perspective seemed convinced that the move
towards BYOD was inevitable. Other participants, then, were largely concerned
with the implementation aspect and the consequences for their work. For example,
the cyber-security issue was a key concern for Paul who, as an employee and IT
specialist, favoured BYOD but admitted that from a security perspective, he “hated”
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it. Nevertheless, despite the implementation concerns around licensing and security,
there was an overall sentiment that those issues could be resolved eventually.
Figure 6.2 illustrates the different attitudes (A), beliefs (B), and values (V), and the
different lenses, using the example of the BYOD topic. In a second cycle of analysis, I further
refined these perspectives by abstracting them to identify overarching patterns. For example,
as the coding progressed I identified differences in beliefs and knowledge about customers
and their behaviours, resulting in the categories of ‘homogenous customers’ and
‘heterogeneous customers’. Further analysis showed that participants who held a
predominantly organisational-oriented view shared similar attitudes and beliefs about
customers – that they are largely homogeneous and would eventually adapt to technology
trends. They justified these beliefs by referencing studies and research published in magazines
on technology trends and customer behaviours. Those who applied a customer lens, by
contrast, viewed customers as heterogeneous and often emphasised a service component.
Here, they referred to their direct experience with customers. By synthesising the different
contributions about concepts that were addressed in the workshops, I was also able to
combine the data from two TRM projects and look at each lens in more depth.
Over the course of the analysis, additional lenses emerged. Through continuous and
iterative coding, I eventually established the characteristics that defined each thought world.
These are presented in the following section.
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Figure 6.2: Emergence of three lenses using the example of BYOD

Key: A = Attitude; B = Belief; V = Value
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As noted above, five thought worlds were identified through the analysis and
clustering of participants’ main contributions during the workshops and the key concerns
they expressed during the interviews: Company Warriors, Service Advocates, System Users,
IT Implementers, and Design Thinkers. The following sections describe these thought worlds
including their content knowledge, values, attitudes and beliefs.
Company Warriors
The Company Warriors largely prioritised the organisation and its performance. They tended
to be future-oriented and display strategic long-term thinking while valuing efficiency, cost
savings, and success measures that would position the organisation in a more competitive
light. Company Warriors are often familiar with the strategic intent of the organisation, which
they frequently reference in workshop discussions. This is further manifested through
mentions of economic, social, or technological developments which they use to justify or
explain the direction the organisation or the IT department is planning to take.
Their future orientation also carries the belief that customers are, or will be,
homogeneous with largely similar needs and preferences. These beliefs are often manifested
in references to long-term behavioural trends, implying that these will be the norm, especially
with regard to technology savviness. In a way, Company Warriors are concerned with the
future behaviours of end users rather than current customer behaviours and issues:
“So globally, you’re seeing the emergence of new technologies, such as, you know,
video conferencing and location independence. … Now, along with that, you’ve got
the consumerisation of IT, right? So when I started work, nobody would bring their
own laptop to work, you used the devices that were here. Now, everybody brings
their cellphone and a large number of people bring a second, or, in a few cases, maybe
even a third device, right?” (Ethan)
In this thought world, cost savings and efficiencies are highly valued. While there is a
desire to meet the needs of users and customers, Company Warriors think this should be
optimised. For example, instead of emphasising the benefit for the customer by using certain
technology solutions, they mainly consider things from a cost-savings perspective:
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“And communicating with us, so that we know that if we’re investing a million
dollars in [physical] storage this year, then that’s what is needed. You know, at the
moment, it’s incremental because storage is growing like this, and we can see that.
So we just add more. But is that actually gonna increase, or is there an alternative?
Providing no storage to end users and let them use Dropbox [cloud storage solution]
is an alternative, but are we considering it? If that saved us a million dollars that
we could spend on something else, is that a better way of doing it? So those
discussions aren’t happening.” (Jacob)
While the other four thought worlds found the decentralised operating model
generally worked well and enabled the provision of specialist services, Company Warriors
thought it lacked efficiencies:
“And then there’s the roles and responsibilities, like, as you were describing before,
that, you know, that the Local IT teams do that direct customer liaison. And then
we support them in doing that. And then ITS provides some level of support to the
administrative functions of the organisation. And the reason that we do that and
have that devolved model is because, we believe, and I think correctly, that the best
person to help with a specialist engineering application, is somebody who’s close to
the engineers. Somebody who has a little bit of specialist knowledge themselves. But
we then expect those same people to deal with, like, my printer’s not working, and
that’s the same problem across the entire organisation, right? So I think there’s
efficiencies to be gained in further refining that model to say you work on the stuff
that you’re good at. And the common stuff, that’s a problem for everyone. But then
of course you’ve got two different people showing up to a person’s computer,
depending on the type of problem. And the first problem you’ve got there is what
type of problem is it? You know, who goes this time. And the second one, is that
people like that continuity of the same person turning up time and time again.”
(Ethan)
Some individuals in this thought world had previously worked in senior management
roles in other organisations and were able to compare the modus operandi at Alpha with more
efficient ways:
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“I mean, it’s not automated, you know, patching, it’s getting better now the last
couple of years. But all of that stuff should be automatic. I shouldn’t ever have to
log a call to the service desk or anything, it should just be provided. The culture of
meetings as opposed to virtual meetings, that kind of thing. The culture of meetings,
full-stop. You know, you have to have a meeting for everything, you can’t just have
a phone call and get on with it. So, the use of those kinds of technologies, the amount
of money you spend on building space and food for meetings and that stuff, versus
just having a quick conference call and getting on with it. The ability to work from
anywhere is not great, we’re just not set up for that. Not everyone has a mobile
computer, not everyone has a mobile phone. I mean, at [my previous organisation],
everyone had both of those and just worked from anywhere a lot of the time. No
time-sheeting, none of that, just the people were meant to be working, you could see
that they were because the green light would be on in Messenger. And you were
measured on output. And given performance bonuses, so you know, good work was
rewarded. Whereas here, that’s, you might get $1,000 or something, but at [my
previous organisation], it was like $30,000, so it was worth it (laughing).” (Jacob)
While individuals in this thought world also displayed orientations that are
characteristic of other thought worlds, their overall orientation is towards the organisation,
its goals, and optimising its performance.
Service Advocates
This thought world is characterised by a strong orientation towards customers and end users,
who were seen as having different needs and preferences. Service Advocates tended to largely
focus on current issues, which often stemmed from their first-hand experiences with
customers. They valued transparency and the opportunity to meet diverse customer needs in
terms of IT requests and support.
Service Advocates championed end users and viewed them as highly heterogeneous
with diverse needs. For example, they acknowledged different degrees of technological
savviness and people’s ability or interest in using technology:
“I guess we’re in danger of thinking that the norm is tech savvy people who want
lots of stuff. Whereas probably in my business units, the norm is people who are not
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in the least bit tech savvy, who want things as simple as they can and need as much
support as they can get in person, showing them what to do, literally. That’s not the
case with everybody obviously, there are some very tech savvy people in our business
units. But there is a large percentage in that other case.” (Isabella)
This attitude is in stark contrast to the beliefs displayed by Company Warriors and IT
Implementers, for whom there was no obvious desire to identify what end users want. The
latter assumed that customers will adopt eventually, indicating an orientation towards the
future and an attitude of imposing. Service Advocates, on the other hand, seemed to evaluate
end user and customer needs from a current, as-is perspective. Many participants in this
thought world had – or had had at some point in their career – close or direct customer contact
and contributed thorough knowledge about customer needs. Others were customers or end
users and articulated their actual wants and needs in the workshop. Furthermore, while the
end users who participated in the TRM workshops were often tech savvy themselves, they
advocated for the need to make technology accessible, for example, through engagement:
“A lot of it is just practical machinery, right? So you can have a nice new technical
capability, but if you don’t tailor that the way you use it to what the needs are of
the users and you don’t tell people about it, and you don’t tell them how to use it,
and you don’t support it so they can actually use it, I mean, in project management,
we’re talking about transition, right? So, if you don’t transition the project into the
business operation, it will never get used. And so, technical people often forget about
that and just assume that you build it for people who use it. But it can be very simple
things that prevent them from doing that, I think.” (Christopher)
While Company Warriors did not neglect the aspect of enabling end users, their key
focus was on gaining efficiencies. Service Advocates, on the other hand, were motivated by
helping end users solve their problems. Costs and efficiencies seemed to be only a secondary
factor or not overtly considered at all. The centralised operating model that was implemented
as a result of the restructure was met with scepticism by Service Advocates predominantly
because of the impact it has on the service for end users:
“The [ticket logging] is starting to settle down now. It’s just the expectations are
very different from what they were a year or two ago where people, the IT support
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in my business unit, helped you do unusual stuff type of support. So we would do
whatever [the end user or customer] wanted, and we would help them work their
way through challenges. And we can’t do that anymore.” (Fabian)
Service Advocates valued flexibility, transparency, and good service and support.
Communication, as an aspect of transparency, was a topic that was addressed in both TRM
projects, but it emerged most strongly in the EUS TRM project. For example, the valuing of
good communication was often expressed in the view that the IT department does not
sufficiently communicate with the rest of the business. This, in turn, led to frustrations at the
customer end:
No, I wasn’t surprised, I was pleased that communication was highlighted as a topic
that deserved people’s attention. We’ve recently had an issue where misinformation
caused many people in my business unit to be frustrated. And that could have been
entirely avoided if somebody had thought about the consequences of what they were
doing. And warning people that there was going to be disruption. So, when I drive
home, I may well see a sign that says, expect delays next weekend because we’re
doing this. And if I hadn’t been warned, I’d feel pretty fed up (laughing), you know?
(Daniel)
By providing these insights during the workshops, the collective outcomes were
influenced. Flexibility and the opportunity to provide customised services according to
customers’ needs is also high on the Service Advocate agenda.
System Users
System Users tended to directly consume the services and applications that are offered but
sometimes struggle with detailed content in the technology domain. Furthermore, given the
importance of systems and applications for their respective roles, they prioritised system
reliability and data accuracy. There are two subgroups in this thought world. The first used
the systems for business processes that fell under their responsibilities. These include, for
example, administration, payroll, or archive maintenance. Hence, they needed to be able to
manipulate information such as updating staff or customer information. For these users, the
systems and current functionality (or lack thereof) was at the front of their minds:
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“I mean for me, I can see identity management as the policy and the standard and
the product that delivers it. Anthony could see it from a more strategic view. HR
sees it as ‘in my HR world I’m not getting the identity on time.’ But they don’t see
the identity management. And the same thing with the business unit A and the
same thing with business unit B. It was like, well come back to identity management,
where can identity management fix these issues for you? And they weren’t seeing
identity management, they were seeing the products that they were dealing with.”
(Deborah)
This subgroup is somewhat at the interface between the functionality needs they require
and the technology department that needs to implement these features. The second group
were also users who consumed the systems and applications for their work and tasks that
they wanted to accomplish. However, unlike the first type, they were typically not involved
in administrative or organisational processes. Rather, they were the customers that the Service
Advocates catered for.
While there are end users and customers who are very tech savvy, System Users that
fall in the first category tended to have a more distant relationship with technology. Their
main goal was to get their work done smoothly, with technology itself not being a key concern
as long as it works. Furthermore, both types relied on technology provided. This thought
world often perceived communication with the IT department as difficult, a perception which
was rooted in their having insufficient technical knowledge. Although an exchange takes
place with the IT department when, for example, new functionalities need to be developed,
knowledge asymmetry can produce scepticism towards the proposed solutions:
“We kind of just describe to [IT] what we wanna do and they say “yes or no.” And
they’ll talk about all the technical and architecture things, like what we saw on the
whiteboard. Whoa, I don't even know if they are real concepts! Of course they are,
but I don’t know that [because I don’t know the concepts]. I trust that they are, and
I trust that. There’s an interesting thing between the technical side and the business
side. And having been involved somewhat in the technical side, because we do like
web publishing and things like that, sometimes there are really really good reasons.
And you are not just trying to make life difficult for people. Ehm, and it can be a
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challenge to trying to explain that in layman’s terms. So I think it’s always there
between non-technical and technical.” (Grace)
This indicates that it can be difficult to evaluate responses from the IT department
concerning requests for functionality. Furthermore, unlike the Design Thinkers, System Users
tended to look at the homegrown IT systems more critically:
“And they’re running the project to look at the ID card application and decide what
to do with it. To buy another one. Yeah, because we can’t. Realistically, we can’t fix
what we’ve got. It was just designed poorly. And they’ve been trying to keep going
as long as possible. But it’s, it’s nearing the end” (Emma)
Because System Users consumed information from the systems for their work, data
accuracy and reliability was a key concern and hence highly valued. For example, additional
and innovative features were only of secondary importance, even if they would have
improved the system experience of customers:
“We absolutely rely on the identity information and when it goes wrong, it will
make life difficult for us. But we are probably not interested in it beyond that. In
order to fundamentally rely on it, it has to work. … As a group we are probably not
so much interested in things like Facebook log ins, or the biometrics, or that kind of
stuff. So it’s not that we’re against it and if that stuff comes on, great. But [it’s not
a priority for us].” (Grace)
Yet, those customers preferred a seamless and invisible service and access to
technology. It was important that the systems worked and could be used intuitively:
“From an end user perspective I suppose it’s just our experience of using the
technology around the organisation, and if it’s easy, and intuitive, and helpful. Or
if it’s a pain, and hard to pick up. And frustrating when you’re trying to do different
things.” (Quinn)
This implies that the systems and applications should be designed so that end users
can effortlessly use them, which is similar to the views expressed by Service Advocates about
the purpose of technology.
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IT Implementers
IT Implementers often had deep technical knowledge and expertise and were largely
concerned with the implementation and maintenance of IT systems. They valued ease of
operation and typically did not have direct customer contact. Hence, customers are largely
seen as having similar needs and a key concern is the feasibility of implementation. Often, the
perception of customers as homogeneous results from lack of awareness and direct customer
interaction. IT Implementers tended to respond to organisational goals and advocate solutions
that can meet these:
“Yeah so the whole thing has been driven by the system thinking process, which is
basically if you've got a quantity of tickets, you should be looking to reduce the
quantity of tickets so that your organisation isn’t constantly having to deal with
everything and making things work. So the idea is to push stuff closer to the user so
that they don’t have to raise that ticket, and they can actually enact what they want
to do straightaway. So that’s why level 0’s so important because it avoids all of this,
you know phone, and e-mail, and having someone come and look at my machine and
stuff like that. They can go to a self-service portal, click on something and get what
they require. And so our team has been advocating that method to avoid that ticket,
is to get that thing in front of them before they know they need it, yeah.” (Kevin)
The underlying assumption is that customers will use the self-service portal if it is
provided. This is in contrast to the beliefs of the other thought worlds where actual customer
behaviour has been the opposite. Nevertheless, IT Implementers were able to provide the
necessary technical expertise that was needed for some of the discussions in order to assess
proposed solutions.
IT Implementers valued standardisation and ways to reduce complexity. This
contrasted with the Service Advocates, who advocated for individual needs. However, given
the lack of direct customer interaction, IT Implementers seemed to apply a system lens; that
is, they tried to solve problems by setting up systems and applications that cater for the
majority:
“So, the initiative this year does cover off, at least as a first use case, the delivery of
applications to any device to try and standardise the virtual workshops. Because
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we’re currently building any number of workshop images and they’re all different,
rather than saying, our basic machine looks like this and if you wanna do an
engineering workshop, then you would get these pieces of software added to it. But
you don’t have to be in an engineering workshop to get it anymore. You just have
to be registered to a group, or whatever we use as a trigger. So that’s the basis, and
then that allows for future usage as BYOD where the applications are already
packaged and streamed ready to go. So why not allow it to a user-owned device, as
opposed to an Alpha-owned device. And the primary restrictions on that is its
licensing.” (Gabriel)
Overall, IT Implementers tended to have practical and deep technical knowledge.
They often recognised and emphasised any problems and concerns according to their area of
expertise and identified potential implications.
“You know there should be technologies in place that, you know help provide a
secure environment without compromising accessibility. And for me, I wish there
was a greater push, or a greater acceptance amongst the group that, hey this is a
priority. Because security is never a priority for you personally unless something
goes wrong for you. … Whereas what we prefer, if we have preventative measures
and doing something on an ongoing basis so that we don’t just respond to things
when it becomes a crisis. That we do an ongoing thing to prevent it from even
getting to that point.” (Paul)
Design Thinkers
Design Thinkers had a passion for designing cutting-edge systems and functionality. They
tended to have a long-term view, largely based on technology trends and were well aware of
new technology solutions. However, at the same time they had very good understanding of
the organisation’s workings.
Design Thinkers viewed customers and end users as largely homogenous with similar
or equal needs and preferences. With limited direct customer contact, their beliefs about end
users stemmed from a focus on design rather than on pursuing high-level and long-term
organisational goals, which were prioritised by Company Warriors:
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“I think to me everybody was an identity user but then remember I’m two layers
away from that end user because there is, I care about identity and services that can
be provided. But I don’t see the customer touching base with the customer service
centre …. So it’s, I’m three layers away from the end user and the levels of the
different users, and so when I create a service that can be consumed I’m considering
the majority and I’m considering the high engaged, the highly engaged user, not the
lower engagement people. And by then I’m missing a subset of people that we may
lose out on turning them, converting them to high engaged, yeah. So yeah, that
[new customer segmentation] was new. Well, yeah, it was just not there.”
(Deborah)
Participants in this thought world tended to have deep specialised technical
knowledge. This was shown in some discussions during the workshops in which other
participants were not able follow the conservations:
“I guess sometimes when Charlie and Anthony would [use] technical terms. Like,
NV VVC. Like, what the hell is that? So they are kind of like down at that technical
layer and it’s like ‘well, I don’t know what that means. And I don’t care. … I guess
from my perspective I always tended to care about the functional outcomes, not
necessarily the technical detail. So, you know, if they wanted to dabble in a
particular technology, I assumed that they know what they are doing. And I’m
damn happy to trust their judgment.” (Brian)
Furthermore, individuals in this thought world were observers of technology trends,
which they learned about through conference attendance and reading IT magazines.
“It is in part [from my previous roles], and also in my current [technology design]
role, you know I'm plugged into quite a lot of stuff. The organisation maintains a
subscription to all the research from the Gartner Group, a prominent IT research
advisory service. And whenever we get the activity reports there’s a bar graph that
shows, you know the top 10 consumes. And there’s Anthony, 800 Gartner articles
a year (laughter), the next person’s like a hundred. So I assimilate a lot and I try
and form stuff.” (Anthony)
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Design Thinkers recognised local and organisation-specific application opportunities
whilst being reflective of the organisational and wider industry-specific appetite for
technology adoption. This enabled them to evaluate these technology trends in a selective and
realistic manner, rather than jumping on the bandwagon of each new tech trend:
“So Gartner has a device called the hype cycle and it looks like this. So it’s a curve
that goes up and along, and at the beginning of it. … So things are born, they have
these ideas and then they reach in the market the peak of inflated expectations. They
crash into the trough of disillusionment and then, if they survive that, they reach
the plateau of productivity. And something that’s kind of at the peak here is this
whole business around the internet of things. So it might even be on the turn now,
so I guess one thing that surprised me was a lot of the scenarios we were talking
about seemed to me to be quite close to that domain around the internet of things.
And being able to associate, there’s a nice Gartner illustration showing, you've got
things, and you've got people, you've got the relationships between them. So in
some ways it was interesting for me that what I was seeing at the peak, wasn’t
something that I could (laughter) I could make happen in the road mapping as being
something that was extremely important for us to do. And I hope I accepted that
with some grace (laughter) as we went through the process.” (Anthony)
Overall, Design Thinkers took a more holistic and long-term view of systems and IT was often
seen as essential and enabling for other business processes.
Table 6.1 provides an overview of the five thought worlds and their characteristics and
orientations.
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Table 6.1: Thought worlds in the empirical setting

