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Keeping goals relevant

ABSTRACT

INTRODUCTION

This paper explores how organizations from different backgrounds with heterogeneous interests
are able to pursue sustained collaboration on a broad goal. Broad goals are effective for mobilizing
heterogeneous actors to collaborate on an overarching issue. However, realizing broad goals can
be challenging due to the possible emergence of conflicting sub-goals salient to different
participants. Prior research has found conflicting sub-goals to have both positive and negative
effects on sustained collaboration. Disparate sub-goals can create synergy and innovative
initiatives, but can also lead to inertia and displacement of the broad goal. How do organizations
with heterogeneous interests engaged in a collaborative initiative manage the tension between the
pursuit of a broad goal and the emergence of conflicting sub-goals, and how do they ensure that
conflicting sub-goals do not displace the broad goal? To explore this, we draw upon a qualitative
longitudinal study (2011–2018) of the Helix Nebula collaboration, the leading science and
business cloud computing initiative in Europe. We explore how “big science” (CERN, EMBL,
ESA) collaborate with “big business” organizations (Atos, CloudSigma, T-Systems), small- and
medium-sized firms (SixSquared, Terradue, The Server Labs), and public e-infrastructure
providers (EGI, GÉANT) on “the development and implementation of a secure and globally
recognized European Cloud Computing Infrastructure” (CERN & ESA, 2011: 11). Our inductive
analysis reveals that conceptualizing and contextualizing are two mechanisms that enable
organizations to accept and perceive conflicting sub-goals as inevitable and a necessary part of
realizing the broad goal leading to sustained collaboration.

Organizations collaborate to attain goals they cannot realize on their own (Gray, 1989). When this
is a broad goal with wide-ranging appeal, such as controlling climate change (Ansari, Wijen, &
Gray, 2013) that can benefit multiple actors, organizations from different backgrounds may want
to join the collaborative initiative (Gray & Purdy, 2018; Selsky & Parker, 2005; Vangen &
Huxham, 2012). Typically, such broad goals are future-oriented and concern faraway visions,
which require complex multi-actor collaborations to be realized (Grodal & O’Mahony, 2017).
However, broad goals need to be broken down into sub-goals that can be worked on in the present
(Hu & Bettis, 2018). This can give rise to the underlying and often disparate interests of the
participating organizations creating conflicting sub-goals (De Rond & Bouchikhi, 2004; Grodal &
O’Mahony, 2017; Hardy & Phillips, 1998). Murray (2010), for example, described how disparate
sub-goals of science and commercial research organizations did not hinder agreement on a futureoriented goal of advancing genomics research, but created conflict on present-oriented goals such
as who owned the intellectual property of breakthrough scientific findings.
Conflicting sub-goals are not necessarily bad for collaboration (Lumineau & Oliveira,
2018). Rather, prior research has found conflicting sub-goals can serve sustained collaboration (De
Rond & Bouchikhi, 2004). For example, Hardy and Phillips (1998) reported that contention led to
creative abrasion by shaking up existing power dimensions and domain perspectives in the UK
refugee system. On the other hand, Grodal and O’Mahony (2017) showed that disparate interests
of different communities in the nanotechnology field created conflicting sub-goals that over time
displaced the broad goal. Also, conflict can be seen to occur between both present- and futureoriented sub-goals. For example, Denis, Dompierre, and Langley (2011) found that while
discussing a merger, the representatives of three large hospitals in Canada maintained conflicting
goals both regarding near-term repercussions, such as the agreed upon number of hospital beds in
signed protocols, as well as their individual views of the future.
Prior research has identified several mechanisms for dealing with conflicting sub-goals in
multi-actor collaborations. For example, boundary organizations have been suggested as a
mechanism that allows heterogeneous actors to converge on common interests and ignore
conflicting objectives (O’Mahony & Bechky, 2008). However, by only focusing on
commonalities, a multi-actor collaboration may not realize its initial purpose. In fact, conflicting
sub-goals can include feasible trajectories for realizing a broad goal (De Rond & Bouchikhi, 2004;
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Hardy & Phillips, 1998), but our understanding of mechanisms to exploit this potential is limited.

conceptualizing makes room for multiple interpretations, thereby postponing conflict between sub-

Hence, prior research is inconclusive in explaining the mechanisms that allow organizations in a

goals. The contextualizing mechanism relates to actors setting the context in which goals are

multi-actor collaboration to deal with the conundrum of conflicting sub-goals being both good and

arguably perceived by specifying (i.e. using goal-specific terms), repositioning (i.e. using terms

bad when pursuing a broad goal. We therefore ask the following research question: How do

signifying relativity (e.g. before, earlier, new)), or increasing the context (i.e. using terms related

organizations with heterogeneous backgrounds and interests realize sustained collaboration on a

to external context (e.g. American, European, downstream)). Especially in more present-oriented

broad goal despite the emergence of conflicting sub-goals?

goals (i.e. near-term outcomes), contextualizing leads to resolving or postponing conflict between

To answer our research question, we report on a longitudinal study of Helix Nebula,

sub-goals. We established corroborative evidence of these dynamics between time orientation and

Europe’s leading science cloud computing initiative (Nature, 2015). Helix Nebula is a

conceptualizing and contextualizing mechanisms using topic modelling (Blei et al., 2003;

collaboration between large scientific institutes (CERN, EMBL, ESA), commercial cloud

Hannigan et al., 2018) and natural language processing techniques (Deerwester, Dumais, Furnas,

computing organizations (Atos, CloudSigma, T-Systems), commercial software developers

Landauer, & Harshman, 1990; Tuertscher, Garud, & Kumaraswamy, 2014). As a result of

(SixSquared, Terradue, The Server Labs), and public infrastructure providers (EGI, GÉANT). It

conceptualizing the future and contextualizing the present, organizations in multi-actor

was initiated in 2011 to realize “the development and implementation of a secure and globally

collaborations come to accept conflicting sub-goals as part of realizing sustained collaboration on

recognized European Cloud Computing Infrastructure” (CERN & ESA, 2011: 11). Through our

a broad goal. Over time, the dynamic between conceptualizing and contextualizing drives the

qualitative analysis of longitudinal data on collaboration in Helix Nebula (2011–2018) – including

adoption of a collaborative-conflict frame in the broad goal initiative, in which the multiple

8,430 texts representing all internal documented communication in Helix Nebula – we found 18

heterogeneous actors perceive conflict and collaboration not as opposites but as mutually enabling.

episodes in which conflict between sub-goals emerged. We used topic modelling techniques (Blei,

Our study makes contributions to literature on interorganizational and multi-actor

Ng, & Jordan, 2003; Hannigan et al., 2018) on the 8,430 Helix Nebula texts to find corroborative

collaboration. First, building upon an interactionist framing perspective (Cornelissen & Werner,

evidence for our analysis of the 18 episodes. Our analysis of these episodes revealed that in most

2014; Goffman, 1974; Gray et al., 2015), we provide a process explanation about how conflicting

cases sub-goal conflict did not hinder collaboration between the organizations in Helix Nebula.

sub-goals in a complex multi-actor collaboration become recognized as necessary and unavoidable

Instead, facing these conflicting sub-goals, the organizations in Helix Nebula became able to

for sustained collaboration on a broad goal. We thereby shed light on how complex multi-actor

accept them and perceived them as inevitable and necessary for realizing the broad goal.

collaborations can be prevented from goal displacement, which is an important source of failure

Building upon an interactionist framing perspective (Cornelissen & Werner, 2014;

in broad goal initiatives (Grodal & O’Mahony, 2017). Second, contrary to extant literature (Denis