Thought worlds
Characteristics
/ orientations
Key
contributions /
content
knowledge

Company Warriors





Beliefs
Temporal
outlook

Attitudes

Values





Customers are largely
heterogeneous

Future



Past, current, and future



Trends and research
show that technology
use will increase
The organisational
strategy will be pursued
regardless of customer
preferences
Efficiencies
Cost savings
Metrics to measure
success
Compete with other
organisations



Customer needs differ
to those assumed by
the IT department
Customers want
flexibility
Not all customers are
tech savvy










Progress organisational
goals
Optimise performance




System Users





Customers are largely
homogenous



Current and future





Reliable basic
functionality is priority
instead of latest
technology (but not
opposed to extras)






Good communication
Flexibility for end user
Good service
Transparency






Reliability
Communication
Transparency
Data accuracy



Acknowledge and meet
customer needs
Provide service
excellence



Optimise system
functionality
Provide reliable
systems







Technical details
Barriers to
implementation
Current and short-term
IT projects under way

Design Thinkers



Customers are largely
homogenous in that
they are tech savvy

Current



Future

Build it and they will
come
Systems and
applications should
serve the majority



Technology enables
business processes
Customers should have
delightful experience
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Easy implementation
Standardisation





Standardise IT
operations
Assess feasibility of
technology solutions





Long-term technology
and industry
developments
Technology vision












IT Implementers

First-hand customer
needs (from own
experience)
System-specific function
requirements
I am the customer and I
know what I want and
need


Current customer needs
and preferences
Service expectations





Principal
tactics

Organisational strategy
and goals
Long-term user
behaviour
IT projects in planning
Customers are largely
homogenous in that
they will adapt

Service Advocates

Early adoption of
technology
Improvement and
making things better for
customers and
organisation

Incorporate technology
vision and technological
excellence

The thought worlds are characterised by different levels of expertise that were
revealed in participants’ high-level knowledge content contributions, values, attitudes, and
beliefs. A closer analysis showed that the thought worlds carried what I call ‘principal tactics’.
These principal tactics were derived from a combination of content contributions and values,
attitudes, and beliefs. Specifically, principal tactics refer to the priorities that participants
pursued during the workshops and were identified based on the analysis of workshop
contributions and interviews (see Table 6.1).
After mapping out the five thought worlds, including their respective content
knowledge and principal tactics, the next section explains the process of knowledge
coordination in my empirical setting.

6.2 Knowledge coordination
In this section I outline the process of knowledge coordination in the empirical setting of this
research. Here, the key finding is that the knowledge coordination process consisted of two
subprocesses. The first process (B–E, Figure 6.3) describes the development from actor
disposition to common understanding. The common understanding is embodied in collective
knowledge artefacts and forms a prerequisite for the second process to occur. The first process
is specifically marked by the action-formation mechanism knowledge extraction, which,
through skilled facilitation, elicited the individual content knowledge and expertise (C–D,
Figure 6.3). The second process (E–H, Figure 6.3) describes the development from common
understanding to negotiated strategic priorities, where collective knowledge artefacts become
a passive actor in addition to the knowledge contributors and knowledge facilitator. The
second process is marked by the analysis of the items documented as labels and definitions –
the action-formation mechanism informed analysis. I present the types of mechanisms in each
subprocess by following the Coleman micro-macro model, which is structured into situational,
action-formation, and transformational mechanisms (Hedström & Ylikoski, 2010; Storbacka et
al., 2016).
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Figure 6.3: Knowledge coordination in the empirical setting
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Two action-formation and two transformational mechanisms became apparent, each
leading to different outcomes, which formed crucial steps in the knowledge coordination
process. Hence, I extended my analytical framework to reflect the two subprocesses. Both
outcomes are aggregations of individuals’ actions and interactions and are therefore placed at
the meso-level (Figure 6.3).
The two ‘boats’ interlink, showing that knowledge extraction and synthesis precede
informed analysis (Figure 6.3). As I explain below, this aggregation stems from the
development of collective knowledge artefacts that become actors in the second subprocess.
These artefacts provide a vehicle for common understanding, or at least terminology, between
thought worlds in the context of the respective TRM projects. While the subprocesses are
depicted in a linear fashion, the full TRM project underwent multiple cycles. Because each
workshop had a different lens and purpose (market and business, product features, and
technologies), knowledge extraction and informed analysis was undergone multiple times.
However, for the purpose of explaining knowledge coordination I will refer to these two
subprocesses in a singular manner.

6.2.1

Subprocess 1: From actor disposition to common understanding

Establishing a sense of common understanding from dispersed actor dispositions – that is,
heterogeneous content knowledge, expertise, and principal tactics including different values,
attitudes, and beliefs – was the first step in the process of knowledge coordination. The
common understanding was both explicated and embedded in the collective knowledge
artefacts that were developed during this subprocess.
Situational mechanisms: Forming conditions of knowledge contribution
This section presents the situational mechanisms that form the conditions of actions. I
identified two components, namely (1) the knowledge contributors together with their
heterogeneous knowledge and principal tactics; and (2) engagement opportunities where
knowledge and principles could be expressed.
Knowledge contributors (Workshop participants)
Individuals with heterogeneous knowledge are a prerequisite for knowledge coordination to
occur. In section 6.1.1, I identified and described five thought worlds including their key
knowledge areas and values, attitudes, and beliefs that were evident in the empirical setting.
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I have distinguished between content knowledge and principal tactics, the latter being a
combination of values, attitudes, and beliefs and often evident in moments of decision making.
Although individuals are complex, and their properties are more extensive than their thought
world orientations, the approach suffices for the purposes of my research. It enabled me to
establish that individuals in the empirical setting had different knowledge and areas of
expertise. I label these individuals knowledge contributors.
Knowledge contributors bring their unique knowledge and expertise to the workshop
environment. Their knowledge, attitudes, values, and beliefs were shaped by their previous
work experiences and education, as demonstrated by the thought worlds they inhabit. My
analysis is summarised in Figure 6.4 and shows that participants employed heterogeneous
principal tactics in addition to their knowledge contribution. These principal tactics were
often not aligned. The distinction between high-level knowledge and the different principles
is important to acknowledge. The former, if contributed and transformed, create the
opportunity to produce fruitful discussions and innovative solutions for the respective IT
service areas. The latter, on the other hand, can inhibit those fruitful discussions and outcomes.
Pursuing thought world principles often seemed inward-looking and, depending on the
degree of incommensurateness with principles of other thought worlds, limiting in terms of
progress in the context of innovation.
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Figure 6.4: Properties of knowledge contributors
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Engagement opportunities
A joint property of all knowledge contributors – independent of their thought worlds – was
their ability to express and articulate their insights, experience, and principal tactics. However,
in order for this to occur, an environment had to be created where these insights could be
exchanged. Effectively, engagement opportunities had to be provided in which actors could
verbalise their ideas and expertise which, in turn, had to be heard by other actors. Furthermore,
these contributions had to be relevant for the innovation purpose, that is, the respective
service areas. The TRM workshops provided such an arena. The opportunity to engage and
express themselves, especially when contributing to decision-making processes, is an
important component. Having these experts in the room who were able to voice and justify
their views led, at times, to the group changing their initial assumptions:
”One example was [the product feature] ‘ID Cards’ and looking at [the business
driver] ‘Communication’. Initially we rated it as zero. But ‘Communication’ is a
big part of ‘ID Cards’ because it's their tangible proof that they are actually a
member of Alpha. So bringing that sort of knowledge into it, particularly when you
are a subject matter expert on something, because people don’t know about that. So
the [technologist] wouldn’t know anything about that. She wouldn’t know what it’s
like for an ID card printer to break and then have people just abusing you because
they can’t get their card printed.” (Emma)
The engagement opportunity therefore is a prerequisite for the condition of individual
action to unfold. As discussed in Chapter 5, the TRM method consists of three key processes:
(1) brainstorming, where knowledge, creativity and experience are expressed; (2) grouping
and labelling, where a common ground in the context of the TRM project is negotiated and
the ideas are summarised into categories; and (3) rating, where these ideas are evaluated and
subject to further negotiations. The relevance of these processes is twofold. Firstly, they are
part of a directed setting that forms the context in which knowledge contribution can unfold,
that is, the conditions of action. Secondly, the artefacts that resulted from these processes are
an important medium to help transform individual knowledge into a coordinated collective
and hence common understanding. Both, the definitions and ratings were collective-level
outcomes and are hence placed at the meso-level (Figure 6.3). These processes leading to these
outcomes were identified as transformational mechanisms.
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Combined, the presence of knowledge contributors and the engagement opportunities
(in form of the TRM workshops) resulted in a disposition to act, that is, to disclose and
contribute topic-relevant knowledge. The underlying practices in the context of the
workshops, including the workshop facilitation, played an important role for the actionformation mechanism, which is addressed in the next section.
Action-formation mechanism: The role of the knowledge facilitator
The knowledge contributors, including their heterogeneous properties and the engagement
opportunities, formed the initial context for actor disposition and hence individual actions to
occur. Contributing to the workshop discussions was the key action that knowledge
contributors were intended to perform. The degree of engagement differed amongst
participants. While engagement can arguably be influenced by personality traits, this was not
assessed in my research. For this, I had first-hand evidence where participants reported they
were disengaged, as well as the workshop observations that were at times followed up during
the interviews.
The level of engagement was to some degree determined by the workshop purpose,
that is, whether the focus was on customers, product features, or technology. Participants who
were more interested in particular topics (or workshop lenses) would contribute more in those
workshops where they were addressed. For example, some technology experts were more
concerned with details and specific technology solutions where they could contribute their
detailed knowledge rather than the high-level concepts that were discussed in the early
workshops:
“The first two [workshops] were quite boring and a bit high-level and too abstract.
And, especially people like Anthony like to think at 3000 feet, and it’s not very
concrete and you’re like “how is that gonna work?” But eventually I think the
progression towards concreteness and detail, it became a lot more interesting. And
I sort of got a bit more into it when I could start hassling Deborah about drones and
that sort of thing. So, yeah. To start with, I was quite bored. But when it became
more detailed, I became a lot more interested.” (Charlie)
In a similar vein, participants with no or little technology background would
contribute less or not at all during the more technology-oriented workshops and discussions.
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“Today’s workshop was probably the one that I felt like I just didn’t contributed
anything or really understand what was being talked about. It was a very technical
workshop. Perhaps Hannah and I could have easily not been there. Because,
definitely speaking from my own perspective, it didn’t feel that useful to the group
and they didn’t feel that useful to me. But the previous ones I felt like I could
contribute a lot more and I probably learned more as well. So think about the drivers
and the product features, for example. Yeah, a lot of it it’s quite abstract. Identity
stuff. It’s quite hard to get your head around, what are these, what are these things.
You kind of just take it for granted. When I’m signing into my bank, I don’t really
think about what’s going on, I just want it to, quickly, and get in there, and no one
else to get in there.” (Grace)
Both examples illustrate two things. Firstly, the engagement and engagement
opportunities differed depending on the workshop topic and hence the amount of
contributions individuals could make. Secondly, they illustrate two of the values on which
the respective thought worlds were constructed, that is, concreteness for IT Implementers and
functionality for the System Users (see section 6.1.1).
The existence of the situational mechanisms (knowledge contributors and engagement
opportunities) alone is insufficient for a useful action to occur. The facilitator was an important
actor who played a crucial role in the process I label knowledge extraction. Knowledge
extraction is the step where knowledge contributors disclose their knowledge and principal
tactics while keeping them relevant to the overall context.
Knowledge extraction and in-situ knowledge artefacts
In order for fruitful discussions to occur and knowledge to be elicited and extracted, an
impetus had to occur. In my empirical context, this role was filled by the workshop facilitator,
Xavier, who was a key actor for several reasons. Firstly, he had extensive experience in
applying the TRM process and hence was able to follow the workshop sequences, using the
different techniques skilfully, and keeping the workshops on track. Secondly, he had
extensive experience with group facilitation and he was therefore aware of and sensitised
towards the different principles and concerns that individuals of different thought worlds had.
He was able to identify and extract the different views that participants held:
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“I think having a sense of, an understanding, of how different groups of people think
matters. So, I have a sense in how, for example, engineers tend to think, I know how
software developers tend to think. I know how sales people tend to think, I know
how customer service people tend to think. So it, it enables me to know where they’re
coming from, I don’t necessarily know the details of stuff but I, I know why they’re
coming from things in their particular direction.” (Xavier)
By applying the techniques of the TRM method and his ability to sense and assess
which discussions were relevant for bringing the TRM process forward, Xavier was able to
ask relevant questions. His position as a perceived neutral facilitator also enabled him to
decisively guide conversations. Participants largely ascribed him neutrality in terms of
workshop outcomes, but often pointed out that they felt he had an agenda in terms of what
he wanted to get out of them with regard to the process, indicating that he had a clear picture
in his mind of what he wanted to achieve.
In order to identify the properties of the knowledge facilitator, I analysed the
statements about the facilitator and facilitation as experienced by the workshop participants
and my workshop observations. This resulted in a combination of abilities and actions that
together determined the properties of the knowledge facilitator. The abilities, in the research
context, are the properties that encapsulate what the facilitator was capable of. These were
based on the assessments made by workshop participants and what abilities they ascribed
him, given their experience of the process. In addition, information from the interview with
the facilitator informed this type of property. The actions are the properties that relate to what
the facilitator actually did. These were predominantly captured in my observation write-ups
but also complemented by accounts given by workshop participants when they relived and
described a specific situation and hence referred to specific actions. In order to distinguish
these two types of properties, I have labelled the first-order concepts as shown in Figure 6.5.
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Figure 6.5: Properties of knowledge facilitator for action-formation mechanisms

This procedure led me to identify the knowledge extraction process as the actionformation mechanism. In total, four overarching properties of the knowledge facilitator were
revealed to be important: (1) giving an impetus for discussions, (2) eliciting (project-relevant)
knowledge, (3) navigating principal tactics, and (4) synthesising knowledge. However, only
the first three properties are necessary for the action-formation mechanism to occur. The
fourth property (synthesise knowledge) is further addressed in the context of
transformational mechanisms. The third property (navigating principal tactics) is also an
important property for the transformational mechanisms. This is the case especially in the
second process (from common understanding to negotiated strategic priorities), which is
addressed in section 6.2.3.
By following the sequence of the fast-start TRM and employing the techniques,
knowledge contributors were prompted to provide their knowledge and ideas. However, my
analysis shows that in addition to these structural components, the facilitator had to give
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further impetus for people to start contributing. He did this by actively expressing the
‘problems’ that he wanted the participants to address.
After a list of market drivers is generated, Xavier diverts to business drivers and
asks ‘what’s important to the business?’ He refers to Jacob’s earlier comment on
costs being a main driver for this project. Ethan seems to be finished with his iPad
to join the conversation. Daniel mentions cost of R&D, and the costs of building
new R&D facilities. Somehow the conversation starts around reputation and that
Alpha’s reputation is important to consider. Xavier brings the conversation back by
saying “when we think of costs, what I can see is costs of service.” Various business
drivers are listed. Xavier distinguishes between costs that are explicit on a profit
and loss statement and invisible costs (e.g. taking 1 hour to print something that
should only take 30 seconds). After further discussions Liam and Christopher
jointly suggest ‘efficiency’. (EUS WS 2)
This vignette illustrates that Xavier phrased the questions in a way that made it clear
to participants what is expected. Instead of asking, “What are the business drivers?”, he linked
his question clearly to the topic of the TRM by asking what is important for the business and
added a concrete example. This provided the impetus for participants to contribute.
Employing brainstorming was one technique Xavier used in order to elicit the
knowledge. After giving the impetus, the resulting individual contributions were captured on
the whiteboard in a form of in-situ knowledge artefacts. This was an important step as it
enabled participants to express their knowledge based on how they saw the world and the
values and principles they carried. However, it was often not easy to find the right
terminology, even though people could describe what they meant:
“I don’t think it was like a click and people just agreed. I think it was quite a long
process to drive to that [agreement]. Remember when Xavier was at the whiteboard
and asked people ‘what do you think’ …, it was how long to name the first two or
three criteria? It was not easy. Before the grouping, just naming what’s the
important aspects we need to consider. The service feature was so hard to extract. I
thought that was the most challenging part so far. Once it’s on the board people can
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rationalise and do that next level analysis and grouping them, and then become
more clear.” (Meredith)
This process resulted in in-situ visualisations of knowledge contributions which were
captured on the whiteboard as disparate ideas. It formed a crucial step in the overall
knowledge coordination process, in particular as an idea-generation mechanism. The
following observation write-up exemplifies how such processes unfolded in my empirical
setting. The write-up was documented in the IAM project:
Xavier started with ‘Better ID cards’ and asked the group if they can think of any
technologies that can support any of these product feature concepts. Charlie starts
by throwing in ‘chipped cards,’ similar to paywave. The others add that this requires
a paywave infrastructure and a card administration software. Brian mentions
biometrics such as face recognition and thumb prints, someone adds heartbeat.
Laughter. Emma suggests integration with other cards such as credit cards or the
AT HOP card8. Something like a BYO9 card, someone adds. Deborah then thinks
about a phone app downloadable to iPhones, Android devices or Windows handsets.
Anthony jumps onto his iPad and reads out a few suggestions from a Gartner report
on access cards in organisations. (IAM WS 3)
The vignette shows how ideas are built up and developed based on previous
comments. Before each brainstorming, the facilitator often gave the impetus to start the
process by asking very specific questions and hence following the TRM process.
“But what’s interesting is like, for people like Deborah and Xavier who are kind of
hosting the workshop, they know what they want to get out of us and they would
set the boundaries, especially Xavier. So it’s this weird balance between they know
they are the experts, they know what they’re talking about, but they are trying not
to influence us too much in terms of our responses. So sometimes we would, us in
the group, would give an idea, and then Xavier would say “But what’s the
something about it?” Cause, to him, he knows that’s not actually not quite the right

8
9

Auckland Transport prepay travel card for busses, trains, and ferries around Auckland, New Zealand.
BYO = Bring Your Own. “Device” is omitted here.
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answer that’s gonna be useful in that context. But, we just being participants, we
don’t know necessarily that. So that was interesting kind of, the directed,
brainstorming and trying to get that balance of them not dictating to us.” (Grace)
This relates back to the property of providing the impetus for discussion that was
displayed by the knowledge facilitator. Another important property was the ability to elicit
project-relevant content knowledge. This was done by purposefully guiding participants
through the discussions and using his ability to identify differences in understanding. For
example, in the IAM TRM project Xavier decided to add another workshop that focused on
finalising the market drivers and to foster more future-oriented thinking. The vignette below
provides an example of how the knowledge facilitator, when faced with lack of engagement
and understanding, directed the knowledge contributors purposefully in order to be able to
extract the relevant knowledge:
Xavier opens the workshop by stressing the importance to not focus too much on
details or small things that need to be fixed urgently but rather on what needs to be
built for the future. He wants the participants to associate with ID management
and provides examples of a bank and Google and how IDs are managed there. In
order to prompt people to think at a higher, more strategic level, he employs the
SWOT [Strengths, Weaknesses, Opportunities, and Threats] analysis, a structured
planning technique that assesses a firm’s strengths, weaknesses, opportunities and
threats. Xavier begins by asking the group about Alpha’s strengths and weaknesses.
Silence. He then asks them what ID systems they are familiar with, from the top of
their minds. Deborah starts with banks, Anthony mentions social media,
government and hospitals and Grace suggests Auckland Transport and the City
Library. (IAM WS 1b)
The SWOT analysis and restating of questions successfully engaged participants and
helped them to think beyond only Alpha. Participants’ contributions drew on their previous
experience. For example, prior to joining Alpha, Deborah had worked for a bank and Grace
used to work for a local government council. Lively discussions unfolded and everyone
contributed. When participants were not sure about what to call something, they described
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the functionalities in order to explain it to the group. This enabled other participants to
provide a term:
Isaac says that the online banking of Bank of New Zealand (BNZ) is his favourite
because of the security when logging in. He describes the log in process, which
includes the need to provide bank account number, password, and a NetCode that
can be generated based on the request from the system. While Isaac describes the
process, Xavier asks subtly for terminology. He says “two-factor authentication”
and looks at Deborah. Deborah nods and adds that it is called two-factor
authentication. Xavier writes “layered access – intelligent” as a strength on the
whiteboard. (IAM WS 1b)
The knowledge extraction process resulted in disparate ideas and contributions but
this was an essential step in that the active involvement of the knowledge facilitator enabled
and encouraged knowledge contributors to disclose and express the knowledge that they
deemed relevant for the respective TRM project purpose. In addition to eliciting knowledge,
Xavier also navigated the principal tactics. For example, he would constantly bring the
discussions back to the workshop topics and ask participants how their contributions would
link back and benefit the TRM projects, the customers, or the organisation.
Overall, this process was largely marked by content knowledge. For example, at times
the technical discussions proved difficult for non-technical participants. These discussions
predominantly occurred in workshop 3 (technology solutions), but other workshops were also
marked by pockets of specialist discussions. Non-technology participants largely trusted the
content knowledge contributions of the technologists.
“I just trust that they know what they're talking about. And I sort of look to the
rest of the group in terms of them agreeing. And if I don't understand, I'm not
gonna waste people’s time asking. Cause it's not really important that I know. I'll
just leave that to them. All of the technical stuff.” (Grace)
They felt they could trust the detailed content knowledge brought forward by
technologists but also used other participants to implicitly validate the information brought
forward by observing their reactions to contributions.
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Transformational mechanism: From disparate knowledge to common understanding
This section outlines the transformational mechanism. This is where “a number of individuals
interact with one another and the specific mechanism (which differs depending on the nature
of the interaction) shows how these individual actions are transformed into some kind of
collective outcome, be it intended or unintended” (Hedström & Ylikoski, 2010, p. 23). The
different actions – manifested in the heterogeneous contributions by participants during the
workshops – were aggregated into collective knowledge artefacts that, in turn, became actors
and an essential part of the workshop dynamics. These collective knowledge artefacts were
the results of the grouping exercise described in Chapter 5. The knowledge facilitator, again,
played a crucial role in synthesising these contributions. This was largely done by employing
the grouping exercise referred to earlier.
Developing collective knowledge artefacts
The artefacts were collectively developed and often resulted from negotiations between
participants with guidance from the facilitation. Hence, they are considered to be meso-level
constructs as they embody the collective knowledge and, more importantly, some degree of
collective agreement of the group. The two types of artefacts are (1) the labels and underlying
definitions, which resulted from the grouping and labelling of brainstormed items; and (2) the
analysis grids, which were used for the rating of the definitions. This subsection only
addresses the labels and their definitions.
While the outcomes of the brainstorming exercise on the whiteboard were rather
disparate and largely represented the content knowledge, ideas, and principal tactics of
knowledge contributors, the definitions and labels that emerged in the grouping exercise
required participants to negotiate the content and develop overarching labels of customer
segments, market and business drivers, performance features, and technology solutions in the
respective workshops. The in-situ artefacts had to be transformed into collectively negotiated
items, that is, the definitions (see Chapter 5). This was done via the grouping exercise and
again relied on the skills of the knowledge facilitator. Here, the focus was on his ability to
synthesise knowledge (Figure 6.6).
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Figure 6.6: Properties of knowledge facilitator for transformational mechanism

The synthesis of knowledge (and principal tactics) required disparate, individual ideas
and priorities to be combined and aggregated into a whole:
“Because we don’t wanna put all these 400 [brainstormed] things up and analyse
them all. We want to see how they relate to each other. So (the facilitator) would go
through that process of grouping them together, the bubbles, and then, and getting
agreement from the group that those bubbles were right. And there were times when
we’d put one in here, and then change our mind and put it over there, and shuffle
them round. But then, to give it an overall name or a label, again was a collaborative
group effort to do. To come up with the one word or the couple of words that defined
what the bubble was about. So that, when we were doing our analysis, we had that
label to work off, and if we ever doubted what we really meant by the label, we could
then pull out the underlying pieces that fitted into it in order to make our assessment
and create a ranking.” (Gabriel)
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The above extract highlights two things. Firstly, deciding on the groupings and the
labelling, that is developing the definitions, was a collective effort that stemmed from
negotiations between participants and facilitator. Effectively, the disparate knowledge (or insitu artefacts) were synthesised into collective knowledge artefacts. Secondly, these definitions
became a stable part of the TRM process. Once they were documented and distributed by the
note takers (situational mechanism in subprocess 2), participants relied on them. They kept
referring back to them especially when they were unsure about the items, or definitions, that
were initially included:
“I did find the definitions effective. But sometimes trying to get my brain around
how I was looking at those things that we had on the board, the brainstorming,
understanding what we were trying to achieve. Or sometimes I’d come back to
thinking of something in its narrow meaning. Or looking at ‘support’, say, as being
full support, not being what it was that was behind support [in the definitions]. So,
to get my brain back on track to what we were actually doing. Yeah, but it did show
exactly everyone’s different interpretations of things. And I think for probably the
first two or three workshops, it took people a bit, some of us more than others, to get
aligned with what we were doing there. And, of course, then required constant
reminder every time, you know, what’s behind those things, what are we actually
trying to do there.” (Norman)
This indicates that participants still fell back on their own thought world
interpretations, in particular where the chosen terminology of labels was rather general.
Examples were terms such as ‘support’ or ‘communication’. However, the process of
developing these labels together led to a degree of common understanding that was
documented and could be drawn upon when needed.

6.2.2

Subprocess 2: From common understanding to negotiated priorities

This process describes the step from common understanding to the actual knowledge
outcomes that encapsulated the assessments and judgements of the group. The tangible
outputs here were the ratings which were negotiated and entered into the analysis grid (Excel
spreadsheet). This helped identify the priorities for the respective IT service areas. For this
step to occur, the collective knowledge artefacts that reflected the common understanding had
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to remain accessible as they were largely outside of knowledge contributors’ default thought
world associations.
Situational mechanism: Forming conditions of decision making
Establishing common knowledge was a prerequisite for the next step in the knowledge
coordination process. Knowledge contributors had to collectively analyse and assess the
different options and prioritise accordingly. For this to occur effectively, it was important that
they had a somewhat similar understanding of the items they were rating, especially where
there were consequences for their respective business units involved but also in order
contribute expertise. Therefore, the collective knowledge artefacts that were developed in
Process 1 formed a key component.
Formalising collective knowledge artefacts
Both TRM projects had designated note takers who were responsible for documenting and
electronically distributing the discussion outcomes and labels, including their definitions. If
labels were not clear, they were challenged by the knowledge contributors. The note takers
had to observe and understand the contributions and outcomes. During the brainstorming
discussions, they had to capture a wealth of information that they then condensed into
succinct summaries. In essence, note takers transformed the groupings and discussion points
into tangible products that became a vital actor in the knowledge coordination process: the
labels and definitions. This formed, in addition to the existing ones – knowledge contributors
and engagement platforms – the situational mechanism for the second subprocess of
knowledge coordination.
Face-to-face engagement opportunities
The opportunity to engage was also important. Knowledge contributors met physically
during allocated time slots in order to produce a particular outcome – technology roadmaps
for the respective service areas. The opportunity to exchange thoughts and discuss while
being in the same room was especially important in the informed analysis and leading up to
the rating exercise. In both TRM projects, some ratings were done as homework, and in both
cases participants reported similar experiences:
“I guess that’s reflective of that first ranking exercise where we [individually did it
as a homework] and didn’t sit collectively to look at it and didn’t collectively
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reiterate the common definition. … It created a lot more variance in that particular
rating than all of the subsequence ones where we spent the time to review each one,
and slowly work through them.” (Gabriel)
Hence, the spatiotemporal aspect – knowledge contributors being in the same location
at the same time – was important in order for the knowledge coordination process to unfold.
The opportunity to engage and explain their lines of thinking was perceived as important by
most workshop participants:
“The interaction, I think that was missing [today when some people were absent]
because when we were doing the rating someone would say something and that
might change the way that the whole group was thinking. And when you’re doing
it separately you haven’t got that. And there is no way of saying “I chose 8 because
I am thinking of this particular use case.” And so when we were doing it without
that person, we don’t know what their use case is.” (Emma)
Action-formation mechanism: The role of collective knowledge artefacts
Taking actor disposition and collective knowledge artefacts as conditions of action, this
section describes how this led to knowledge contribution in the form of individual ratings of
features, services, and technologies. The documented definitions established the meaning of
labels and provided a somewhat common ground for the so-called ‘what’ question, i.e. the
drivers, features, or solutions and their underlying components. Each rating attached a “value”
to an item in terms of its potential impact on other items (see Chapter 5).
Utilising collective knowledge artefacts
The collective knowledge artefacts, once documented, are considered actors as they had the
ability – albeit passively – to shape the discussions. For example, the notes were consulted
whenever there was lack of clarity about definitions of customers, product features, or
technology solutions. This was often the case during general discussions, when the ratings
were undertaken or when a rating was challenged or justified. Hence, the labels and their
definitions became passive actors that could only be activated by individuals who would
verbalise or visualise them to inform further discussions. Despite this passiveness, they
carried a degree of power in that they were accepted to the extent that their content could be
arbitrative for decision making:
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“I think [without establishing the definitions] you’d end up in a circular argument
probably. Being able to always come back to definitions of what we were trying to
talk about, in this context, was critical for everyone staying on the same page, at the
same time. And, the very fact that Xavier had to keep asking Paul to read out things,
and then by actually putting them up on the board, we moved much faster [through
the ratings], because everyone could see, and interpret, rather than trying to
remember. Those sorts of techniques and tools are absolutely essential, I think, to
getting through the process.” (Frederick)
The above statement reflects a sentiment many participants expressed during the
interviews and implies two things. Firstly, the definitions were useful to keep everyone
aligned in terms of meaning of concepts and built a stock or library of common, explicit
understanding. This was especially useful to overcome ‘interpretive barriers’ that relate to
thought world-specific terminology and associations. By providing consistent terminology
and tangible items that could be referred to during discussions, they helped develop and
maintain workshop-relevant meanings.
Secondly, the definitions and meanings had to be physically available because of their
property of carrying meaning outside the default thought world association. Because they
were terms that were created in the context of, and for the purpose of, the TRM project, they
were not part of participants’ habitual and everyday cognitive repertoire and hence not
instantly retrievable. While this made it difficult for participants to ‘remember’ the different
meanings, it also allowed the group to find neutral, thought world-independent terminology.
This property of carrying meaning outside of default thought world associations created the
need to turn them into tangible outputs. A common theme in the interviews, which was also
noticeable in the observations, was the missing visualisation of the definitions. Although the
note takers had captured and electronically distributed them, participants did not receive a
printed copy:
“Yeah, the definitions were really important. I thought we should’ve had them on a
big screen while we were doing it. Or on a whiteboard, and all the definitions on
both sides, and then putting the numbers in for that. We started doing at the end,
right?” (Christopher)
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As outlined earlier, these artefacts were largely thought world-neutral. While this was
useful in the context of the TRM workshops as a means to bring together disparate insights
and develop a common base to launch the next step from, knowledge contributors struggled
to remember the labels and their underlying definitions. As stated above, consistent
visualisation would have been one way to circumvent this. However, given these difficulties
of ‘remembering’, it made it near impossible for someone to understand the terminology who
was not part of the workshops.
“I'm not sure if the terminology is easy for somebody to interpret if they come along
to it fresh. If you'd been through the workshop, yes. So our next challenge is how do
we take that good outcome and translate it to something that people will recognise
more, the people that haven’t been there. And not lose the fidelity of engagement.”
(Liam)
This shows that the labels were very contextual and situational rather than general. In
a way, they were confined to the TRM workshops, and the explicit knowledge resided in the
artefacts, not the individuals. However, the artefacts needed to be taken in combination with
the workshop experience to enable individuals to make sense of them. Figure 6.7 provides a
summary of the three properties of the collective knowledge artefacts.
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Figure 6.7: Properties of collective knowledge artefacts