Goffman, 1974; Gray, Purdy, & Ansari, 2015), which asserts that how actors perceive reality is

et al., 2011), our findings show that postponing is often a positive outcome in a broad goal initiative

continuously constructed and (re)-established in the interactions between these actors (Blumer,

because it keeps the organizations working together and makes them accept their disparate

1969, 1971), we focused our analysis on trying to understand the mechanisms that allowed the

positions as necessary for realizing a broad goal. From this perspective, collaboration conflicts or

organizations in Helix Nebula to recognize conflicting sub-goals as inevitable and necessary for

failures, like holdup and contestation (Gulati, Wohlgezogen, & Zhelyazkov, 2012), can be

realizing the broad goal. Our qualitative analysis of 18 episodes in which sub-goal conflict

considered collaboration successes when part of realizing a broad goal. Third, we argue that in

emerged revealed two mechanisms. The conceptualizing mechanism relates to the use of

complex multi-actor collaborations dynamics between conceptualizing and contextualizing can

conceptual and ambiguous terms to describe goals, indicated by the use of new popular concepts

lead to the adoption of a collaborative-conflict frame, where organizations perceive conflict and

(e.g. big data, ecosystem), vague language (e.g. mostly, or so), and tentative terms (e.g. if,

collaboration as mutually enabling. Thus, our findings contribute a novel way of understanding

perhaps). Our analysis shows that when discussing future-oriented goals (i.e. far-away outcomes),
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“coopetition” in organizational ecosystems (Brandenburger & Nalebuff, 1996) by showing that
conflict and collaboration can be hand-in-glove constructs rather than opposing forces.

The emergence of conflicting sub-goals in a multi-actor collaboration has a high chance of
leading to collaborative inertia. Murray (2010), for example, described how different sub-goals of

The remainder of this paper proceeds as follows. We first review the literature on goals in

public and private research organizations regarding knowledge sharing – respectively, open versus

multi-actor collaborations and framing. We then discuss the research setting and methods and

closed – hampered collaborative progress on the broad goal of advancing genomics research. In

introduce the core constructs of our paper before describing them in action as part of our findings.

settings with high heterogeneity of interests, broad goals can even get displaced by organizations’

We close the findings section with an integrated process model and end this paper with a discussion

conflicting sub-goals. In a study of the emerging nanotechnology field, Grodal and O’Mahony

of the contributions of our study.

(2017) described how, over time, conflicting sub-goals of organizations displaced the broad goal
of collaborative knowledge development. In a similar vein, Doz (1996) described how failing to

THEORY

deal with conflicts in the very early stages of a high-tech collaboration eventually led to a failure

Goals in multi-actor collaborations

to realize the broad collaborative goal.

Goals are seen as a prime motivator for collaboration between organizations (Gray, 1989; Gray &
Purdy, 2018; Selsky & Parker, 2005). Extant literature on multi-actor collaboration, which

Dealing with conflicting sub-goals in multi-actor collaborations

includes interorganizational collaboration and relationships and multi-party collaboration

Elaborating on findings showing that conflicting sub-goals are bad for realizing broad goals by

research, makes a distinction between the individual goals that motivate organizations to

enabling collaborative inertia (Murray, 2010) and goal displacement (Grodal & O’Mahony, 2017),

collaborate as well as the shared goals organizations want to realize together (Jarvenpaa &

research has studied how multi-actor collaborations actively deal with them to prevent from these

Majchrzak, 2016; Vangen & Huxham, 2012). When the shared goal captures a broad vision

negative effects. Findings from this research are categorized around collaborative structures and

statement, such as creating molecular manufacturing (Grodal & O’Mahony, 2017), it appeals to

processes that inform sustained collaboration in a broad goal initiative.

and motivates organizations with heterogeneous backgrounds and interests to collaborate (Ansari

Research on collaborative structures studies the structural elements of multi-actor

et al., 2013; Gray & Purdy, 2018; Vangen & Huxham, 2012). This creates complex multi-actor

collaborations. These include traditional interorganizational forms, such as strategic alliances,

collaboration focused on realizing the broad goal (O’Mahony & Bechky, 2008; Selsky & Parker,

joint ventures, and cross-sector partnerships (Barringer & Harrison, 2000; Parmigiani & Rivera-

2005).

Santos, 2011). Within these structures a governance model that defines the rules and forms that
Whereas a broad goal is particularly effective for mobilizing heterogeneous actors into a

guide collaborative decision-making can be used to manage conflicting sub-goals (Ansell & Gash,

multi-actor collaboration, realizing the broad goal can be challenging (Grodal & O’Mahony,

2008). These governance models range from formal (e.g. contract frames) to informal (e.g.

2017). As the broad goal gets pursued, over time underlying disparate interests of organizations

consensus-based decision-making) creating different types of collaborative structures (Puranam,

can create conflicting sub-goals (Ring & Van de Ven, 1994; Vangen & Huxham, 2012). Often this

Alexy, & Reitzig, 2014). In the less formalized type of collaborations, actors often use boundary

conflict is caused by confounding present- and future-oriented goals of different parties involved

structures to deal with disparate interests through transforming or ignoring conflict. For example,

in the collaboration (Das & Teng, 2000). For example, Ansari, Garud, and Kumaraswamy (2016)

Bechky (2003) showed how boundary objects enabled actors from different occupational

showed how TiVo, a digital video recorder maker, collaborated in the present with incumbent

communities to transform domain-specific, conflicting knowledge towards a shared goal. Also,

organizations in the US television industry as part of a strategy to disrupt the incumbents’ business

O’Mahony and Bechky (2008) showed how a boundary organization structure enabled commercial

models in the future.

software firms and open source software developers to ignore their different proprietary versus
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common ownership interests and focus only on their shared goal of developing high-quality
software.

In summary, prior literature has argued that the emergence of conflicting sub-goals can
potentially both enable and undermine sustained collaboration on a broad goal; conflicting sub-

Research on collaborative processes in multi-actor collaborations considers the

goals are either good or bad. On the one hand, literature argues to actively deal with conflicting

mechanisms and dynamics post-formation (Hardy, Phillips, & Lawrence, 2003). This research

sub-goals because they may inadvertently hamper realizing broad goals. On the other hand,

finds that conflicting sub-goals are typically dealt with through sequences of negotiation,

literature argues that pursuing conflicting sub-goals can benefit a multi-actor collaboration. In fact,

commitment, and execution, an iterative process where organizations assess the present sub-goal

conflicting sub-goals can include feasible trajectories for realizing a broad goal (De Rond &

outcomes and future perspectives throughout (Ring & Van de Ven, 1994; Vangen & Huxham,

Bouchikhi, 2004; Hardy & Phillips, 1998), but we have limited understanding of the mechanisms

2012). As this happens the various sub-goals of the actors in the collaboration become realized

that actors use to exploit this potential. Hence, prior research is inconclusive in explaining

through patterned interactions and knowledge flows (Hardy et al., 2003; Tuertscher et al., 2014).

mechanisms that allow organizations in a multi-actor collaboration to deal with the conundrum of

Alongside collaboration among organizations inside the multi-actor collaboration, organizations

their conflicting sub-goals being both good and bad for realizing a broad goal.

also have to collaboratively interact with stakeholders outside the collaboration in order to advance
their broad goal (Ospina & Saz-Carranza, 2010). Such multi-level dynamics show how

Framing conflicting sub-goals

collaborative structures and collaborative processes typically have dynamic interrelated effects

Research on organizational frames in multi-actor collaborations offers keys to understanding the

over time for dealing with conflicting sub-goals in broad goal initiatives (Majchrzak, Jarvenpaa,

problem of conflicting sub-goals as either or both good and bad for pursuing a broad collaborative

& Bagherzadeh, 2015; Van de Ven & Walker, 1984). Different types of interactions between

goal. Particularly studies with an interactionist framing perspective (Cornelissen & Werner, 2014;

interpersonal and interorganizational sub-goals, for example, substantiate collaborative processes

Gray et al., 2015), which asserts reality as being actively constructed, deconstructed, and

for dealing with conflicting sub-goals functioning as a temporal consolidation mechanism in

reconstructed in everyday interaction (Blumer, 1969; Goffman, 1974), emphasize how

realizing the broad goal of the collaboration (Berends, Van Burg, & Van Raaij, 2011).

collaborating organizations continuously (re-)construct meaning through interactions. Hence,
conflicting sub-goals are real because the organizations in a multi-actor collaboration perceive

Pursuing conflicting sub-goals in multi-actor collaborations

them as such.

Flanking the wealth of prior research on how organizations can deal with conflicting sub-goals,

Blumer (1971) argued how large problems exist not just by the virtue of natural causes, but

there is a part of extant literature that argues that conflicting sub-goals are not necessarily bad but

are social constructions created through human interaction. For example, problems such as climate

can also be good for multi-actor collaboration (Lumineau & Oliveira, 2018). This research has

change surface and remain constituted as the result of a recurrent framing process in which social

found that pursuing conflict can lead to unintended consequences serving collaborative goals (De

actors diagnose causes, identify problem holders, and posit potential solutions (Ansari et al., 2013).

Rond & Bouchikhi, 2004). For example, Tuertscher et al. (2014) found that at the ATLAS

Following that logic, one argues that whether conflicting sub-goals are enabling or hampering

collaboration at CERN, contestation between members of different scientific communities

sustained collaboration on a broad goal depends on the perspective of the organizations in a multi-

working on alternative solutions aided effective development of an emerging technological design.

actor collaboration.

Similarly, Howard-Grenville, Nelson, Earle, Haack, and Young (2017) showed that friction and

Extant framing literature typically offers a processual account of how frames are

competitive tensions among chemists eventually enabled the collaborative goal of realizing green

established and adopted in interaction between social actors (Cornelissen & Werner, 2014; Gray

chemistry by reducing the occupation’s health, safety, and environmental impacts.

et al. 2015). Entman (1993: 52) stated on the processual nature of framing: “To frame is to select
some aspects of a perceived reality and make them more salient in a communicating text, in such
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a way as to promote a particular problem definition, causal interpretation, moral evaluation, and/or

The vision attracted attention from various European organizations involved with cloud

treatment recommendation for the item described.” We build upon an interactionist framing

computing. On 28 and 29 June 2011, an explorative meeting was held at the ESA headquarters in

perspective and its processual account to investigate how heterogeneous organizations in a

Frascati, Italy. It was attended by representatives of CERN, EMBL, and ESA, and more than 20

collaborative initiative called Helix Nebula worked together on the vision of realizing a European

other European organizations ranging from commercial cloud providers (Atos, CloudSigma, T-

Cloud Computing Infrastructure. In the next section we further introduce the Helix Nebula

Systems), cloud software businesses (SAP, SixSquared, Terradue. The Server Labs,), IT

collaboration and the research methods.

consultancy firms (Capgemini), telecom providers (Orange), public infrastructure providers (EGI,
GÉANT), and several European Commission Directorates-General (DG CONNECT, DIGIT).

METHODS

Representatives of these organizations discussed current and future opportunities of cloud

We used an inductive research design to answer our research question how organizations with

computing and the meeting ended with the commitment of all to realizing four broad goals (see

heterogeneous backgrounds and interests realize sustained collaboration on a broad goal despite

Figure 1).

emerging underlying conflicting sub-goals. Our research question was informed by a theoretical
FIGURE 1
Broad goals of Helix Nebula

inconclusiveness in prior literature, which fits the use of qualitative research methods. Our focus
on explaining how actors deal with conflicting sub-goals calls for a processual account of
collaboration, which benefits from using longitudinal qualitative data sources (Langley, 1999).
Before we describe how we collected and analyzed the longitudinal data, we provide a case

Vision
The development and implementation of a secure and globally
recognized European Cloud Computing Infrastructure

description of Helix Nebula.
Case description
The origins of Helix Nebula lie in early 2011 when the heads of the information technology (IT)
departments of CERN, EMBL, and ESA, realized the limited access their organizations had to
commercial cloud computing resources, despite the growing demand for computing resources to
analyze, simulate, and store the data from their experiments – that is, high energy physics at CERN,

Broad goal #1
Establish a
cloud computing
infrastructure

Broad goal #2
Identify and adopt
security, trust, privacy
policies

Broad goal #3
Create a
light-weight
governance structure

Broad goal #4
Define a
sustainable funding
scheme

molecular biology at EMBL, and space and earth observation science at ESA. In the summer of
2011, the heads of the IT departments of CERN, EMBL, and ESA decided to seek collaboration
with European commercial cloud computing organizations to realize the vision they stated in their

Back at their offices after the meeting, the teams of the large science (CERN, EMBL, ESA)

“Strategic Plan for a Scientific Cloud Computing Infrastructure for Europe” (CERN & ESA, 2011:

and commercial organizations (Atos, CloudSigma, T-Systems) knew they had to create a “buzz”

11):

around the broad goals to get the support of their top management and the European Commission.
The European Research Area shall drive the development and implementation of a secure
and globally recognized European Cloud Computing Infrastructure, initially targeting
science users. This infrastructure will become ‘the’ platform for Europe, under public
governance, ensuring open standard and interoperability and adhering to European
policies, norms and requirements.
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Data collection

about how the organizations viewed the progress that had been made on shared goals. The

The four broad goals of Helix Nebula (see Figure 1) motivated collaboration among actors with

communication on the Helix Nebula e-mail distribution lists and events pages were closed and

heterogeneous backgrounds (science and business) and interests (public- and private-sector). In

restricted to member organizations. This unobtrusive nature provided a unique source for studying

2012 Helix Nebula started with 20 members and this grew to 70 in 2018. Due to the diversity of

the conflicting sub-goals underlying the broad goals of Helix Nebula.

backgrounds and interests, we selected Helix Nebula as a revelatory case (Siggelkow, 2007) of a
multi-actor collaboration between heterogeneous actors mobilized by a broad goal.

Data analysis

To realize their broad goals the organizations in Helix Nebula needed to collaboratively

The data analysis adopted a process perspective, meaning that we looked at conflicting sub-goals

explicate how to make progress in the present and in the future. This included short-term objectives

not as static things but as evolving phenomena of movement, activity, events, change, and temporal

and long-term plans for developing new technologies, services, policies, governance, business

evolution (Langley, 2007; Van de Ven, 1992). In line with our research question, we focused our

models, and procurement structures. These developments were carefully documented by the

analysis on understanding the mechanisms ensuring that conflicting sub-goals did not damage

organizations, which provided us in-depth access to trace our explicit interests: conflicting sub-

sustained collaboration on broad goals. Our analysis involved six steps.

goals underlying a broad goal. Our study of Helix Nebula is supported by multiple sources of
longitudinal qualitative data, all of which we timestamped and stored in a case study database

Step 1: Identifying goals and underlying conflicting sub-goals

(Gibbert, Ruigrik, & Wicki, 2008). We collected contemporary data through 65 audio-recorded

We started our analysis with a carefully considered approach to identify broad goals and

semi-structured interviews, observations and notes of 46 conference call meetings and 30 face-to-

conflicting sub-goals in our data. We took the June 2011 strategic plan for Helix Nebula (CERN

face meetings at different conferences or meetings of organizations in Helix Nebula. Further, we

& ESA, 2011) as our starting point and coded the four goals stated in the strategic plan as broad

had 132 informal conversations with representatives of organizations in Helix Nebula during 14

goals (see Figure 1). Subsequently, we analyzed the summaries of the bi-annual Helix Nebula

field visits (lasting multiple days) between 2014 and 2018.