While the processes of knowledge extraction and contribution were also observable
and necessary, the outcome required a further step – analysis and evaluation, for which the
collective knowledge artefacts were again a prerequisite.
Transformational mechanism: Negotiating the way forward
The aggregation of individual knowledge was again helped by the medium of artefacts.
During the rating exercise, knowledge contributors had to present their evaluation of the
importance of some factors to other participants. The aim of this process was to distinguish
the priorities from the nice-to-haves and was essentially a decision-making process. The
differing levels of experience, expertise and principal tactics of participants were often explicit
during these rating exercises.
Navigating principal tactics
The process dynamics were varied in the sense that some ratings were arrived at quickly and
the group showed consensus whereas others were highly debated. This shows that the ratings
had the ability to tease out issues, misunderstandings, and disagreements between thought
worlds. The individual ratings and discussions around them were grounded in making sense
of the collective knowledge artefacts (i.e. labels) and using this to provide an informed opinion
which was complemented by justification and hence expert knowledge. Hence, the artefacts
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embodied rules that needed to be clear in order to progress with the analysis. This was
especially important when navigating principal tactics, as they served as tangible tools to keep
the discussion focused and remind actors of previous agreements reached.
Figure 6.8: Properties of rating process and analysis grid

The rating unfolded row by row, and the knowledge facilitator mapped the items
against each other by entering them into the analysis grid. This was done while knowledge
contributors assessed the importance of each item relative to the others. The knowledge
facilitator, by skilfully utilising the analysis grid, aided the knowledge synthesis. This was
done verbally by asking follow-up questions but also by decisively intervening and
demanding a final number when the discussion went on too long or when participants had
strong, disparate views:
We are now rating ‘Networking’ on ‘Delivery’. Ethan says something to which
Henry adds “it seems to me a trade-off between on site and off site. What do we
further need to invest in on site?” Liam says that off site is an issue of connectivity
and Ethan is of the view that “that’s something we’re never going to solve.” Henry
asks “if we talk the next 3 years, where is the institutional value?” Isabella says that
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she in her business unit has rooms where Wifi does not work. Liam suggests new
Wifi technology etc. Xavier intervenes: “So, is ‘Networking’ gonna improve
‘Delivery’? Someone says 6. Daniel thinks it is higher, an 8 or 9 relative to
technology solutions. He argues that image management and differentiated services
is less. Both items are part of the definition of the product feature ‘Delivery’. Ethan
suggests 6. Daniel says 10 and provides his rationale for the rating. Ethan says that
this is not in terms of our particular definition. Jacob adds that “In terms of
‘Delivery’, it’s a mixed bag.” Benjamin suggests 8. Daniel says he can’t do any of
those abstract services without some of the underlying items in ‘Networking’.
Benjamin says that there is no point providing these if people can’t access them.
Jacob recaps the discussion and explains, picking the issue apart and concludes “it
is important, I would agree. Somewhere between 7 or 8.” The group finally settles
on an 8 and Xavier enters it in to the spreadsheet. (EUS WS 3b)
This vignette exemplifies the properties inherent in the rating process (Figure 6.8). The
prioritisation, that is, the rating, did lead to discussions between participants in both TRM
projects and surfaced when participants did not agree with the sentiment of the rest of the
room or the suggestions put forward by individuals. It provided an opportunity to present
and defend what they perceived as important based on their experience and expertise but also
teased out issues and tensions between individuals from different thought worlds. The
principal tactics became evident to the observer. The reference to the definitions of ‘Delivery’
confirms the importance of collective artefacts to the process.
For the decision making and prioritising, rules and directions seemed to be of
importance, especially during disputes. Some participants were concerned about the lack of
solid, fixed definitions for each number of the scale:
“I don't think we gave anything less than a 5. At that point, the whole 1 to 10 is a
little bit arbitrary anyway. So some definition about what the numbers meant, I
think, would have made us look at them a little more objectively and consistently.
So that an 8 meant the same thing every time we used an 8.” (Frederick)
However, the knowledge facilitator often tried to mitigate this by collectively sensechecking the ratings once they were completed. Here, he encouraged knowledge contributors
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to voice any concerns if they would identify irregularities or did absolutely not agree with the
overall sentiment. In addition to teasing out issues, the processes of rating and populating the
analysis grid enabled the group to prioritise the direction. These prioritisations resulted in a
collectively negotiated document that was further refined and served as another discussion
platform. While these numbers were not seen as absolute and fixed, they did indicate, at a
high level, which projects corresponding to the features and solutions would be important for
the collective, rather than the individual:
“You have to justify it so you can't just come up with anything. So that was
extensive and lengthy but I believe really worth it coz then everyone can see 'I see
what you mean and that's why it makes sense.‘ And it was the people that owned
those areas that either degraded their rating or raised it based on the community
discussion as such.” (Deborah)
This indicates the collective nature of the artefact, which was the result of aggregating
individual knowledge and principal tactics into collectively negotiated outcomes with the
potential to aid decision making at the meso-level.

6.3 Summary of findings
My research set out to answer the following two research questions:
1. How is heterogeneous knowledge coordinated for innovation?
2. What role do individuals and their interactions play in the coordination of heterogeneous
knowledge?
In order to answer my first research question, I established that knowledge heterogeneity was
present in my empirical setting by identifying five thought worlds and their attributes. I found
that in addition to differences in content knowledge, the thought worlds also carried
heterogeneous principal tactics which were rooted in the attitudes, values, and beliefs that are
characteristic of each thought world. Following the tenets of the microfoundations movement
inherent in the structure of the Coleman model, I then identified three key actors, namely the
knowledge contributors, the knowledge facilitator, and collective knowledge artefacts. For
each actor, I identified properties that added to the knowledge coordination process. This
allowed me to closely examine the processes and relations between the actors and their
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respective properties whilst drawing conclusions about the process of knowledge
coordination in the context of TRM projects.
My findings show that the knowledge coordination process in the empirical setting of
this research consisted of two subprocesses (Figure 6.3). The first subprocess describes the
development from actor disposition (C) to common understanding (E) and is marked by the
action-formation mechanism of knowledge extraction. Here, the content knowledge and
principles were extracted from the knowledge contributors at the individual level. The
knowledge facilitator played a crucial role by using practices (e.g. brainstorming) and
techniques (e.g. asking naïve questions) to elicit contributions and keeping them relevant to
the TRM project, resulting in in-situ knowledge artefacts that served as a scaffold to support
the knowledge extraction process. The transformational mechanism entailed the aggregation
of contributions into collective knowledge artefacts which created a form of common
understanding around key items and knowledge inputs.
Once the knowledge artefacts were documented and formalised, they became a passive
actor in the second subprocess, which addressed the development from common
understanding to negotiated strategic priorities and decision making. Here, knowledge
contributors would analyse and rate items and hence shape the overall outcome, a process I
call ‘informed analysis’. The collective knowledge artefacts and the knowledge facilitator
played important roles, especially in navigating the principal tactics that became evident in
the rating exercise. The knowledge artefacts (i.e. notes taken and distributed by formal note
takers) were frequently consulted by knowledge contributors to clarify the components and
definitions of these items and to justify their contributions or to challenge others’
contributions. Hence, these knowledge artefacts formed somewhat of common understanding
between participants about particular items that formed part of the knowledge coordination
process. Figure 6.9 provides a summary of the role that the knowledge facilitator and the
knowledge artefacts played during each knowledge coordination sub-process.
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Figure 6.9: Role of facilitator and artefacts in knowledge coordination

6.4 Chapter summary
In this chapter I have presented my findings and explained the process I underwent to arrive
at them. In the first section, I addressed knowledge heterogeneity in the empirical setting by
mapping out five different thought worlds, including their high-level knowledge and
expertise, values, attitudes, beliefs, and the resulting principal tactics (section 6.1). In the
second section, I presented the results that describe the process of knowledge coordination in
the empirical context. I identified two subprocesses that together formed the knowledge
coordination process of the empirical setting of this research. For each subprocess, I presented
the three mechanisms (situational, action-formation, and transformational) (section 6.2).
While each action-formation mechanism occurred at the micro-level of analysis, an
aggregation of dispersed, individual knowledge into collective artefacts that were placed at
the meso-level was needed for the second subprocess to occur. Consequently, I extended my
initial analytical framework.
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Discussion and conclusion
My research set out to examine the coordination process of heterogeneous knowledge for
innovation and the role of individuals and their interactions. This chapter discusses my
interpretation of the findings made from the data collected during this research process.
The chapter is structured as follows. I begin by providing an overview of this study in
which I briefly restate the research objectives and research questions before revisiting the
research design, including the analytical framework that I employed to organise my research,
the research methods, and a description of the empirical context (section 7.1). This is followed
by a discussion of the findings in the context of existing research and my research
contributions (section 7.2). I then outline the practical implications (section 7.3) and the
limitations of this study, opening opportunities for future research (section 7.4). Finally, I
conclude this thesis with some final remarks (section 7.5).

7.1

Overview of this study

The overarching purpose of my research was to examine the coordination of heterogeneous
knowledge for innovation and extend the theoretical foundation of research in this area
(Edmondson & McManus, 2007; Huff, 2009). Because firms are increasingly relying on
heterogeneous knowledge inputs to produce innovation outcomes (Bullinger et al., 2004;
Carnabuci & Operti, 2013; Pisano, 2010), these need to be coordinated within and between
organisations (Grandstrand et al., 1997; Okhuysen & Bechky, 2009; Pavitt, 1998). The process
of innovation entails a unique coordination challenge as it is often faced with uncertainty
(Ben-Menahem et al., 2016; Grandori, 2009).
Whilst innovation scholars have started to address this phenomenon, we only have an
emergent understanding of the role of the individual in innovation endeavours (Crossan &
Apaydin, 2010) and knowledge coordination processes (Von Krogh & Wallin, 2011). Much of
the existing research tends to simplify the complexity of individuals and does not sufficiently
consider individual-level explanations (Felin et al., 2015; Felin & Hesterly, 2007; Xie et al.,
2003). Even when the innovation and knowledge management literatures do recognise that
the individual level is useful to consider, individuals are often analysed based on their
professional backgrounds or technical abilities (Sankowska & Söderlund, 2015; Söderlund &
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Bredin, 2011; Tsai et al., 2014). This implies that they are treated as homogenous within
separate groups. Furthermore, such research is often silent about multilevel factors (Gupta et
al., 2007) and the aggregation of individual actions and interactions into collective-level
outcomes (Crossan & Apaydin, 2010; Felin & Foss, 2006).
I began this study by introducing the research problem and stating my research
questions (Chapter 1), which stemmed from my review of the literature on knowledge
integration in the context of innovation at four levels of analysis: the firm level, the team and
project level, the inter-firm level, and the inter-institutional level (Chapter 2). The review
highlighted that the existing research is predominantly concerned with the types of
mechanisms and practices that are employed for knowledge integration and rarely gives
insight into how these processes occur. Furthermore, the review showed that these
mechanisms have largely been examined in the context of stable environments or established
teams working together on an ongoing basis. In order to provide conceptual clarity, vis-à-vis
previous research, I chose to adopt the term knowledge coordination to reflect the processual
nature of the phenomenon and my focus on micro-level foundations. My first research
question asked how heterogeneous knowledge is coordinated for innovation and stemmed
from this gap in research on collective-level phenomena and the call to acknowledge
differences in attributes of individuals, including their attitudes, cognition, and motivations
(Felin & Foss, 2006; Felin & Hesterly, 2007; Foss, 2009). My second research question examined
the role of individuals and their interactions for knowledge coordination. By emphasising the
role of individuals in the context of knowledge coordination for innovation, I followed an
‘individuals first’ research strategy (Foss, 2009), which is underutilised in organisation theory.
In order to answer my research questions, I organised my research by creating an
analytical framework that merged two perspectives. The first perspective was that of the
microfoundations movement and drew on Coleman’s (1987, 1990) micro-macro model, which
provided the structure and guiding principles to address the different levels of analysis (Felin
et al., 2015; Hedström & Ylikoski, 2010). Specifically, the framework (1) provided a multilevel
structure to organise the dimensions and processes, (2) acknowledged actor heterogeneity by
emphasising the role of individuals (individualism), and (3) recognised individual-level
factors such as norms, beliefs, and principles as forming the conditions of individual action at
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the micro-level of analysis. The second perspective was that of thought worlds, which were
used as a device to establish knowledge heterogeneity. Combining these two concepts enabled
me to answer my research questions. In particular, the microfoundations lens led me to
address the levels of analysis and the role of individuals whilst thought worlds provided a
link between the micro-level and the micro-level and enabled me to identify knowledge
heterogeneity in the empirical setting. This multilevel framework guided my research design,
responding to the recent calls for empirical applications of the framework in organisation
theory (Felin et al., 2012, 2015). By including a meso-level component, I made the framework
empirically accessible and accounted for the additional factors that occur at that level, which
serves as a bridge between the macro- and micro-levels of analysis (Distel, 2016, chapter 2;
Minbaeva, 2013; Minbaeva et al., 2014; Storbacka et al., 2016) (Chapter 3).
I employed a qualitative research design for this research (Denzin & Lincoln, 2011).
The exploratory study was set in a well-defined context consisting of two technology
roadmapping (TRM) projects (Phaal et al., 2013, 2001) that were initiated and sponsored by
the IT department of a large New Zealand-based organisation. This approach was suitable as
TRM is a workshop-based approach where individuals from different parts of the
organisation interact for innovation-orientated purposes. TRM employs a variety of
techniques that aid knowledge processes (Kerr et al., 2012b). Data were collected from nonparticipant observations, semi-structured interviews, informal talks, archival sources, and
publicly available information. The thought worlds – as a device to establish knowledge
heterogeneity – were inductively identified based on the key contributions in the TRM
workshops, and the area of expertise (knowledge) and the values, attitudes, and beliefs that
were displayed in interactions with other workshop participants. The data were analysed by
systematically identifying the heterogeneous actors (knowledge contributors from different
thought worlds, knowledge facilitator, and collective knowledge artefacts) and their
respective properties (Chapter 4). I then described the empirical setting (Chapter 5) and
presented my findings (Chapter 6), which I discuss in this chapter (Chapter 7) (Figure 7.1).
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Figure 7.1: Structure of this study

7.2 Discussion
As shown in Chapter 2, traditional research on knowledge integration is largely rooted in the
knowledge-based view of the firm and is often concerned with the types of mechanisms that
lead to knowledge coordination. Here, the focus often lies on efficient organisational design
through, for example, rules, routines, or incentive structures to achieve organisational
outcomes (for reviews, see Eisenhardt & Santos, 2002; Okhuysen & Bechky, 2009; Tell, 2011).
However, the processes through which these outcomes emerge remain largely black-boxed.
Furthermore, these mechanisms have individuals assumed to be homogenous, having the
same knowledge across functions that result from organisational design and fixed, stable
preferences (Felin & Hesterly, 2007).

7.2.1

Knowledge integration

My findings showed that the knowledge coordination process is composed of two
subprocesses: a knowledge process and a decision process (Figure 7.2). Both sub-processes are
characterised by different dynamics between individuals and, whilst they occur in cycles, the
knowledge process is a pre-requisite for the decision process. Individual knowledge first
needs to be elicited and then aggregated into common understanding that is accessible to the
166

group. This “intersection of individual knowledge sets” permits “individuals to share and
integrate aspects of knowledge which are not common between them” (Grant, 1996b, p. 115).
Such common understanding bridges the different terminology and associated meanings
inherent in different thought worlds as expressed by individuals and is a collective endeavour
where individual contributions are aggregated into a collective understanding.
Figure 7.2: Knowledge process and decision process

My findings showed that the knowledge extraction heavily relied on the
brainstorming process, an activity in which participants’ knowledge is leveraged and new
ideas are generated in three interrelated steps (Kerr, Phaal, & Probert, 2012a). The first
recognises that individuals have unique knowledge and experience, what was evident in the
heterogeneous thought worlds. The second step involves sharing of knowledge and new ideas
with other participants, which was enabled by the impetus that the knowledge facilitator gave.
The third step involves the emergence of associations from the interactions between
participants (Stasson & Bradshaw, as cited in Kerr et al., 2012a), which was evident in
contributions that participants made and how they built on each other. Hence, facilitated
brainstorming served as a mechanism to explicate individuals’ knowledge and make it
accessible for others to build on. Capturing the individual contributions on a whiteboard
relates to the practice of ‘co-creating a scaffold’, where the group “quickly develops, and
elaborates on, a visual or verbal abstract representation” (Majchrzak et al., 2012, p. 960). This
scaffold is fluid and can be reiterated, which was observable during the grouping of in-situ
artefacts.