General Assembly meetings for activities on the four broad goals. We particularly focused on

An important data source for our study was archival data covering the period June 2011 to

coding two types of events. First, we coded events that indicated whether at certain moments in

July 2018. These archival data sources were generated by the representatives of organizations in

time progress had been made by the organizations in Helix Nebula on realizing their broad goals.

Helix Nebula in real-time and represent unobtrusive measures. The archival data comprised 8,430

Second, we coded for events that indicated the emergence of underlying conflicting sub-goals and

textual documents, including 5,728 non-public e-mails sent on 18 Helix Nebula member

their influence on collaborative progress on the four broad goals. This created a broad overview of

distribution lists. The e-mails included minutes of 255 conference call meetings held by the

the conflicting sub-goals that emerged in Helix Nebula between 2011 and 2018.

commercial organizations. The other 2,702 texts in the archival data set included public documents

After creating the overview of broad goals and underlying conflicting sub-goals in Helix

(41 texts), non-public summaries of the bi-annual general assemblies (eight texts), and non-public

Nebula, we coded all minutes of weekly and monthly meetings held in Helix Nebula between the

(draft) documents and presentation slides collected from restricted Helix Nebula event pages (522

science and commercial organizations to further analyze and identify conflicting sub-goals in more

texts) and e-mail attachments (1,990 texts), and detailed minutes of 141 conference call meetings

detail. An example of an event that we coded indicating the emergence of conflicting sub-goals

held between the science and commercial organizations.

underlying the broad goal of establishing a European cloud computing infrastructure (see Figure

Given that the organizations in Helix Nebula were widely dispersed across Europe, e-mail

1) was the following sentence in the minutes of the first Helix Nebula meeting in June 2011: “A

was an important source of communication for openly discussing conflicting sub-goals. Similarly,

critical issue: standards. They’re cool if they’re your own, but as soon as one has to adapt to

the presentations and documents shared on the restricted event pages included clear statements

someone else’s standards, it becomes more difficult.” This sentence shows how the commercial
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Episode

Step 2: Temporal bracketing of episodes

In the second step of our analysis we used a temporal bracketing strategy (Langley, 1999) to group

subsequent events of conflicting sub-goals into episodes. Episodes consist of a series of related

events through which structural change unfolds (Berends et al., 2011). This resulted in the

construction of 18 episodes in Helix Nebula in which conflicting sub-goals emerged during

collaborative activities on a broad goal (see Table 1). These 18 episodes became the unit of analysis

of our study. An example of an episode happening between 2011 and 2014 was that on the broad

goal to Establish a cloud computing infrastructure. Underlying this broad goal were conflicting

sub-goals where CERN, EMBL, and ESA wanted to realize opportunities to use innovative clouds,

whereas Atos, CloudSigma, and T-Systems wanted commercial opportunities from science

customers. We created narratives of the 18 episodes describing the evolution of the broad goals

and the organizations’ conflicting sub-goals over time. The narratives enabled us to benefit from

member checks of the episodes during interviews, which enhanced the validity of our analysis

throughout (Morse, Barrett, Mayan, Olson, & Spiers, 2002).

146 | chapter 4
Commercial | Commercial
Atos, SixSquared, Terradue want
“flexible technical federation”
CloudSigma, T-Systems want
“functional technical federation”

Commercial | Commercial
Atos, SixSquared, Terradue want
“flexible technical federation”
CloudSigma, T-Systems want
“functional technical federation”

Present-oriented Science | Commercial
Conflict of what CERN, EMBL, ESA want
are the
“opportunities to use innovative
requirements and
clouds”
commitments
Atos, CloudSigma, T-Systems want
“commercial opportunities from
science customers”
#3
Future-oriented
Science & Public | Commercial
03/12 – 09/13: Conflict of what CERN, EMBL, EGI, ESA want
Interoperability will
“opportunities for public and
policies
interoperability
commercial interoperability”
(Broad goal #2) policies look like Atos, CloudSigma, T-Systems want
“opportunities for commercial
cloud interoperability”
#4
Future-oriented
Commercial | Public & Commercial
08/12 – 09/13: Conflict of what Atos, Interoute, T-Systems want to
Service
will service
federate “commercial opportunities
federation
federation look
from common services”
(Broad goal #2) like
EGI and Terradue want “controlling
common services”

Present-oriented
Conflict of what
are the technical
federation
requirements

Triangulation between the multiple data sources ensured validity of our coding.

#6
12/12 – 09/13:
Technical cloud
federation
(Broad goal #1)

goals, where we focused on specific events or time periods mentioned by the interviewees.

Future-oriented
Conflict of what
will technical
federation look
like

Lê, & Feldman, 2012). We used our interview data as the final source to identify conflicting sub-

#5
03/12 – 12/12:
Technical
federation
(Broad goal #1)

using targeted search queries (see also Deken, Berends, Gemser, & Lauche, 2018; Jarzabkowski,

#2
06/13 – 06/14:
Establishing a
cloud computing
infrastructure
(Broad goal #1)

reading through all e-mails and coding them in a disciplined manner, and repeated that procedure
Postponing
Conceptualizing means that conflicting sub-goals are not
addressed. Both sides see opportunities in the future of
realizing their sub-goals and therefore they continue
collaborating on the broad goal of identifying and
adopting service federation policies: “there was no big
stake for us in this document.”
Postponing
By conceptualizing technical federation is kept multiinterpretable. As a result, all can perceive future
opportunities to realize their sub-goals, postponing
conflict: “Now, being accepted as a document, and being
implemented where the “rubber hits the road” is entirely
another matter.”
Contextualizing
Postponing
Atos, SixSquared, Terradue start contextualizing the
Contextualizing leads to postponing of conflict and
“Europeanness” of the technologies [increasing context] and
sustained collaboration: “there are no provable right or
CloudSigma and T-Systems contextualize the conflict by linking wrong answers, just answers which are good enough for
it to the membership guidelines [repositioning context]
us to make progress.”

Conceptualizing
The organizations conceptualize: “This service architecture
document was quite high-level, I mean abstraction document,
the services were defined as big boxes”. Most sentences read
like: “This [vague language] “bigger picture” necessitates not
only higher-level cloud services themselves (i.e. PaaS and SaaS)
[new popular concepts].
Conceptualizing
The commercial organizations are conceptualizing technical
federation: “the need of a federated framework to simplify
discovery, access, usage and management of a federated cloud
system [new popular concepts] and “various of us advocate
various solutions” [vague language; tentative terms]

Postponing
Conceptualizing makes that both science and
commercial organizations perceive they can realize their
sub-goals in the future when pursuing the broad goal:
“Much buy-in: the large players (so far) agree, but
commercial details remain open!” and “Demand side
agrees with the vision expressed in the doc, however the
details are missing how to realize them.”
Resolving
Contextualizing allows the science organizations to
influence decisions and push for innovation
opportunities on the infrastructure. In the European
context the commercial organizations can legitimately
restrict the openness of the infrastructure and push
commercial opportunities.
Postponing
Conceptualizing future interoperability allows both sides
to perceive an opportunity for realizing their sub-goals
enabling sustained collaboration: “agreement [with EGI]
to interoperate in principle, but it cannot slow down our
deployment.”

(Re)framing conflicting sub-goals

presentations, and e-mails for detailed events indicating the emergence of conflicting sub-goals.

Mechanism*

we subsequently analyzed all 8,430 texts in our archival database, where we coded documents,

Conceptualizing
Requirements are conceptualized by the science organizations:
“the flagship target might change over time and the budget
allocation might change too” [tentative terms] and by the
commercial organizations: “our efforts have and will mostly
involve man-time” [vague language], together: “results need to
be combined into a homogeneous infrastructure ecosystem
supporting the “Digital Agenda”. [new popular concepts]
Contextualizing
Contextualizing by science organizations: “HNX is a subset of
the HN initiative” [specifying context] and “its governance
model must fit within the model of the overall initiative.”
[repositioning context] And by commercial organizations: “a
European Cloud Marketplace service that is compliant with EU
regulations and legislation.” [increasing context]
Conceptualizing
EGI conceptualizes future interoperability requirements and
implications. For example: “consider the possible requirements
and implications [tentative terms] ... in the various
levels/domains” [vague language].

Narrowing down to more and more detail of the collaborative activities in Helix Nebula,

Conflicting sub-goals

goals.

Orientation

cloud computing infrastructure, the commercial and science organizations held conflicting sub-

Future-oriented
Science | Commercial
Conflict of what CERN, EMBL, ESA want
will be the
“opportunities to use innovative
requirements and
clouds”
commitments
Atos, CloudSigma, T-Systems want
“commercial opportunities from
science customers”

standard whereas CERN, EMBL, and ESA were. Hence, underlying the broad goal to Establish a

#1
10/11 – 06/13:
Establishing a
cloud computing
infrastructure
(Broad goal #1)

Especially for the 5,728 non-public e-mails this was a challenging task, which we faced by first

TABLE 1
Overview 18 broad goal episodes with underlying conflicting sub-goals

organizations in Helix Nebula were not in favor of adopting a single common technical or service
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Science | Public | Commercial
CERN, EMBL want “innovative
hybrid cloud offerings”
EGI wants to “control offerings”

making scientific ESA wants “sharing data with longresources
tail of science”
accessible
Atos, CloudSigma, SixSquared, TSystems want “business from longtail of science”
#14
Future-oriented
Science | Commercial
01/13 – 06/14: Conflict of what CERN, ECMWF, EMBL, ESRF want
Data platform
will be needed for
“storing existing data”
implementing the ESA wants “downstream access”
and business
data platform and Atos, CloudSigma, T-Systems want
model
(Broad goal #4) associated
“business from providing access
business model
and value-added services”
SixSquared wants “business from
hosting platform”
cloudEO, Terrradue want “business
from software development”
#15
Present-oriented Science | Science
06/14 – 03/17: Conflict of what CERN, ECMWF, EMBL, ESRF want
Data platform
are requirements
“storing existing data”
and commitments ESA wants “downstream access”
and business
for establishing
model
Atos, CloudSigma, T-Systems want
(Broad goal #4) the data platform
“business from providing access
and associated
and value-added services”
business model
SixSquared wants “business from
hosting platform”
cloudEO, Terrradue want “business
from software development”
#16
Future-oriented
Science | Public | Commercial
01/14 – 11/14: Conflict of what CERN, EMBL, ESA want “funding
Buying from
will future
scheme for innovative services”
cloud
funding sources
EGI wants “funding scheme to
infrastructure
and structures be
control offerings”
(Broad goal #4)
Atos, CloudSigma, SixSquared, TSystems want “funding scheme for
existing services”
#17
Future-oriented
Science | Commercial
04/14 – 03/16: Conflict of what CERN, EMBL, ESA want “funding
Buying from
will long-term
scheme for innovative services”
cloud
procurement
Atos, CloudSigma, SixSquared, Tinfrastructure
looks like
Systems want “funding scheme for
(Broad goal #4)
existing services”
#18
Future-oriented
Science & Commercial | Commercial
01/15 – 09/16: Conflict of what CERN, EMBL want “funding scheme
Buying from
will long-term
for innovative services”
cloud
procurement
Atos, CloudSigma, SixSquared, Tinfrastructure
looks like
Systems want “funding scheme for
(Broad goal #4)
existing services”
*Underlined text is conceptualizing, bold text is contextualizing

Future-oriented
Conflict of what
will be the
policies for

#13
11/14 – 01/16:
Access policies
(Broad goal #2)

Conflicting sub-goals

Science & Commercial | Science &
Commercial
03/12 – 08/14: Conflict of what CERN, CloudSigma, EMBL, TGovernance
are the
Systems want “opportunities for
membership rules
membership
working with American clouds”
(Broad goal #3) for working with Atos, ESA, Interoute, Thales want
American cloud
“opportunities to differentiate from
firms
American clouds”
#8
Future-oriented
Science | Commercial
05/14 – 11/14: Conflict of what CERN, EMBL, ESA want
“developing by testing innovative
Development of will be committed
the
to the
cloud offerings”
infrastructure
development of
Atos, CloudSigma, T-Systems want
(Broad goal #1) the established
“developing by selling cloud
infrastructure
offerings”
#9
Future-oriented
Science | Commercial
11/14 – 01/16: Conflict of what CERN, EMBL, ESA want
Development of will be committed
“developing by testing free and
the
to the
innovative cloud offerings”
infrastructure
development of
Atos, CloudSigma, T-Systems want
(Broad goal #1) the established
“developing by being paid for
infrastructure
specific developments”
#10
Present-oriented Science & Commercial | Commercial
12/13 – 01/16: Conflict of what CERN, CloudSigma, EMBL, ESA
Infrastructure
are the broker
want “independent offerings”
brokerage
structures on the Atos, SixSquared, T-Systems want a
(Broad goal #1) infrastructure
“controlled cloud offerings”
#11
Present-oriented Science & Commercial | Science &
Commercial
08/13 – 06/14: Conflict of what Atos, CERN, CloudSigma, EMBL,
Infrastructure
are the services
T-Systems want “computing
offerings
offered on the
services”
(Broad goal #1) infrastructure
ESA, Terradue want “value-added
services”
#12
Present-oriented Science & Public | Commercial
05/14 – 02/15: Conflict of what CERN, EMBL, ESA, EGI want
Governance
are the
“open governance model”
model
governance
Atos, CloudSigma, T-Systems want
(Broad goal #3) model needs
“closed governance model”

Present-oriented

Orientation

#7

Episode

Postponing
Conceptualizing is postponing conflict and enables
sustained collaboration on the data platform: “There is
an opportunity to be involved in building an information
environment on top of the infrastructure”. This is the
result of keeping options open: “At the time, it was in an
early stage and we were already considering our options
for providing a development platform for the scientific
users ... that was our initial idea, which with we
continued other years and still today to develop this.”
Unresolved
The conceptualizing of the present-oriented actions leads
to the realization that conflicting sub-goals will not all be
realized. Sustained collaboration on developing the data
platform is damaged. The commercial organizations
state: “We need to separate the principles and rules from
the operational implementation.” ... “A problem is, and
will always be, return on investments.”