167

Because they were the result of individuals’ interactions, the knowledge artefacts were
placed at the meso-level of analysis as opposed to remaining at the micro-level of analysis.
This reflected their collective nature as a result of individuals’ actions and highlights the
transformation (knowledge synthesis) that was needed to combine and aggregate the
disparate ideas and inputs. Furthermore, as shown in Chapter 6, the knowledge artefacts were
at times difficult to establish, especially considering the diverse principal tactics of knowledge
contributors. This supports the findings of Huang and Newell (2003), who argue that the
creation of common knowledge depends on intellectual buy-in, which refers to the
stakeholders’ perception of the value of the project. This was, however, navigated either
through the knowledge facilitator, the knowledge artefacts, or a combination of both.
Figure 7.3: Knowledge coordination process

By employing thought worlds at the meso-level in the analytical framework, I
identified actors’ principal tactics based on individual’s values, attitudes, and beliefs. This
suggests that knowledge processes need to consider more dynamics and factors than solely
content knowledge and functional expertise, confirming previous arguments on considering
the attributes and heterogeneity of individuals (Felin et al., 2012; Felin & Hesterly, 2007; Foss
et al., 2010). By employing the thought world concept and treating knowledge (cognition) and
values, attitudes, and beliefs separately but intertwined, I elicited deep-level diversity
(Harrison et al., 1998, 2002; Tsai et al., 2014) and dispositions inherent in past socialisation
(Tsoukas, 1996). The surfaced principal tactics – if left unchecked – are potential barriers to
knowledge coordination. Consequently, the role of the individual in the context of knowledge
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coordination goes beyond solely contributing her knowledge. By holding on to initial values
and beliefs, individuals also – consciously or subconsciously – defend and reiterate the
principles that are taken for granted in their thought worlds.
Figure 7.4: Boundaries in knowledge coordination

In this sense, these principles, then, pose pragmatic or political boundaries that arise
“when the novelty presents results in different interests among actors that have to be resolved”
(Carlile, 2004, p. 559) (Figure 7.4). Individuals display different interests, power relations, or
politics which, in turn, can affect and often hamper knowledge processes (Carlile, 2004;
Gottschalg & Zollo, 2007; Husted & Michailova, 2010; Kellogg et al., 2006; Sutter & Kieser,
2015) and ultimately innovation (Baunsgaard & Clegg, 2013; Swan, Bresnen, Newell, &
Robertson, 2007). By inductively identifying thought worlds and including attitudes, values,
and beliefs, my approach was different to previous research, which established thought
worlds a priori based on structural, functional, or surface-level elements (e.g. Dougherty, 1992;
Griffin & Hauser, 1992, 1996). Furthermore, these researchers predominantly assessed barriers
related to differences in interpretations and perceptions (S. L. Brown & Eisenhardt, 1995;
Dougherty, 1992; Griffin & Hauser, 1992, 1996), without explicitly addressing the different
value-based orientations and behaviours. My findings strengthen the argument for closer
examination of individuals’ attributes, including their preferences, interests, and motivations,
and how these influence their behaviours and ultimately collective-level phenomena (Felin &
Foss, 2006; Felin & Hesterly, 2007; Foss, 2009; Foss et al., 2010; Husted et al., 2012).
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This research contributes to existing research on intra-firm knowledge integration in
the context of innovation by examining how heterogeneous knowledge is coordinated with
emphasis on individuals and their interactions. As outlined in Chapter 2, the role of
individuals in the context of knowledge integration is not well understood. Existing research
has predominantly examined mechanisms and practices at the team- and firm-level (Table
2.4). The role of individuals has been largely neglected, despite their significance and
participation in knowledge processes (Felin & Hesterly, 2007; Foss, 2009; Söderlund & Bredin,
2011). My research therefore adds to existing, conceptual research that accentuates the role of
individuals (e.g. Felin & Hesterly, 2007; Foss et al., 2010; Tsai et al., 2014) by empirically
validating that the role of individuals goes beyond solely contributing content knowledge.
Rather, other attributes need to be considered and individuals are heterogeneous.
Furthermore, while the majority of research on knowledge coordination is on wellestablished teams (Söderlund & Bredin, 2011), this research was conducted on groups of
participants who came together for a limited time with the purpose of contributing to the
development of a technology roadmap that, once implemented, would eventually result in
innovation at the organisational level.
The constant reference by participants to the documented artefacts in order to clarify,
justify, or challenge contributions indicates that common understanding crosses the semantic,
interpretative knowledge boundaries that occur through differences in language and
terminology, confirming previous research (Carlile, 2004; Rau et al., 2016; Van De Ven &
Zahra, 2017). This, in turn, enables the individuals to undertake an informed analysis as part
of the second subprocess, resulting in collective, informed decision making. In the context of
temporally assembled working groups comprising of individuals with heterogeneous
knowledge, the common understanding, however, is not internalised. As a consequence, it is
necessary that tangible artefacts (knowledge artefacts) are easily accessible and retrievable.
These become passive actors that guide the decision-making process. This finding led me to
extend my analytical framework (Figure 7.3).
My findings confirm the importance of ‘common knowledge’ for effective knowledge
coordination (Grant, 1996b, 1996a; Tell, 2011) and adds to existing research by recognising
that the meaning was neither internalised nor was it embedded in existing or future rules or
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routines. In order to reflect the differentiation, I adopted the term ‘common understanding.’
The collective knowledge artefact formed somewhat of a stock or library of terms and
knowledge that contributors would frequently engage with. Furthermore, while Grant argues
that common knowledge is a prerequisite for knowledge integration mechanisms to be
effective, I have shown how such common understanding is developed, which forms the first
step of the wider knowledge coordination process. It enables and supports the decision
process in the context of temporarily assembled working groups from different parts of the
organisation.
Semantic boundaries and interpretation barriers (Carlile, 2004; Dougherty, 1992; Rau
et al., 2016) did not pose a significant obstacle in this research. While participants with little
or no technical knowledge could not always follow the detailed and tech-heavy discussions,
this difficulty was mainly resolved through active facilitation, and a detailed understanding
of all technicalities was not needed in order to progress the overall process, which is in line
with previous arguments (Grant, 1996b; Kellogg et al., 2006; Majchrzak et al., 2012). This was
further aided by the development of the collective knowledge artefacts that served as
boundary objects and instilled common understanding that was retrievable as needed. This
finding implies that knowledge transfer did not occur and also was not needed, supporting
the case for knowledge coordination.

7.2.2

Microfoundations movement

By employing the Coleman model, I was able to empirically validate conceptual applications.
With a few exceptions (e.g. Distel, 2016, 2017), the Coleman model has predominantly been
used in a conceptual manner to argue for the need to examine microfoundational constituents
of macro-level phenomena (Abell et al., 2008; Felin & Foss, 2006, 2005; Foss et al., 2010;
Minbaeva, 2013; Minbaeva et al., 2014; Storbacka et al., 2016; Thornton et al., 2012). My
findings confirmed that (1) we should more closely examine and take into consideration
individual heterogeneity rooted in, for example, attributes such as attitudes, values, and
beliefs; and (2) the resulting actions and interactions aggregate into collective-level outcomes
by laying out the underlying components and processes.
By complementing the structure of the Coleman model (Coleman, 1990; Felin et al.,
2015) with the concept of thought worlds (Dougherty, 1992; Fiol, 1995) at the meso-level, I
171

empirically addressed one of the concerns of the movement, i.e. the role of individuals’
heterogeneous attributes. Specifically, the argument that individuals may hold different
attitudes and motives that are reflected in different behaviours that individuals display was
shown through the identification of principal tactics. In a similar vein, previous research has
argued and empirically shown the effect of attitudes and motivations in individuals’
knowledge sharing behaviour (e.g. Husted & Michailova, 2009, 2010; Husted et al., 2012).
Thought worlds formed the vehicle to identify the varying principal tactics that were
ingrained therein and hence influenced knowledge processes. By employing thought worlds
as a means to identify knowledge heterogeneity, I found that individuals expressed principal
tactics that stemmed from the values of their thought worlds. These principal tactics were
embedded in the thought worlds that knowledge contributors inhabited and resulted in
actions that underpinned their key motivations for achieving outcomes that would be aligned
to the principles of their respective thought worlds. The principal tactics were more difficult
to navigate, which was shown in the extensive discussion around the ratings. This confirms
previous research that asserts that knowledge is “inseparable from people’s interests and
actions in specific contexts” (Kellogg et al., 2006, p. 24). Furthermore, thought worlds
provided a tool that, at the meso-level, bridges the social facts and the conditions of individual
action as conceptualised in Coleman’s (1990) model. This made the micro-macro model
empirically accessible (Storbacka et al., 2016) and hence provides a further contribution to the
microfoundations movement.
My findings also enabled me to extend this theoretical framework. The results suggest
that there are in fact subprocesses that aggregate on a meso-level and therefore call for a
‘within-framework’ extension. For example, the second action-formation mechanism
(informed analysis) was dependent on the actions resulting from the first action-formation
mechanism (knowledge extraction), which in turn had to be transformed and aggregated to
the meso-level (collective knowledge artefacts). Therefore, while the core arguments of the
microfoundations movement are a useful starting point, it is not always plausible – and
empirically difficult to grasp (Minbaeva et al., 2014) – that individual actions aggregate to and
therefore explain macro-level phenomena that occur at the firm and possibly institutional
level of analysis.
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Extending the Coleman model is not new; Abell et al. (2008), for example,
conceptualised an additional ‘boat’ where organisational routines can form both the
explananda of macro-level antecedents and the explanans for firm-level outcomes. The authors
show that research on organisational routines does not sufficiently consider micro-level
dynamics (Figure 7.5Error! Reference source not found.). However, such an argument could n
ot be fruitfully applied in this research context for several reasons. Firstly, the knowledge
artefacts were strongly embedded in and linked to the TRM project context and therefore
contained the collective knowledge of a particular subgroup of the organisation in a particular
setting. Secondly, as outlined before, the collective knowledge artefacts only took a passive
role in the knowledge coordination process. Therefore, they would not, by themselves, form
a macro-level antecedent to organisational innovation.
Figure 7.5: Conceptual extension of Coleman model

Source: Abell et al. (2008, p. 494).
Felin et al. (2015) acknowledge that “the diagram may be expanded in the vertical
dimension (stacked), allowing for more than two levels of analysis, and/or in the horizontal
dimension, so that, for example, those social facts/institutions in the upper left node can itself
be explained in terms of a Coleman diagram to the left of the focal diagram” (pp. 591–592).
However, my research demonstrated that there are different processes and sublevel
aggregations within the Coleman model that are important to consider, which is different to
extending the framework by adding another ‘boat’.
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Concretely, my findings showed that in order to capture the full knowledge
coordination process, it was necessary to first aggregate to and then return from the mesolevel back to the micro-level (from E to F, Figure 7.3 Error! Reference source not found.). Both s
ubprocesses were necessary in order to complete the full knowledge coordination process. In
the context of my research, it was at both the micro- and meso-levels where the crux of the
knowledge coordination process occurred, showing the importance of context as well as
understanding the different levels in which phenomena occur (Dansereau et al., 1999; Felin et
al., 2015; Gupta et al., 2007). Throughout the workshops, the subprocesses occurred in
multiple cycles, that is, each workshop lens formed a key topic to be addressed where both
subprocesses were observed (Figure 7.2).
This insight strengthens the arguments brought forward in more recent research
adopting the Coleman model either conceptually or empirically. It confirms that, depending
on the context, a meso-level should be introduced to bridge the micro- and macro-levels of
analysis, rather than theorising the direct aggregation from the micro- to the macro-level
(Minbaeva, 2013; Minbaeva et al., 2014; Storbacka et al., 2016). Specifically, in the context of
research on innovation, Crossan and Apaydin (2010) propose “a unifying theoretical approach
on a meso level which could link managerial action [i.e. individual behaviour] with
innovation as a process and outcome of organizational level” (p. 1177). This is relevant as it
alerts us to consider underlying, meso-level outcomes that can potentially make a difference
to firm-level phenomena.

7.2.3

Innovation

Innovation formed the context of my research and is an area in which the coordination of
heterogeneous knowledge is an important element. The findings of my research can be located
in the stream of literature that is concerned with the process or generation of innovation
(Crossan & Apaydin, 2010; Garud et al., 2013; Gopalakrishnan & Damanpour, 1997; Tushman,
1977), an area that has been under researched (Crossan & Apaydin, 2010). While scholars have
widely recognised and addressed the benefits of heterogeneous knowledge (Chapter 1), my
research contributes by eliciting the process of knowledge coordination in the context of
temporary working groups. This is useful because research concerned with knowledge
integration in an innovation context such as new product development has largely been
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conducted on well established, ongoing teams (e.g. Griffin & Hauser, 1996; Sherman et al.,
2005). Furthermore, my findings highlighted that in addition to solely functional knowledge,
principal tactics need to be considered.
The innovation process within a firm consists of multiple stages ranging, for example,
from invention to development to implementation and diffusion (Garud et al., 2013;
Gopalakrishnan & Damanpour, 1997; Van De Ven et al., 1999; Wolfe, 1994). My research was
located at the early stages of the innovation process (Figure 7.6), and did not consider the full
development and implementation. Instead, I showed how decision-making in these early
stages unfolds, in particular in the context of temporary working groups.
Figure 7.6: Knowledge coordination in the context of innovation

7.3 Practical implications
This section presents the practical implications that can be derived from my research. While
these are tentative and require further research and testing, they provide a foundation for
navigating the research problems that I examined in a practical context.
The fast-start TRM (T-Plan) is an established and sophisticated approach for strategy
and innovation planning that was developed in a multiyear action research project (Phaal et
al., 2001, 2013). The approach provides a sensible structure and a toolkit of techniques that
lead to the systematic and holistic development of strategies and innovation projects. My
research offered further insights into the approach in the context of innovation. However, my
research showed that workshop dynamics and the facilitation of principal tactics are
important elements for the success of a roadmapping project. Therefore, innovation managers
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and TRM practitioners alike should take these dynamics and potential barriers into account
when undertaking innovation projects. This research also contributes to the body of
knowledge on technology roadmapping. By studying an organisational phenomenon in the
context of an approach that is widely used in industry (Kerr et al., 2012b; Phaal et al., 2001,
2004), this research can be replicated in other research settings. In particular the rich empirical
description provides an opportunity for future research to analyse the information from a
different lens or comparing it with data collected in similar contexts.
In addition, TRM practitioners should be sensitised to the workshop dynamics and
intervene accordingly. The role of the facilitator was shown to be vital for the knowledge
coordination processes. The ability to elicit project-relevant knowledge by identifying and
acknowledging different views, principles, and interpretations, keeping the conversations on
track, and guiding and directing the discussions was important for actively managing
knowledge contributors’ heterogeneous principal tactics. These findings suggest that
managers who decide to implement the TRM process in their organisation or business unit
should consider these abilities when choosing a workshop facilitator. My findings emphasised
the role of a neutral facilitator. Both content knowledge and principal tactics were navigated
by the facilitator as he elicited project-relevant knowledge and kept – at times conflicting –
principles in cheque. The principal tactics had to be actively managed and navigated so they
could be synthesised into a collective outcome. The facilitator’s ability to identify and address
discrepancy in interpretations and values enabled him to intervene, direct discussions, and
guide participants through the process by employing a range of coordination practices. These
included, for example, pressing for a final decision on a rating, intervening and refocusing
discussions, asking participants to take some discussions off-line, and noting contributions on
an ‘address later’ corner of the whiteboard.
One common theme expressed during the interviews was the need to visualise the labels
and definitions. Given the purposefully thought world-neutral labels and underlying
definitions, participants struggled to remember their meanings. A key recommendation
therefore is a focus on processing and, most importantly, visualising these labels prior to the
next workshop. Although the notes were digitally distributed prior to the workshops,
participants often did not print them and hence it was difficult for them to refer to them.

176

Producing large boards with printed labels or displaying them on a separate data projector
could effectively circumvent this problem.