Postponing
The conceptual “e-infrastructure common marketplace”
enables all parties to perceive possibilities to realize their
sub-goals: “Would such a collaboration be an ecosystem
(or an egosystem? ;o). There seemed to be an implicit
agreement to work with “open cookbooks”.” Result is
postponing conflict and sustained collaboration.
Postponing
Conceptualizing allows the science and commercial
organizations to perceive future potential for realizing
sub-goals. Conflict is postponed: “PICSE is a sort of inbetween variant where they are bundling demand ... for
those reasons we keep committed.”
Unresolved
Contextualizing future procurement setting triggers
unresolved conflict. Some firms realize there will be
limited future business: “that is the frustration of where
we are. We want to sell services that are on the
innovative side of things and they, they are not ready,”

Conceptualizing
Conceptualizing data platform: “Big data analysis requires new
platforms to store, process and develop analytic applications”
and “Big data ecosystem adds capabilities but also adds
complexity”. [new popular concepts]

Conceptualizing
Conceptualizing data platform by ESA: “This may [tentative
terms] involve more than just Open Data sources, especially
when extended to encompass the Internet of Things/Everything”
[new popular concepts]. By EMBL: “Need to address the
challenges of working with big data on clouds / Helix Nebula ...
develop the data intensive ecosystem” [new popular concepts]

Conceptualizing
Conceptualizing an “e-infrastructure commons marketplace”
that “Will provide access to worldwide and world class
resources through a dynamic and sustainable marketplace ...
within a common ecosystem.” [new popular concepts]

Conceptualizing
Conceptualizing the future procurement: “EC project (PICSE,
CERN, CSA, TrustIT) could help to understand better how to
proceed.” [tentative terms].

Contextualizing
Proposal contextualized a future “HNSciCloud will pull
together commercial cloud service providers, publicly
funded e-Infrastructures and the buyers’ in-house
resources.” [specifying context; repositioning context]

development. CERN, EMBL, ESA stated: “reduce
fragmentation in Europe and be a fully functional
implementation of the open science commons.”

Contextualizing data services as outside Helix Nebula
leads to acceptance of the conflicting sub-goals: “and I
can fully understand why because ... they do very highdemanding science and they need a different type of
infrastructure than we need.”
Resolving
Contextualizing the governance in the European
Commission context resolves conflict: “the success of
Helix Nebula you cannot only measure in terms of the
direct projects that now run on this marketplace … you
also have to take into account the spinoffs.”
Postponing
The conceptualizing of the accessibility of cloud services
allows for different partners to see opportunities for
realizing their sub-goals and sustained collaborative

numerous benefits for the research community, and society at
large” [new popular concepts; vague language]

The organizations contextualize data services by stating this is
something pursued in the external context of “another EC
funded project providing cloud services” and “outside
[increasing context] the current Helix Nebula funding context”
[specifying context]
Contextualizing
Governance of initiative and products is separated [repositioning
context] and the governance model needs to align with external
context: “It is important to continue to work with the EC and
ensure that EC projects can contribute to the goals of HNI”.
[increasing context]
Conceptualizing
The documentation on the “Open Science Commons”
conceptualizes goals “using Open Science as a guideline and
applying the Commons as a management principle, will bring

Postponing
Conceptualizing makes both sides perceive it is possible
to realize their sub-goals in the future, thereby
postponing conflict and realizing sustained
collaboration: “The user side will consider whether they
can reallocate their current budget to support the
investment needed to go into full production with HN.”
Contextualizing
Unresolved
CERN, EMBL, and ESA state they “will continue procurement Contextualizing the future materializes conflicting subbut not restricted to HNX [increasing context] if there is only a goals: “they just didn’t like the idea that we were
small number of suppliers that can respond” [specifying
“abandoning” … and we just said: “Well, ok, come on,
context]
this is part of it.” It is one thing on paper, but when you
actually do really test it, and find it, and then you
discover better what you need, it is obvious.”
Contextualizing
Postponing
Contextualizing independence in the external context: “current Contextualizing leads to postponing conflict and
set-up where broker is part of HNX raises doubts on its
sustained collaboration on broad goal: “Need to be very
independence as seen by outsiders” [increasing context].
clear in communication that the current set-up is a
transitional model.”
Contextualizing
Resolving

Conceptualizing
Both sides are conceptualizing their commitments for
developing the cloud computing infrastructure: “add more of the
same and further capabilities as we proceed”. And: “there are
doubts the 2014 commitments can be spent” [vague language;
tentative terms]

By contextualizing the membership boundaries as
decided by the European Commission, the organizations
accept their conflicting sub-goals: “Fine, we will deal
with the European companies in Helix Nebula, but we
never said we would do that exclusively.”

Contextualizing membership to the governance model
[repositioning context] and the European context: “membership
based on eligibility to European Commission funding”. “So, it
is the same rules for everyone, but it should be in a way difficult
for American providers to join.” [increasing context]

(Re)framing conflicting sub-goals
Resolving

Contextualizing

Mechanism*

TABLE 1 (continued)

Step 3: Topic modelling for corroborative evidence

emergence of conflict between sub-goals, the conditions that triggered those actions, and the

Although we were confident about our qualitative data collection and analysis leading to the 18

consequences this had over time on the conflict between the sub-goals and the collaborative

broad goal episodes in which conflicting sub-goals emerged, we decided to establish corroborative

activities on realizing a broad goal. This revealed several consistencies among the episodes.

evidence using digital methods for qualitative data. In particular, we used Latent Dirichlet

First, our coding of constructs revealed temporal orientation as a trigger explaining the

Allocation (LDA). LDA is a probabilistic topic modelling technique to detect latent topics in a

emergence of conflicting sub-goals in the 18 episodes. Disparate sub-goals surfaced when the

corpus of textual data, where a latent topic is identified by a number of words with a higher than

organizations discussed broad goals from a future-orientation, showing how the organizations

average chance of co-occurrence (Blei et al., 2003, DiMaggio, Nag, & Blei, 2013; Hannigan et al.,

aimed at realizing different objectives in the long run. Conflict also surfaced when the

2018). The main output of LDA is that each text in a corpus is given a probabilistic score to a

organizations took a present-orientation, finding out they aimed at realizing disparate sub-goals in

number of latent topics. We used LDA to identify 250 latent topics in our corpus of 8,430 text

the near term (see Table 1).

documents representative for all internal communication in Helix Nebula. In the Appendix further

Second, we identified two mechanisms that representatives of member-organizations in

details are provided on our use of LDA, including justification for certain technical choices like

Helix Nebula used to manage their conflicting sub-goals. Our analysis revealed that in some

the number of latent topics in our model.

episodes the organizations were conceptualizing (see Table 1). Conceptualizing concerns the

Overall, our use of LDA provided two relevant outputs. First, we could link the 250 latent

language used by organizations in the communication on broad goals and sub-goals. When

topics that emerged from LDA to the 18 episodes by looking at words associated with a latent

conceptualizing, goals are discussed at a high-level of abstraction, vaguely, and tentatively, and

topic and documents with a relatively high score on a certain topic (see Appendix for more details).

thereby it dilutes the details and implications on how to realize them. Through conceptualizing,

As such, LDA provided corroborative evidence of the outcomes of our qualitative analysis.

goals remain ambiguous and open to multiple interpretations. As a result, there is an equal

Second, as LDA provided a topic score to each of the 8,430 text documents in our corpus, we used

opportunity for organizations with disparate sub-goals (e.g. innovation versus commercial

it as an additional tool to find documents that related to a broad goal episode. We followed Kaplan

opportunities) to perceive their sub-goals as being realized while progressing the broad goal. Our

and Vakili (2014) and set a threshold of ≥ 0.1 for linking a document to a topic, and this allowed

analysis revealed three empirical indicators of conceptualizing (see Table 2): the use of (1) new

us to find additional data that we had not found in the earlier qualitative coding. An example is a

popular concepts, (2) vague language, and (3) tentative terms. Each of these indicators can be

case where through the LDA output we found a highly relevant document that had been hidden at

considered a conceptualizing technique that organizations in Helix Nebula (deliberately) used

the bottom of a long e-mail thread and escaped our earlier qualitative efforts. In summary, LDA

when discussing goals. Table 2 also refers to related constructs in extant literature and sources we

allowed us to find false-negatives in our qualitative data linking to the 18 broad goal episodes that

used for measuring them.

we did not find earlier, or had not been able to find using solely the categorization efforts of the
organizations in Helix Nebula.

Our analysis further revealed that in some of the 18 episodes the organizations in Helix
Nebula dealt with conflicting sub-goals through contextualizing (see Table 1). When
contextualizing, organizations actively define and set the context in which broad goals and sub-

Step 4: Inductive coding of process dynamics

goals are arguably perceived. Our analysis revealed three empirical indicators of contextualizing

In the fourth step we analyzed the 18 episodes in Helix Nebula in which conflicting sub-goals

(see Table 3): (1) specifying context (i.e. defining the components of the internal context in which

emerged using pattern-coding techniques (Miles & Huberman, 1994). In line with the adopted

goals are realized), (2) repositioning context (i.e. defining how components of the internal context

process perspective we scrutinized each episode for dynamics indicating how the conflicting sub-

relate), and (3) increasing context (i.e. defining the broader external context in which goals are

goals evolved over time. This contained inductive coding of the actions involved to manage the
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arguably perceived). Table 3 includes references to related constructs in extant literature and

Step 5: Analyzing dynamics of goal conflicts

references to sources used for measuring the three contextualizing indicators.

Using the narratives created in Step 2 and the constructs that emerged in Step 4, we systematically
analyzed the 18 episodes in which conflicting sub-goals emerged underlying a broad goal in Helix

TABLE 2
Empirical indicators conceptualizing
Mechanism / indicator
Explanation
Conceptualizing
Using conceptual language to
communicate and discuss goals
New popular concepts Using new popular concepts with
broad interpretations (e.g. big
data, ecosystem)
Vague language
Tentative terms

Nebula (see Table 1) for similarities and differences. This meant that we compared the two types

References
Denis et al., 2011; Gioia & Chittipeddi, 1991

Used a self-constructed dictionary of 25 new popular
concepts used in Helix Nebula. Conceptual link with
bullshit (Frankfurt, 2005) and management fashions
(Perkmann & Spicer, 2008)
Using vague language with
Used 356 items listed in the Communication
ambiguous meaning (e.g. sort of, vagueness dictionary (Guo et al., 2017; Hiller, 2014;
fairly, or so)
Hiller et al., 1969)
Using tentative terms (e.g. if,
Used 178 items listed in the tentativeness sub-category
potentially, perhaps)
of the LIWC2015 dictionary (Pennebaker et al., 2015)

TABLE 3
Empirical indicators contextualizing
Mechanism / indicator
Explanation
Contextualizing
Setting a context in which goals
and conflicting sub-goals are
arguably perceived
Specifying context
Defining the collaborative
context to perceive goals in
Repositioning context

Increasing context

Defining or redefining the
relative connections between
components of the collaborative
context to perceive goals in
Defining the external broader
context to perceive goals in

of temporal triggers (present- and future-orientation) with actions (conceptualizing and
contextualizing) and outcomes (postponing, resolving, and unresolved conflict between subgoals). From the 12 possible process patterns of matched triggers, actions, and consequences (2 ´
2 ´ 3), we found five consistent patterns in the 18 episodes (see Figure 2).
FIGURE 2
Overview patterns
Initial conditions

Mechanisms

Consequences

Future-orientation

Conceptualizing

Postponing

Pattern A

Resolving

Pattern B

Postponing

Pattern C

References
Garud et al., 2014
Constructed the Herfindahl–Hirschman Index score on
250 topic LDA output (Blei et al., 2003; Hirschman,
1964)
Used the 994 terms listed in the relativity category
(e.g. before, earlier, new) of the LIWC2015 dictionary
(Pennebaker et al., 2015)

Presentorientation

Contextualizing

Used a self-constructed dictionary of 15 words used in
Helix Nebula to mention the external context (e.g.
American, European, downstream)

Third, looking at how the perspective of the organizations in Helix Nebula on their
conflicting sub-goals evolved over time in the 18 episodes, we found postponing, resolving, and

Presentorientation

Conceptualizing

Unresolved

Pattern D

Future-orientation

Contextualizing

Unresolved

Pattern E

unresolved conflict between sub-goals as three possible consequences of conceptualizing and
contextualizing. We analyzed that postponing and resolving of conflict between sub-goals
eventually enabled sustained collaboration on a broad goal (see Table 1).
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The first episodic pattern we found – Pattern A – was that conceptualizing was often used

Step 6: Natural language processing for corroborative evidence

by the organizations in Helix Nebula when they were having future-oriented discussions on how

To support our qualitative analysis of the patterns, in Step 6 we decided to use the outcomes of the

a broad goal and conflicting sub-goals would be realized. A future-oriented discussion concerned

LDA and natural language processing techniques to measure the degree of future-orientation,

actions to be taken in the future by the organizations in Helix Nebula, without real clarity of the

present-orientation, conceptualizing, and contextualizing for subsets of the 8,430 texts in our

time period. We analyzed that in future-oriented episodes conceptualizing led to postponing of

corpus that related to the 18 episodes (see Appendix for details). We used terms in existing

conflict between sub-goals. In such cases, the different organizations in Helix Nebula perceived

validated dictionaries, such as the FocusFuture and FocusPresent LIWC software categories

there was sufficient future potential for them to realize their conflicting sub-goals as part of

(Pennebaker, Boyd, Jordan, & Blackburn, 2015), to create search vectors of words related to

collaboratively realizing the broad goal. This resulted in conceptualizing leading to sustained

describing the future (e.g. ahead, eventually, foreseeable) or the present (e.g. now, start, today).

collaboration on a broad goal (see Table 1).

We then calculated the cosine similarity (Deerwester et al., 1990) of the search vectors and the text

The second and third episodic pattern we identified – Pattern B and C – was that when in

vectors of the 8,430 documents which resulted in each text getting a score between 0 and 1. A

Helix Nebula conflicting sub-goals emerged from present-oriented discussions on realizing broad

higher cosine similarity score can be interpreted as a higher importance of certain terms in a text,

goals activities, contextualizing techniques were often used by the actors leading to either the

such as the future- and present-oriented terms. Utilizing the same procedures, we measured the

resolving or postponing of conflict. Over time, the postponing and resolving of conflict between

cosine similarity of the indicators of conceptualizing and contextualizing using existing as well as

sub-goals as a consequence of contextualizing was critical in Helix Nebula because this led to an

self-constructed search vectors of terms (see Table 2 and 3). For the self-constructed search

acceptance among the organizations that conflict between their sub-goals was necessary to realize

vectors, we followed procedures suggested by Tuertscher et al. (2014). Particularly, we coded the

sustained collaboration on a broad goal.

common popular terms and terms indicating the larger context in which Helix Nebula operated in

The fourth pattern we found in our systematic analysis of the 18 episodes – Pattern D –

the 10 highest scoring documents for the latent topics we linked to the 18 episodes. For example,

was that when organizations in Helix Nebula were discussing goals with a present-orientation,

for the new popular concept indicator we created a search vector including terms such as: big data,

conceptualizing would lead to unresolved conflict between sub-goals. Here, the present-orientation

common, ecosystem. For one of the contextualizing indicators we calculated the Herfindahl-

demanded details which the conceptualizing instead dilutes.

Hirschman Index score (Hirschman, 1964) as a measure (see Table 3).