7.4 Limitations and future research
My research provides a starting point for the future examination of heterogeneous knowledge
coordination in the context of innovation but, like every study, it has its limitations. While
innovation formed the overarching context for knowledge coordination, I did not provide
insights into the aggregation from agreed priorities (E) to innovation (F) (Error! Reference s
ource not found.). However, the focus of my research was the coordination of knowledge as
part of the wider innovation process. Innovation outcomes imply the actual conversion of
ideas, projects, or strategies into value-adding activities and outcomes (Tortoriello &
Krackhardt, 2010; Utterback, 1971; Van De Ven, 1986). This forms a research topic by itself and
my empirical investigation did not address the link between developing agreed priorities (E)
and innovation in the organisation (F). Future research could examine how this conversion
occurs, for example by examining the progress and conversion of the projects that were
mapped out and agreed on technology roadmaps. Depending on project objectives and firm
contexts, the technology roadmaps often have three-to-five-year timelines. By employing a
longitudinal research design, the process of the implementation – including barriers and
success factors – could be identified. Alternatively, if the research objective were to assess the
effectiveness of the TRM projects, a cross-sectoral research design including retrospective
accounts of roadmap owners and implementers would be useful.
While my research was concerned with intra-firm knowledge coordination, given the
advent of open innovation (OI) and the increased importance of accessing external knowledge
(Chesbrough et al., 2006; West & Bogers, 2013; West, Salter, Vanhaverbeke, & Chesbrough,
2014), it would be interesting to replicate the research design in an inter-firm innovation
context. West et al. (2014) refer to the definition of open innovation as “a distributed
innovation process based on purposively managed knowledge flows across organizational
boundaries, using pecuniary and non-pecuniary mechanisms in line with the organization’s
business model” (p. 806). In what Enkel et al. (2009) label a coupled process, partners that are
(mainly) complementary undertake co-creation. Typical forms of co-creation include
alliances, cooperations and joint ventures. Future research could test my findings in in an
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intra-firm or intra-institutional context. By replicating the research design put forward in this
research, it would be interesting to examine whether or not principal tactics play a role and,
if so, how they are navigated.
Furthermore, multi-level investigations form a key theme in the recent open innovation
literature, which has predominantly been concerned with the firm-level of analysis
(Vanhaverbeke, Du, Leten, & Aalders, 2014; West et al., 2014). By employing the analytical
framework suggested in this research, underlying mechanisms at the project- and individuallevel could be explored, what could give deeper insights into the alignment and misalignment
between interests and how these are managed by the firms. In particular the concept of
thought worlds (Dougherty, 1992; Douglas, 1986; Fiol, 1995) as employed in this research –
that is, intertwining content knowledge and principal tactics – could provide a useful avenue
to elicit, understand and subsequently navigate varying agendas and priorities amongst interfirm actors.
The setting of TRM workshops created a semi-controlled environment by the nature of
its structure and the inclusion of a skilled facilitator. This implies that my findings are highly
contextualised. However, my findings will hopefully sensitise future researchers towards
examining knowledge processes including the role of facilitating individuals and artefacts.
The knowledge facilitator employed multiple coordination practices throughout the
processes that partly stemmed from the fast-start TRM (Phaal et al., 2001, 2013) and partly
from his facilitation expertise. Hence, furthering our understanding of the role of the
facilitator poses a promising research area to deepen insights into both the TRM process and
knowledge coordination. Research on TRM has acknowledged the role of the facilitator,
especially in mitigating task-irrelevant behaviour during workshops (Kerr et al., 2012a). My
empirical findings confirm that this is an important role of the facilitator. However, my results
show that such a role goes beyond this. For example, during the brainstorming stage of
roadmapping (i.e. knowledge extraction), it was important to give impetuses in order to elicit
the relevant knowledge. An additional task included the navigation of principal tactics.
Research into the role of the facilitator in TRM processes is currently under way as part of a
naturalistic research project conducted by roadmapping experts (Kerr et al., 2012b). Perhaps
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the findings in this research would be useful to consider, either for research design or
comparing and discussing their findings with mine.
In addition to the knowledge facilitator, the overall knowledge coordination process
was aided by the collective knowledge artefacts. While not the focus of this research, the
empirical results highlighted the importance of the collective knowledge artefacts, which,
albeit passively, influenced decision making. Through their documentation and distribution
by the note takers (i.e. the situational mechanism of ‘artefact documentation and distribution’),
the knowledge artefacts transformed became an integral part of the second action-formation
mechanism (informed analysis). The properties of these artefacts – (1) influence ratings and
shape discussions, (2) develop and maintain collective meaning, and (3) carry meaning
outside of default thought world associations – formed conditions of action (F) alongside the
actor dispositions, which were again located at the micro-level of analysis. They acted as
translators at the semantic boundaries (Carlile, 2002) in terms of content knowledge, but also
helped in crossing pragmatic and political boundaries. This implies a dual role of knowledge
artefacts firstly as a translator and secondly as a decision-making aid. A promising avenue for
future research would be a closer examination of the role of such artefacts in the context of
knowledge processes. The role of objects has already been examined in the context of
strategising and other organisational processes (Güney & Taylor, 2014; Jarzabkowski, Paul
Spee, & Smets, 2013; Kaplan, 2011; Spee & Jarzabkowski, 2009).

7.5 Concluding remarks
This research contributes to the broad field of knowledge integration in the context of
innovation by examining how heterogeneous knowledge is coordinated with emphasis on
individuals and their interactions. This is significant because up until now the role of
individuals has been largely neglected, despite their significance and participation in
knowledge processes (Felin & Hesterly, 2007; Foss, 2009; Söderlund & Bredin, 2011).
Furthermore, while the majority of research on knowledge coordination is on well-established
teams (Söderlund & Bredin, 2011), this research was conducted on groups of participants who
came together for a limited time with the purpose to contribute to the development of a
technology roadmap.
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By identifying thought worlds (Dougherty, 1992) inductively based on the content
knowledge as well as attitudes, values, and beliefs, I showed that knowledge coordination is
influenced by additional factors. In addition to contributing their knowledge, individuals
expressed principal tactics that stemmed from the values of their thought worlds. It is
therefore important for future research on knowledge processes to take my findings into
consideration.
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Appendices
Fast-start T-Plan TRM
Roadmapping is a tool that can help businesses to effectively innovate (Phaal, Farrukh, &
Probert, 2010; Phaal & Palmer, 2010). The T-Plan TRM – one of the signature roadmapping
processes developed at the Institute for Manufacturing (IfM) at the University of Cambridge
– was designed during a multiyear action research project with more than 20 industry partners
(Phaal et al., 2004). It is used predominantly for technology-product roadmapping (Phaal et
al., 2010) and follows a particular workshop structure to integrate a multitude of facilitation
techniques, including brainstorming, linking grids, SWOT analysis,10 or STEEP analysis.11 The
aim is to systematically assess (1) where the firm or business unit wants to go, (2) where they
are now, (3) how to get there, as well as understand (4) why they need to act, (5) what they
should do, and (6) how it should be done (Phaal et al., 2010). The process uses visualisation
templates and produces workshop artefacts that, in turn, inform subsequent workshops. The
outcome of the T-Plan TRM approach is a time-bound roadmap that aims to integrate several
perspectives (Figure A.0.1):
Figure A.0.1: Generalised roadmap – schematic

Source: Phaal & Palmer (2010, p. 65).

10
11

Assessment of firm Strengths, Weaknesses, Opportunities and Threats.
Environmental analysis of Social, Technological, Environmental, Economical, and Political factors.
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As shown in Figure A.0.1, the typical viewpoints represented to produce a TRM
include commercial and strategic perspectives, design, development and production
perspectives, and technology and research perspectives. The roadmap is generated during
four half-day workshops that follow a particular sequence. Given the expertise needed,
diversification of workshop participants is strongly encouraged. Figure A.0.2 illustrates the
roadmapping process.
Figure A.0.2: T-Plan TRM roadmapping process

Source: Phaal et al. (2013).
The individual workshops address the following content (Phaal et al., 2013, p. 99):
1) Market: external market and internal business drivers are identified, categorised and
prioritised for key market segments. Business strategy is reviewed and knowledge
gaps identified.
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2) Product: potential product features, functions and attributes are identified and
prioritised with respect to how strongly they address the drivers. Product strategy is
reviewed and knowledge gaps identified.
3) Technology: potential technological solutions for developing the product features are
identified and prioritised and knowledge gaps identified.
4) Charting: based on the outputs from the first three workshops, the initial roadmap is
developed, linking market, product and technology perspectives, decisions are made
and actions agreed.
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Grouped definitions on whiteboard
Based on input from workshop participants, the facilitator grouped the results of the
brainstorming according to their similarity and an overarching term, that is, the definition,
was collectively coined. A dedicated note taker captured these definitions and distributed
them to workshop participants after each workshop session.
Figure B.0.3: Example of definitions after grouping exercise

Source: EUS WS1
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Interview schedule
General
1. Can you tell me a little bit about yourself?
a. How long have you been working with Alpha?
b. What’s your background?
2. Can you describe your current role and the business unit you work in?
3. Did you work in any other roles or business units before? If yes, are there any
differences?
4. What are your key responsibilities and what does your department do?
Identity and Access Management (IAM) / End User Services (EUS)
5. How is IAM / EUS related to your business unit?
6. How important do you think is IAM / EUS?
a. For your business unit?
b. For the institute overall?
7. How do you think successful IAM / EUS looks like?
8. Who do you think are the most important stakeholders? For whom should IAM / EUS
be?
9. Over the past few weeks I have learned a lot about IAM / EUS, what some of the key
issues are and so on. How about you?
a. Was there anything surprising?
b. If so, what? If not, why do you think that might be?
10. Did you sometimes have any difficulties following the discussions?
a. Can you give an example? Why was that?
b. How was that resolved?
Technology Roadmapping workshops
11. Why are you participating in the TRM workshops?
12. What do you think of the approach so far? Can you elaborate?
Is there anything else you would like to tell me?
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Coding extracts from NVivo 11
Figure D.0.4: Coding for thought worlds – attitudes, values, and beliefs

Figure D.0.5: Coding for thought worlds – four master perspectives

186

Figure D.0.6: Coding example of workshop observations

Figure D.0.7: Coding example of mechanisms
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Thick description
E.1 IAM roadmapping workshops
The TRM project largely followed the structure as outlined in section 5.2, with two workshops
being extended into second sessions so that the four workshops were held over six sessions
instead of four. This was mainly due to time constraints and Xavier’s assessment of the
progress. The key features of each workshop are described in the following sections and
include descriptions from fieldnote write-ups and interview quotes.
Workshop 1: Customers, organisation and market
The first workshop addressed the overarching drivers of what customers of IAM wanted and
needed, what was deemed important for the organisation, and a customer segmentation.
While this content was initially only scheduled for one workshop session (WS1a), time
constraints and an appetite for discussion and clarification amongst participants led to an
additional session in order to address the content in sufficient depth (WS1b).
Workshop 1a (WS 1a)

Xavier asked participants to brainstorm performance dimensions of a future identity and
access management service. In order to trigger participants’ thoughts, he followed the TRM
method (Phaal et al., 2001) by writing four words on the whiteboard: (1) Speed, (2) Reliability,
(3) Weight, and (4) Aesthetics. These terms were deliberately ‘general’ and not topic-specific
and allowed participants to present and discuss their own interpretations of these neutral
performance dimensions in relation to the service area.
The words are written on the board and Xavier asks: “What do people understand
about anything in the term?” to which Grace instantly replies “Fast.” Xavier asks
Grace: “What does ‘Fast’ mean to you?” This is followed by a brief discussion
between Anthony, Grace, and Xavier about the term “Fast” and how this is related
to IAM. Anthony asks what Grace specifically needs in terms of identity
management and she explains that information and access need to be available
immediately. Fabian also contributes and provides a hypothetical example in which
the CEO might want to access but cannot access the system, indicating that there
needs to be a system logic behind who can access what information as part of their
roles. It would be important to be able to create and remove access to systems and
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programmes, depending on individuals’ roles. After a range of clarifications and
diverging discussions, Fabian adds that the system should know “you are a new
person so you need this type of information.”
Once a list of brainstormed items was generated, Xavier and the participants looked
for common themes to group them under overarching performance dimensions. The
discussion in the write-up was reflected in three performance dimensions (Table E.0.1).
Table E.0.1: IAM performance dimensions (extract)
Dimension
Fast and consistent

Definition / Descriptor
 Technical response


Provisioning and deprovisioning12

Predictive




Attributes

System can work out, based on activity, what users might need access to
Flexibility and extensibility around changes to attributes, i.e. adding, removing or
altering attribute value
o Changes should be seamlessly consumed by downstream systems
o Minimal effort in making changes
o Should include managing expectations and clarity around who wants what
information and how to deal with that



Insulated – careful controls on who gets what information, i.e. IRD13 and disability
information
o In addition to controls, there should be a clear process on how a system’s
requirements for identity information are identified
o Information should be available on what systems consume what type of
information

The brainstorming and grouping resulted in 12 performance dimensions and
descriptors that Emma captured in her notes and distributed to all participants. These
performance dimensions were tentatively but would inform the final list of market drivers
that would be generated in the second part of the market-related workshop (WS1b).
The discussions around performance drivers highlighted that different user groups
exist with possibly different needs and requirements. The second element of the workshop
(WS1a) was therefore to identify these users. Xavier asked to what extent the services that are
offered around identity were different for certain groups and what each group would want.
The group quickly brainstormed items around the traditional and taken-for-granted
segmentation of users – customers and staff – and generated a list of system access and

12

‘Provisioning’ means to provide users with access to programmes they need and ‘deprovisioning’ means to
remove this access once users leave the organisation or move into roles where this access may not be required.
13 Inland Revenue Department (New Zealand’s tax department).
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support needs. Xavier challenged this thinking by repeatedly asking participants to
differentiate between what users’ experiences, wants, and needs are and what the participants
thought they needed.
Xavier directly addresses Deborah and asks whether she, in her experience as the
owner of IAM, has noticed a pattern in requests or complaints that comes from
particular groups. After pondering for a brief bit she lights up and confirms that
certain requests can be split by age. Users above the age of 40, for example, seem to
have different needs compared to younger users.
Not quite satisfied with the answer, Xavier suggested they distinguish between
‘people with identities’ (i.e. staff and customers who have an identity and need this to sign in
to use service platforms) and ‘identity users’ (i.e. business units that work with and update
the identities of people) (Figure E.0.8). The group continued along this way of thinking, which
resulted in new insights that defeated their initial assumptions rooted in traditional customer
segmentation.
Figure E.0.8: Dimensions for new customer segmentation

Deborah, the roadmap owner, recollected how the discussion unfolded:
“I think it was when we were talking about two factor authentication and people
wanting to deal with the system and people not wanting to deal with the system.
And I said ‘that’s more of an age gap’, but then Grace said it didn’t matter because
there were younger people that didn’t have access to the systems, the services, or
technology that still would have a lower engagement level. And it became lower
engagement and higher engagement, rather than an age group. Because we do have
those users who are in the higher age group but they are heavily engaged and they
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are way more techno, you know, technically savvy than others. So, so that’s when
it changed from being old people, young people, to the engagement level. And I think
there were four [dimensions], there was highly engaged, lower engaged and access
to technology and no access to technology, yeah.” (Deborah)
The final user categorisation included (1) low technology engagement, (2) digital
natives, (3) low engagement, and (4) high engagement. This was overlaid with three
dimensions: (1) compliance, (2) active consumption, and (3) passive consumption. This
resulted in a total of 14 user groups against which the market and business drivers, which
were developed at a later stage, would be rated. Xavier moved on to the business drivers, but
some participants at first confused business drivers with market drivers.
Xavier explains that business drivers are those drivers that are important for the
business rather than the customers and now everyone contributes. Anthony visits
a formal IT website on his iPad and loudly reads out three IAM objectives. These
are subsequently translated into business drivers.
In a 15-minute brainstorming exercise, the group generated eight business drivers.
Once the list of business drivers was generated, they were rated according to their importance
for the organisation. Xavier entered the business drivers into the analysis grid (Figure E.0.9)
and projected them onto the wall. He then asked everyone to rate them on a scale from 1 (not
important) to 10 (very important). After 10 minutes all business drivers were rated,
predominantly by Anthony and Deborah. The business drivers and their ratings were
automatically transferred to the Excel worksheet that would later be used to rate the product
features against the drivers.
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Figure E.0.9: Business drivers and their ratings in the analysis grid

The next step was to brainstorm market drivers from the perspective of the users
internally (the customer perspective had been done by generating the performance
dimensions). People had difficulties grasping the difference between expressing their needs
versus thinking of the needs from a customer point of view. This was resolved by providing
concrete examples and rephrasing the questions. Anthony and Deborah were interested in
getting the views of the business units as this would inform the future direction of IAM at
Alpha. An initial list of market drivers was generated and grouped, partly according to the
performance dimensions. However, Xavier decided to continue the grouping and the rating
against customer segments in the next workshop.
Workshop 1b (WS 1b)

This workshop took place one week later. Because of time constraints and the excessive focus
on immediate issues instead of strategic foresight, Xavier decided to add another workshop
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and Deborah sent out an additional meeting invitation to all participants. The focus of this
workshop was to finalise the market drivers and foster more future-oriented thinking.
Xavier opens the workshop by stressing the importance to not focus too much on
details or small things that need to be fixed urgently but rather on what needs to be
built for the future. He wants the participants to associate with ID management
and provides examples of a bank and Google and how IDs are managed there. In
order to prompt people to think at a higher, more strategic level, he employs the
SWOT analysis, a structured planning technique that assesses a firm’s strengths,
weaknesses, opportunities and threats. Xavier begins by asking the group about
Alpha’s strengths and weaknesses. Silence. He then asks them what ID systems they
are familiar with, from the top of their minds. Deborah starts with banks, Anthony
mentions social media, government and hospitals and Grace suggests Auckland
Transport and the City Library.
The SWOT analysis and restating of questions successfully engaged participants and
helped them to think beyond only Alpha. Participants’ contributions drew on their previous
experience. For example, prior to joining Alpha Deborah had worked for a bank and Grace
used to work for Auckland Council. Lively discussions unfolded and everyone contributed.
When participants were not sure about how to call something, they described the
functionalities in order to explain them to the group. This enabled other participants to
provide a term:
Isaac says that the online banking of Bank of New Zealand (BNZ) is his favourite
because of the security when logging in. He describes the log in process, which
includes the need to provide bank account number, password, and a NetCode that
can be generated based on the request from the system. While Isaac describes the
process, Xavier asks subtly for terminology. He says “two-factor authentication”
and looks at Deborah. Deborah nods and adds that it is called two-factor
authentication. Xavier writes “layered access – intelligent” as a strength on the
whiteboard. [Two-factor authentication would not be a market driver but rather
become part of a product feature.]
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The SWOT analysis generated five strengths and five weaknesses. In order to develop
the opportunities and threats, Xavier decided to employ a PEST analysis to prompt a more
future-oriented thinking. The tool is widely used in strategic and marketing management for
an initial assessment of the macro environment. Xavier mocked up the architecture on the
whiteboard, with “Political, Environmental, Social, and Technological (PEST)” along the rows
and a “three-year and beyond” time horizon in columns. He then distributed post-it notes and
asked everyone individually to write something related to PEST – “Stuff that’s gonna be
happening that’s gonna affect IAM.” Participants started writing on the post-it-notes and put
them up on the whiteboard.
Xavier summarised the key points of the PEST analysis and wrote these next to the list
of performance dimensions from the previous week. By referring to the PEST analysis results,
they regrouped the performance drivers. The initial list was quite long and could be further
condensed, especially with the strategic mind-set. While the performance dimensions were
listed on the whiteboard, the definitions were not.
We are now addressing the dimensions "Speed of issue recognition" and Xavier
asks: “What was that again?” Emma provides the definition / explanation from her
notes. To clarify further, Xavier refers to the example that we used last workshop,
i.e. how the CEO can log on. Now everyone seems to recall the definition. The group
collectively decides to remove this performance dimension as it is at a service-level
rather than system-level and therefore part of the dimension “Delightful.”
The final list comprised of eight performance dimensions, which formed the market
drivers. Following the grouping, Xavier mapped the importance of each market driver to the
user groups that were identified in WS1a by asking the group to assign numbers to each
market driver as to its importance for or impact on each user group on a scale from 0 (not
impact) to 10 (highest impact), going driver by driver. The initial driver discussions were
cumbersome with a lot of need for clarification. The meaning of ‘Delightful’, a dimension that
was suggested by Anthony in WS1a, was discussed for about 20 minutes.
Discussion around what “delightful” means. Fabian argues that each and every
user group (people) would want it to be delightful. Grace defines it as “easy.”
Anthony provides a good example of different degrees of delightful: e.g. someone
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who really wants to work with Alpha’s system wouldn’t mind to go through that.
Xavier highlights that we don’t want to discuss whether or not everything should
be delightful in life, we want to see how things are in the scheme of things.
The group finally settled on a definition of ‘Delightful’ with the descriptors (1) easy to
use and simple, (2) useful, (3) enjoyable, (4) massless and invisible, and (5) issues recognised
and resolved quickly. After a warming-up phase and refreshing some of the definitions and
customer segments, the rating went fairly quickly although it was still not fully completed
and was left as homework for the participants. After the workshop, Emma sent out her notes
and Deborah distributed an email to participants with the link to the spreadsheet and
requesting everyone to submit their ratings.
Workshop 2: Product features
The workshop started with Xavier discussing the ratings that had been completed as
homework. Xavier then moved on to identify the product features and prompted participants
to think about a ‘glossy brochure’ by asking, “If you were to buy a new product for identity
management …” to which Deborah added “think about it as a service.” The group
brainstormed a range of features and most participants contributed a few items each. At times
a large question mark seemed to hang over the room when specialist terminology was voiced.
Xavier tried to ensure understanding is maximise by asking follow-up questions.
Brian mentions ‘federated ID’ and adds RealMe – New Zealand’s government
initiated authentication tool – to provide a concrete example. After people still don’t
seem understand what it is and how it is related to identity management, Anthony
explains it further. Xavier still doesn’t know what it is and asks Anthony to explain
in more detail.
In total, the group brainstormed 36 product features that were then grouped into
overarching themes on the whiteboard. Because the brainstormed items were quite dispersed
on the large whiteboard, Xavier decided to rearrange them by bringing them closer together.
Collaboratively with the group, he then drew circles around groups of items and labelled
them. These labels evolved and became more succinct as participants clarified terminology:
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Anthony asks Charlie if the item he put forward as ‘machine readable and writable’
is in fact ‘competent API’. Charlie confirms and adds that he wasn’t sure if everyone
knows what competent API was. Xavier now removes the initial label and replaces
it with ‘competent API.’
The final list comprised of 13 product features, each having a brief descriptor. The list
of brainstormed items and the final product features were again captured by Emma. After the
list of product features was generated, Xavier entered the product features into the rows of
the second sheet of the analysis grid, which was projected on the wall. Using a spreadsheet
formula, the market and business drivers from sheet 1 were transferred automatically and
populated the market/business drivers’ columns (Figure E.0.9). The rating unfolded row by
row and Xavier mapped the product features against the market drivers by entering them into
the spreadsheet.
Grace contributes straight away with a 9 for the ‘Better ID cards’ and its impact on
the market driver ‘Delightful’. The rating of ‘Better ID cards’ on the impact on
‘Intelligent’ is agreed on quickly. A brief discussion unfolds about ‘Better ID cards’
and ‘Date Accuracy’, where especially Anthony contributes. We now rate the
importance of ‘Better ID’ cards for ‘Security’, where the rating suggestions range
from 3 to 8. Isaac jokes we should just use 6 as the average. The group finally settles
on 4.
The remainder of the workshop was to complete the rating of technology features on
market and business drivers. Xavier tasked Anthony and Deborah with looking at other
identity systems.
Workshop 3: (Technology) solutions
Xavier began the workshop by revising the ratings. Then, another brainstorming session was
held to identify the technology solutions that would be needed to fulfil the product features.
Xavier started with ‘Better ID cards’ and asked the group if they can think of any technologies
that can support any of these product feature concepts.
Charlie starts by throwing in ‘chipped cards,’ similar to paywave. The others add
that this requires a paywave infrastructure and a card administration software.
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Brian mentions biometrics such as face recognition and thumb prints, someone adds
heartbeat. Laughter. Emma suggests integration with other cards such as credit
cards or the AT HOP card.14 Something like a BYO15 card, someone adds. Deborah
then thinks about a phone app downloadable to iPhones, Android devices or
Windows handsets. Anthony jumps onto his iPad and reads out a few suggestions
from a Gartner16 report on access cards in organisations.
The brainstorming resulted in 69 technology solutions that were captured on the
whiteboard. The next step was again to group these solutions, which resulted in 14 final
technology solutions which were then rated against the product features. As the workshop
ended, the rating was not completed, and Xavier assigned this as homework and an additional
workshop was scheduled to finish the rating and produce the roadmap draft.
Workshop 4: Resource allocation and charting
This workshop was again split into two due to time constraints. The rating of technology
solutions had still to be completed before moving on to identifying resource needs and
mapping the individual projects onto a map.
Workshop 4a (WS 4a)

Of the original group of nine, only Deborah, Charlie, Brian, Anthony, and Emma attended
this workshop. Not everyone was invited as it was agreed that the input that was gathered
previously would suffice. The purpose of the mapping workshop was more around
constructing the map, that is, the projects that would be undertaken over the next three-tofive years and to decide on the resources that were required.
The rating of technology solutions was completed as homework, to which Grace
actively contributed. The populated analysis grid was projected onto the whiteboard and
Xavier discussed the outliers.
Xavier runs us through the spreadsheet that was to be completed by participants
before the workshop. He highlights that there were some significant diversion
between the ratings, to an extreme this was ranging from 0 to 10. The rating he

14

Auckland Transport prepay travel card for busses, trains and ferries around Auckland, New Zealand.
BYO = Bring Your Own. “Device” is omitted here.
16 American research and advisory firm specialised in information technology.
15
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highlights is “Governance Framework” and “Consolidated ID governance.”
Charlie mentions that it was him who assigned a 10, but for no particular important
reason. Initially, Xavier and Anthony assumed the high number may have been due
to an insight, however that was not the case. Taking Charlie’s rating away, the
combined rating results in 4.
The next number discussed is “Reporting” to “Consolidated ID governance.” This
is a 6. Anthony asks Brian for his opinion as he has previously done a lot of work
around this. He suggests a 4 and that’s what the final number becomes.
While some outliers were resolved, others were not explained as the assignee was not
present in the workshop. This posed a few questions and considerations that could not get
resolved fully:
“I think today showed that when we went away and did the homework …, there was
disparity because we were thinking about it from different perspectives. And they
were bringing their knowledge and their thoughts into it, but obviously other people
didn’t know what that was. … So, I mean what we do is effective and they are taking
out the outliers. But, you know, Grace had a lot of outliers and we don’t know why
she had them. So there could have been very valid reasons why she ranked something
so high. And because we haven’t got her perspective and we don’t know what she
was thinking, we don’t know if actually she could have offered something that would
we would have said: “actually, we haven’t thought about that and maybe she was
right.” (Emma)
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4.1
3.5
4.8
10.0
5.8
3.0
6.3
3.4
6.7
6.3
0
0
0
0

4.1
3.5
5.0
10.0
5.7
2.9
6.2
3.3
6.7
6.0
0
0
0
0

4.4
3.4
5.0
10.0
5.9
3.0
6.2
3.4
6.6
6.3
0
0
0
0

4.2
3.4
5.0
10.0
5.7
2.9
6.2
3.3
6.7
5.9
0
0
0
0

4.3
3.4
4.9
10.0
5.8
3.0
6.3
3.4
6.6
6.3
0
0
0
0

Source: IAM WS4 (partly modified to ensure non-identifiability).
Xavier moved on and opened the spreadsheet with the resource requirements to
populate it while the discussions were still going on. He also distributed the post-it notes and
rolled out the butcher’s paper onto which he drew the timeline and roadmap architecture. He
started by reading out projects and asked whether or not these depended on any other projects
and what resources were required in order to complete them.
Deborah reads out the definition of “Web-app framework”. People are instructed by
Xavier to take the post-its and spread them out on the chart. Especially Anthony,
Charlie and Deborah. But also Brian is very engaged. We first discuss the resource
needs of the project around ‘Governance Framework’. They come up with the need
for a policy writer to be hired for 24 weeks.
Xavier also handed out yellow sticky dots, which would indicate which projects could
not be moved due to other dependencies. The workshop was a solid start in creating the final
roadmap, but there was still some work left which would be completed in the following
workshop.
199

Workshop 4b (WSb)

This was the final workshop, in which the IAM TRM draft was charted. Xavier laid out the
previous week’s results and reminded the group that the post-it notes with yellow dots were
those that could not be moved time-wise. They continued to discuss the resource requirements
for the different projects one by one. Whenever they discussed a new project, Deborah read
out the definition from Emma’s notes to remind everyone what it entailed. Overall, there were
still a few items that needed clarification.
We are now looking at ‘Better ID cards’ and there are some discussions around
procurement. Someone asks: “Do we print the cards? Do we need to print them
often?” According to Anthony, the future owner of the ID card business should
decide on this and deal with it rather than the IAM business unit. He asks Deborah:
“Will we print cards for anybody?” Deborah initially confirms but then Xavier asks
whether or not that is the case in 10 years’ time. It seems that Deborah is not too
sure about this. Charlie wonders what would be the case in 5 years’ time. Anthony
gives his view on visionary tech such as wearable technology, for example. The
group then asks again whether or not ID printing is needed in 5 years’ time. Now
Deborah is fairly sure that it wouldn’t.
The group continued to assign resources to projects one by one, and it was almost a
habit for Deborah to read out the respective definitions. Most of the resource allocation
estimates were done by Charlie, Anthony, and Deborah. Brian challenged these at times or
asked for clarification, but more in a challenging kind of way because he had something else
to add. Emma also contributed and challenged where needed.
Xavier started to replicate the initial content on the butcher’s paper on the whiteboard
and engaged the others. Deborah and Emma wrote the projects onto yellow post-it notes and
mapped them onto the butcher’s paper. Fabian arrived as the TRM project concluded, and
Deborah and Emma agreed to digitalise the map for distribution with stakeholders and get
sign-off for the projects and resources.
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E.2 EUS roadmapping workshops
This TRM project was spread over five sessions, which was again due to time constraints. The
workshop sequence was again structured following the fast-start T-Plan TRM approach.
Workshop 1: Customer, organisation, and market
Xavier started the workshop with a brief introduction and an overview of the TRM process.
He then addressed the performance dimensions by using the same four categories (speed,
reliability, weight, and aesthetics) that he used in the IAM TRM project and wrote them onto
the whiteboard. Initially, the group struggled to understand what exactly they were expected
to do.
Xavier: “When we think about end user services, how should they perform in terms
of speed, reliability, weight, and aesthetics?”
Participants were still a bit unsure of what the dimensions meant.
Liam: “What does heavy (Weight) mean?”
Xavier: “It means what you think it means.”
Ethan: “When it comes with a burden?”
Xavier: “Yeah, might be in terms of documentation, a lot of manual work, etc.”
These associations – in this instance, a burden with the word ‘weight’ – revealed some
of the priorities that people had in relation to end user services. Xavier repeatedly asked what
people expected from the service and a lively discussion unfolded, which was marked by
disagreements. When someone made a point or put an idea forward, they often justified their
views by using their previous experiences and concrete examples.
Daniel mentions that “Aesthetics I’ve never been particularly concerned with” and
provides an example of marketing material, e.g. shifting pictures around and so on.
He then moves on to light ‘Weight’, what he associates with being agile. Reliability
would be an absolute must and it’s got to be built-in right from the beginning.
Regarding Speed he thinks that people always want faster, better and so on but it
shouldn’t be over engineered. He illustrates this with the analogy when you drive a
Mini, don’t buy a Ferrari. Xavier clarifies that Aesthetics is not only how something
looks but also how it feels and Liam refers to a survey in terms of accessibility that
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was not very positive. There is a brief discussion around Aesthetics. Daniel then
mentions something around font size and that he wouldn’t want that to be
prescribed for example. Xavier thinks that Alpha has that already in terms of
presentation templates, for example.
About 10 minutes into the brainstorming the group had generated quite a few items,
which Xavier captured under each of the four categories. The next step was to group and
relabel the items in order to generate the market drivers:
Some of the items that were initially listed under ‘Speed’ are now assigned to
‘Reliability’. A brief question from Daniel about the meaning of security in this
context. Someone clarifies that it was not security in the traditional sense but rather
refers to securing procurement. Ethan asks how “at any time” and “agile” are
different or if they are the same. Meredith and Xavier explain that it is
“availability,” a term that is already on the whiteboard. Xavier adds a concrete
example of a system he used overseas that was supposed to work and be accessible
anywhere but did not work when he actually needed it. Availability now becomes
“availability at any time.”
While the items were grouped, Xavier and participants assigned overarching labels to
them. The grouping of the performance dimensions resulted in six market drivers that
reflected and summarised the brainstormed items. Figure E.0.11 shows how these drivers
were grouped as ‘bubbles’.
Figure E.0.11: Market drivers on whiteboard

202

The ‘bubbles’ were captured in the notes that were later distributed to the workshop
participants. The full list is provided in Table E.0.2.
Table E.0.2: Final market drivers
Market driver
Appropriateness

Ubiquity

Reliability

Accessibility

Responsiveness

Continuity

Subdimension
 Fast enough
 Levels of support
 Change tolerance
 Availability at any time, any place, on any device
 Integrations
 Collaborations
 Resilience
 Stability
 Tolerance
 Risk
 Security (not cybersecurity)
 Transparency
 Communications
 Usability
 Seamless experience
 Training lite
 Agile
 Personalisation
 Timeliness
 Flexibility
 Currency
 Consistency of terminology
 Consistency of experience

Once the market drivers were agreed on, the customer segments or types of users were
identified by exploring where end user services were actually provided. There were extensive
discussions around who should be counted as an end user and who should not, resulting in
further debates around the scope of both end user services and the EUS TRM project.
Participants seemed to have quite disparate views and understandings about the service area.
The group discusses a potential customer segment and Daniel argues that Alpha
provides a website for them to read and therefore should be counted as customer.
Jacob makes it very clear that “that is not an End User Service! Storage is not an
End User Service!” There is clearly some disagreement or misunderstanding of
what End User Service is and what it entails or what it should entail. It seems that
the entire scope of end user services is yet to fully emerge. Liam adds that “if we are
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not clear what we talk about, we end up talking about the entire IT service range.”
He further clarifies that end user services includes “the services we provide in order
for [users] to access what they need in order to do their work.”
Henry hasn’t said anything in a long time and looks a bit serious and confused.
People debate and Jacob keeps saying: “That’s not end user services” while mainly
addressing Daniel. There seems to be lack of clarity around end user services and
what it means although Jacob and Liam seem to be quite clear, what is not surprising
given that they sent out the workshop invitations and initiated a TRM project for
the service area. But others seem confused. Frederick tries to bring the discussions
back to the definition of end user services. He seems to have expected something else,
a broader scope.
It should be noted that an official scope of end user services was communicated to
participants and workshop facilitator multiple times and was sent out with the workshop
invitations. The scope of end user services had been documented in a Service Area Strategy
that was developed for the period 2016–2018:
“Good end user services are key to the functioning of Alpha. Their scope includes
desktops and mobile devices; delivery and management of local software; printing,
copying and scanning; computing labs, venue technology and kiosks; management
of local data; and end user support.” [Excerpt of an email sent by project sponsor to
workshop participants on 29 February 2015]
The purpose of this statement was to provide guidance and clarity. Overall, the scope
was determined ‘top-down’ and achieved by means of inclusion, i.e. it was outlined what
would be included in the scope, leaving no room for discussions if anything else should be
considered as this is by default ‘out of scope’. But some workshop participants seemed to have
hoped for a different scope:
“I found our collective lack of vision a bit disappointing. I was hoping we’d come
up with something more, and I blame myself as well because it’s part of my job in a
sense. But also I think Jacob killed a lot of it for me in the beginning in the second
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session I think it was, or maybe the first, when he reminded us all to bring our scope
back quite narrow.” (Benjamin)
There were different interpretations of end user services and what it meant, and
participants had different interpretations and expectations.
“I actually found in this case that they weren't particularly clear on what [end user
services] was or how it was defined. I actually asked the question about was it an
open field, anything end-users or is there a defined set of end user. And it turned
out there was a defined set but there didn’t seem to be cohesion from the technology
department end about what they were talking about. That was what I heard, but I’m
not technical enough to know.” (Henry)
Eventually, everyone accepted the scope of the TRM project by using the definition of
end user services, and they agreed on 12 customer groups. However, misalignment regarding
initial expectations continued, which was also expressed in the interviews:
“I guess we have to go by what the official definition is, which is Jacob’s one. But to
me the actual words ‘end user services’ are far greater than hardware, software and
so forth. It is, it’s the whole shebang, it’s authentication, it’s access to data, it’s cloud
services, it’s all those kinds of things as well, and supporting them. … And a lot of
the end user service part of the actual role is just helping triage things, helping
support people who are not just having an issue with a piece of hardware but with
connectivity from home to get their email. Which I guess isn’t official end user
services but it kind of is, and it’s something that you do as a matter of course as part
of the role. Cos you can’t divide it off from the things that are actually in the
definition.” (Isabella)
Xavier moved on to the business drivers as the goal for this workshop was to generate
market drivers, customer segments, business drivers and finish the ratings of drivers against
segments. Xavier asked what, from an end user services perspective, was important for the
organisation. While the group was brainstorming, Xavier wrote the ideas on the whiteboard
and started to group them. The list contained seven drivers in total, which were then rated
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according to their importance for the organisation. Once all business drivers were rated, they
moved on to rate the six market drivers against each customer segment.
We now move on to the market drivers. For each driver, Xavier jumps back to the
Excel spreadsheet and reads out the subpoints, i.e. definitions, which each driver
contains. It really seems crucial to have these definitions.
The group rated the market drivers for two customer segments and the remaining ones
were assigned as homework. After the workshop, Xavier sent out the Excel spreadsheet and
expected the input back prior to the next workshop in order to process the findings.
Workshop 2: Product features
The note taker had not taken any notes due to a misunderstanding, so I processed my notes
from workshop 1 into meeting minutes and printed copies for everyone. Xavier started the
workshop with discussing the ratings that were done as homework. The beginning of the
workshop was marked by decision making and discussions around this.
Xavier now shows the results of the individual ratings. He prepared the spreadsheet
so that we can immediately see discrepancies – those fields contained three values.
At the extreme, these would range from 2, 6, 8, for example.
Gabriel was an outlier in his assessment of one of the market drivers. During the
interview, he explained:
"I mean the ratings are open for interpretation, right? So that’s every individual,
and that individual’s experience and understanding skills, is looking at it as, okay,
in making that ranking for a business driver or between a business driver and or
those rankings we did, is using their view to come up with their number. And the
very first one went out, flagged that I was completely different to everybody else
mostly cos of the way I did it. Because my view of it was ‘well hang on a minute, …
if they are IT savvy people, they don’t care about that [particular driver]. Why
would they, because they can do it themselves!’ And everyone went, ‘oh yeah, I
suppose they can.’ But it’s just because I had a very specific view that having been
running a team of those types of people, I can see that they don’t care about that
stuff (laughing). … So it was, yeah, everybody’s view and opinion did create a little
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bit of variance within those numbers. There weren’t many of those extreme examples
like the first time where I was just completely different. But it probably speaks to
where everybody got to in terms of the, the way Xavier managed the sessions."
(Gabriel)
The rating continued to be discussed and people kept looking at the handouts with
the definitions on while the discussions took place.
Figure E.0.12: Discussing the rating homework

During the rating, debates re-emerged around the customer segments from workshop
1 and the initial 12 end user groups were condensed into 10. An example was whether or not
to consider Segment X as a customer segment in the scope of EUS.
“So we had that initial scope, and during the process, there were a couple of points
where Xavier had to stop the group and say hang on a minute, we seem to be going
in all sorts of directions rather than trying to stay on track. And I think underlying
that was not having a clear definition of the service area and the services which
allowed the group to put everything in there. … In the early session when we were
trying to work out the market for the services and we threw up all the different
potential market sectors, and Segment X went up there on the board, right? For
those of us who deliver the services, we kind of scratch our head and think, how does
Segment X use our printing service.” (Gabriel)
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Printing services were, as per official scope, a clear part of end user services. Yet, the
consequence of this scope, i.e. that Segment X should be considered as a segment in its own
right, was dismissed early on after thorough discussions. Another participant shared Gabriel’s
view on Segment X and did not perceive it as relevant for the service area to consider. While
it made sense to them that certain services, such as printing, were used by this particular
segment, they did not agree to include Segment X into the customer segments.
“Ubiquity, the way we define the areas, coz I missed the meeting where everyone
decided what the market was. And there was the discussion around Segment X as
our market and our customers. And I thought how can one arrive at that when the
end user strategy is talking about the people you support? [And the argument was
that] Segment X are people who come in and use our kiosks. But they're not gonna
be picking up the phone and calling the service desk and ordering a virtual machine
or such like. Although I missed out on some critical stages to.” (Kevin)
Kevin’s rationale for whether or not a segment should be categorised as ‘customer’
seemed to be rooted in the assumption that customers are the ones who would actually contact
Alpha’s service desk to order a machine. Other participants, who initially suggested Segment
X be considered, were of the view that the organisation should cater for them. This indicates
the different perceptions about Segment X.
The rating continued and was completed after 40 minutes, involving a lot of discussion.
Once a rating was agreed, Xavier entered it into the analysis grid. The next step was to
brainstorm the product features. There was a lot of discussion and people had different views
about whether particular product features were needed or not. Participants who had
previously been rather quiet were now heavily engaged:
Paul mentions frames and that outside of that frame, maintenance would be ok.
Frederick objects and says there is no perfect maintenance time. Liam acknowledges
this and adds “but it would be good to have communication about it.” Owen
distinguishes between update versus upgrade and wants to clarify which one we are
talking about. The latter is a full upgrade that takes place every 10 months. Xavier
brings the discussion back by summarising ‘maintenance free-window’.
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We talk about rebooting the system and Owen contributes a lot now. It seems to be
his area of expertise. Kevin is rather quiet. Liam often summarises the contributions.
He does that quite frequently. He also uses examples or studies to make his point.
For example, he refers to Apple and that even they didn’t get it right. “We are not
in a perfect world. It’s about designing the level of service”, he thinks. This falls
under appropriateness.
Xavier moved on to the grouping of product features by reading out the individual
market and business drivers. Once the final list of aggregated product features was generated
and everyone agreed, Xavier entered the labels into the spreadsheet. The rating of product
features against market and business drivers began but had to be completed as homework
again.
Workshop 3: (Technology) solutions
This workshop topic was split into two sessions due to time constraints. The first workshop
(WS 3a) included discussing the rating of the product features. The second workshop (WS 3b)
included rating the technology solutions.
Workshop 3a (WS 3a)

Liam, the project sponsor, was not able to attend this workshop due to work commitments.
The workshop started on time by discussing the homework that Xavier already analysed prior
to the workshop.
Xavier pulls up the spreadsheet on the projector and mentions that there were some
interesting disparities between the IT folk and the rest. IT people rate some things
higher than non-IT people. There is a big difference in how people view the world.
Benjamin asks Ethan: “Do you think Communication is important?” That seemed
to be a joke. People try to make sense. At least that was my impression.
Kevin thinks that “you can communicate til the cows come home. Whether that
makes a difference is another story.” Christopher adds that “communication in IT
is a two-way street” to which Ethan adds “Not just IT, any specialisation.”
As they continued to discuss the results, Xavier explained again that the formula in
the analysis grid was based on relativity, that is, how important one feature is relative to other
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features. The feature ‘Communication’ came out strongest. Its descriptors included (1)
incident announcement and resolution, (2) onboarding, (3) communication of terminology, (4)
communication of changes, and (5) accessible and discoverable documentation. However, not
everyone agreed with the initial high rating.
Ethan argues “If we present this to CIO or CEO, do you think they would agree
with it?” He seems to have expected something else and doesn’t believe that a senior
IT person would accept this. He thinks it’s contagious. There is some discussion
around how valid this finding is. Ethan seems to think the organisation is too
complex to know the End User. Daniel thinks that the CEO would probably support
this. Christopher: “You’ve got to be kidding me. To provide a service and not
knowing the user.” It seems that Communication is a key feature. Jacob seems to
agree and provides an example.
Another topic that was extensively discussed was ‘bring your own device’ (BYOD)
versus Alpha providing devices (‘buy you a device’[ BYAD]). People contributed freely, some
with their assumptions about users and others with first-hand experience about users’ wants
and needs. Xavier sat quietly and interestedly at the table and allowed the discussion to unfold
for a while, but then pressed the group to make a decision.
Xavier intervenes. Someone needs to make a decision on these things. We need to
say what we’re not going to do and what needs to happen with BYOD to start
supporting it and stop doing the alternative. Christopher adds by addressing the IT
people: “What do you need to do? And what do you need to do it?” Ethan mentions
that there will be a new Chief Technology Officer (CTO) who will probably drive a
digital strategy. Quinn clarifies that not everyone wants to bring a laptop,
especially not if they just want to do a quick job. Those users prefer to have a
workstation available.
Xavier moved on to brainstorming the technology solutions and asked what type of
solutions were needed. There were again lively and disparate discussions and everyone
seemed very engaged. Xavier captured the key points on the whiteboard. After about 90
minutes, Xavier moved on to the grouping. In total eight solutions were identified as a
technology response to deliver on the product features. Not all solutions are related to
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technology but rather relate to how the service is provided, for example, by extending the help
desk hours. Because of the extensive discussions, Xavier decided to do the rating in the next
workshop, which was initially scheduled for creating the roadmap and resource allocation.
Workshop 3b (WS 3b)

The analysis grid was projected on the wall and Xavier reminded participants that
‘Communication’ came out as an important product feature. Xavier asked Paul to read out the
definitions of each item and had to explain multiple times that the group should rate the
technology solutions based on whether or not they improve each product feature, rather than
how important it might be. They rated row by row, starting with the technology response
‘Support’, which included extended help desk hours, targeted support, outsourcing field
services, and remote support.
We are now rating ‘Support’ on ‘Communications’. Isabella and Frederick think
this should be a 10. Xavier reminds them that “those things are important, but do
they improve ‘Communications’? Paul, can you read out the definition?” Paul
reads out the individual items that defined ‘Communications’ in the TRM context.
To the discussion around longer hours Ethan thinks “no [it doesn’t improve
communications], unless it allows you to make phone calls.” Paul reads out the
definition for ‘Communications’ again when Norman adds the example of
“communication breaking down.” Frederick argues “that’s general comms, not
what Paul’s definition is.” Ethan agrees. It seems that people have trouble
understanding what way they need to rate, i.e. what is impacting what but also
remembering what the definitions were. Frederick thinks that [the improvement] is
not much and Xavier asks what number he should add. Frederick was looking for a
6 and that’s what Xavier enters into the spreadsheet.
The rating followed a rhythm where Xavier asked Paul to read out the definitions
before each rating. In total, eight technology solutions had to be rated against seven product
features, meaning 56 ratings had to be allocated. Although Paul read out the definitions,
people still seemed to struggle with understanding and remembering the meanings. From the
22nd rating onwards, Ethan and then Frederick started to write the definitions on the
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whiteboard while the discussions were going on. Frederick shared his views on visualising
the ratings during his interview:
“When you think about the rest of my job, and everything else that I’m dealing with
in between workshops, and then coming here. I like the fact it was a dedicated time,
and space, but it meant I had to get my head back into it, and try and remember a
week ago what we had been talking about. It doesn’t take me long to do that, but at
the same time, it’s a shift, a mind shift, that I had to make on a weekly basis, for four
weeks. … We probably could have saved some time by constantly having that
information in front of us, so we could always refer back to it in some way. The
different things could have just been brought on the wall, so that we could always
be clear about saying, this is what we talked about last time. And there were some
nice tables in the papers that Paul distributed [via email]; even if they had been up
there, or everyone had them in front of them. I’m not saying we want to increase
more paper, but at the same time people being able to see and reflect quickly, I think
might have been useful.
Because in the end, you know, Ethan leapt up, and then I leapt up, and then Paul
just took it upon himself while other people were talking to get me to write up the
rest of [the definitions]. So we worked out some efficient ways of getting all that
stuff recommunicated back to the group.” (Frederick)
The need to visualise the definitions and make them easily accessible was voiced by
several interviewees. Once the definitions were written on the whiteboard, the group seemed
to be able to focus on discussing the ratings rather than the definitions. While the rating of
some technology solutions was agreed on fairly quickly, others were debated more
extensively. This was often because a few participants had quite strong views.
We are now rating ‘Networking’ on ‘Delivery’. Ethan says something to which
Henry adds “it seems to me a trade-off between on-site and off-site. What do we
further need to invest in on-site?” Liam says that off-site is an issue of connectivity
and Ethan is of the view that “that’s something we’re never going to solve.”
Henry asks “if we talk the next 3 years, where is the institutional value?
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Isabella says that she in her business unit has rooms where Wifi does not work. She
smiles. Liam suggests new Wifi technology etc. Xavier intervenes: “So, is
‘Networking’ gonna improve ‘Delivery’?
Someone says 6. Daniel thinks it is higher, an 8 or 9 relative to technology solutions.
He argues that image management and differentiated services is less. Both items are
part of the definition of the product feature ‘Delivery’. Ethan suggests 6. Daniel
says 10 and provides his rationale for the rating. He seems to feel quite strong about
this and does not give in although everyone else seems to want to settle on 6.
Ethan says that this is not in terms of our particular definition. Jacob clarifies
something and gives an example. He then says that “In terms of ‘Delivery’, it’s a
mixed bag.” Ethan: “Any other?” (laughter). Benjamin: 8.
Daniel says he can’t do any of those abstract services without some of the underlying
items in ‘Networking’. Benjamin says that there is no point providing these if people
can’t access them.
Ethan then asks if we want people to come here and work on-site or rather from
home to which Benjamin argues that Alpha expects people to deliver work before
they come on site. Ethan doesn’t think it’s needed. It’s not the success or failure of
this organisation.
Ethan seems to agree with Benjamin on something to which Daniel responds. Jacob
seems to recap and explain, picking the issue apart and concludes “it is important,
I would agree. Somewhere between 7 or 8.” The group finally settles on an 8 and
Xavier enters it in to the spreadsheet.
The rating was completed after two hours. Following a brief break, Xavier wanted to
sense-check the numbers and the group voiced some of their concerns. The group agreed to
undertake the remaining ratings at home, and Liam reminded everyone of the additional
session and that he would send out a meeting invitation, but everyone could decide for
themselves whether they wanted to attend.
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Workshop 4: Resource allocation and charting
This was the final workshop and was initially planned to be held only with participants
working in EUS as it concerned the resources allocation and hence was quite specialised.
However, Liam extended the invitation, and in total 13 participants attended.
The technology solutions from the previous workshops formed the projects that
Gabriel, the roadmap owner, would need to undertake over the next few years. Xavier had
prepared the spreadsheet and entered the projects prior to the workshop. He started by
revising the outcome of the previous sessions – that ‘Communications’ formed the strongest
technology solution, which was followed by ‘Delivery’. Xavier then explained the process
including how the spreadsheet should be completed (Figure E.0.13) and what would need to
be done for the charting.
Figure E.0.13: Explaining the resource allocation

Xavier then drew the roadmap architecture onto the butcher’s paper (Figure E.0.14)
and asked Norman to write the projects onto post-it notes. One by one, the group discussed
each project, its resource requirements and dependencies. Some projects were split into
multiple projects, which Norman added to the post-it notes.
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Figure E.0.14: EUS roadmap architecture

Once the projects, resources, and dependencies were captured, they were spread out
onto the roadmap architecture, which included the three-year timeline. The dependencies
were captured by drawing lines between projects.
The workshop concluded with a first-cut roadmap and an initial overview of resource
requirements. The next step was for Gabriel, Liam, and Jacob to get together and break down
the eight projects on the roadmap into smaller projects and to assess the outcomes against
what the team was doing already.

215

Whiteboard content

Figure F.0.15: In-situ knowledge artefacts (brainstorming)

Figure F.0.16: Collective knowledge artefacts pre-documentation (clustering)
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