The fifth pattern we identified – Pattern E – was that when conflicting sub-goals came

We created z-scores for the cosine similarity and Herfindahl-Hirschman Index scores on

about from more future-oriented discussions, contextualizing would lead to unresolved conflict.

the basis of each indicator’s mean and standard deviation scores among the 8,430 documents. We

Here, the detailing of the future context limited the openness for actors’ different interpretations

summed and re-calculated the z-scores for the three indicators of conceptualizing and the three

on how their sub-goals would be realized in the long-term.

indicators of contextualizing to establish a distinct measure for each. In total, this left four

Broadly, we identified that postponing and resolving of conflict between sub-goals allowed

measured z-scores: future-orientation, present-orientation, conceptualizing and contextualizing,

for sustained collaboration on a broad goal. Unresolved conflict between sub-goals, on the other

for each of the 8,430 texts in the corpus (see Appendix for more details). As an example, a

hand, did not lead to sustained collaboration on a broad goal, marked by the omission and

presentation by one of the Helix Nebula members with a z-score of 0 for conceptualizing indicates

discontinued participation of organizations in collaborative activities.

the text equaled the average degree of conceptualizing among the 8,430 texts in the corpus. A zscore below or above 0 means the text has a lower or higher than average score on a measure,
respectively. As an example, an e-mail by one of the Helix Nebula members with z-score of -1 or
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1 for contextualizing meant that the text score for contextualizing was one standard deviation

During that period the collective future-orientation of the organizations in Helix Nebula seemed

below or above the average in the corpus, respectively.

to imply one broad goal: establishing a cloud computing infrastructure. However, underlying this

In the subsequent section we present the findings of our qualitative longitudinal study, and

mutual future orientation were differing sub-goals linked to the science and commercial

provide more details on how the organizations in Helix Nebula were able to realize sustained

organizations. CERN, EMBL, and ESA aimed at opportunities to use innovative clouds, while

collaboration on broad goals despite having underlying conflicting sub-goals. We explain the

Atos, CloudSigma, SixSquared, The Server Labs, and T-Systems wanted commercial

patterns we found between the analyzed constructs by describing the unfolding of events in four

opportunities from science customers (see Table 1).

of the 18 episodes in Helix Nebula. In doing so, we provide evidence from our qualitative analysis
as well as the corroborative evidence from using digital methods for qualitative data.

Even though these opposing sub-goals seemed likely to hinder the broad goal of
establishing a cloud computing infrastructure, conceptualizing their future requirements and
commitments ensured that both science and commercial organizations still adhered to this broad

FINDINGS
We present the findings of our case study of Helix Nebula in two main parts. In Part 1, we provide
more details on the conceptualizing and contextualizing mechanisms that we identified from
systematically analyzing the 18 episodes in which conflicting sub-goals underlying a broad goal
emerged in Helix Nebula (see Table 1). In Part 2, we describe four of the five patterns (see Figure
2) our analysis of the 18 episodes revealed that show how the organizations in Helix Nebula
realized, or did not realize, sustained collaboration on broad goals despite conflicting sub-goals. 2
We do this by providing four illustrative episodes. In Part 2, we integrate the findings of our
systematic analysis of collaboration on broad goals in Helix Nebula into a process model for
keeping goals relevant in multi-actor collaborations.

goal. An example of conceptualizing can be seen in the future requirements stated by CERN,
EMBL, and ESA at the end of the first meeting of Helix Nebula on 29 June 2011 with regards
establishing the cloud computing infrastructure:
see the need for supply-side to support a research ecosystem … see Infrastructure as a
Service as initial target bringing together multiple suppliers.
[underlined emphasizes conceptualizing]
What this quote exemplifies is how CERN, EMBL, and ESA were setting out the scope of their
future requirements using new popular concepts with broad interpretation. For example, the
research ecosystem was something that all organizations thought was relevant on a conceptual
level, yet they had differences in the details of how it should be established. Here, CERN, EMBL,
and ESA foresaw opportunities to establish the development of innovative cloud products and

Part 1: Episodes with conflicting sub-goals
In Part 1 of the Findings section we discuss four of the five patterns (see Figure 2) that our
systematic analysis of the 18 episodes in Helix Nebula revealed. In doing so, empirical details of
four of the 18 episodes are discussed.

services in the future – thereby serving their own sub-goal. Atos, CloudSigma, and T-Systems, on
the other hand, assumed that the research ecosystem would fit their sub-goal of bringing current
products and services to new customers. A representative of an external organization that was
asked by ESA to convene the meeting on 28 and 29 June 2011 explained how the use of conceptual
terms helped developing a set of future projects and make progress during this period:

Pattern A: Conceptualizing to postpone future-oriented conflicting sub-goals in Episode 1
The first pattern that we found in our systematic analysis was the conceptualizing of futureoriented discussions on broad goals of Helix Nebula that led to postponing of conflict between
sub-goals. We illustrate this by describing exemplary events from Episode 1. Episode 1 played out

So, these concepts [e.g. ecosystem, Infrastructure as a Service] could evolve into projects,
that could be instances of what we wanted for this phase. And this sounded like
something for everybody that was good to follow: it is not a billion-dollar investment, we
wait for the next step, and we want to be part of the next step. So, therefore, we had the
commitment.

during the first period of the development of Helix Nebula between June 2011 and June 2012.
When starting to discuss the details of the first projects to realize the broad goal of
2

To avoid redundancy, we choose not to provide an illustrative episode for Pattern C due to overlap with Pattern B
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conceptualizing techniques to keep everybody on board. Next to using new popular concepts, they
also started using vague language and tentative terms. The following statement made in on the
commitment to a project on 27 February 2012 shows this:
Since it is not sure that the full scope of the pilots will be reached within the
given time and budget … the flagship target might change over time and the budget
allocation might change too.
[underlined emphasizes conceptualizing]
While this quote exemplifies the innovation opportunities attitude of the scientific organizations,
it also includes conceptualizing tactics like using vague language (i.e. not sure) and tentative terms
(i.e. might) to postpone conflict with the commercial opportunities attitude of the commercial
organizations. Under these conditions, the science organizations could change their requirements
and commitments in the future to serve their own sub-goal. Yet, their future commitments did not
prevent the commercial organizations from perceiving promising future commercial opportunities
in working with CERN, EMBL, and ESA.
The commercial organizations in Helix Nebula used a similar strategy of conceptualizing
their future commitments regarding the number of man-hours and cloud servers and establishing
a Big Data Cloud Ecosystem, which shows in an email of 4 March 2012:
Our efforts have and will mostly involve man-time, and for some only man-time, as
opposed to the minimal cost so far of the hardware involved: a few servers for a month or
so … to build a Big Data Cloud Ecosystem for Science that could bring compute processing
to a science data ecosystem in public clouds.
[underlined emphasizes conceptualizing]
This example shows how conceptualizing of their future requirements and commitments using
new popular concepts (i.e. Big Data Cloud Ecosystem, data ecosystem), vague language (i.e. few,
or so), and tentative terms (i.e. mostly, some) masked the commercial opportunities attitude of the
commercial organizations reducing the chance of conflict with the innovation opportunities subgoal of CERN, EMBL, and ESA. A representative of Atos explained in an interview how
conceptualizing through using new popular terms and keeping statements about the future vague
and tentative brings people together and allows for making progress:
If you come up with a concept that you explain to people and you explain it in more
detail, and it still makes sense to them, and they can see that it could be relevant; then
they will agree with it. Even if it doesn’t actually seem to be how they are going to

themselves sort of behave or whatever but they can see it makes logical sense. … So, it is
a lot of sort of conditional, tentative steps in the right direction.
During Episode 1 the disparity between the sub-goals of the science and commercial
organizations was strong. Indications of a future with limited innovation or commercial
opportunities, would have led the organizations in Helix Nebula to perceive that underlying the
shared broad goal they held conflicting sub-goals. As a result of conceptualizing, however, the
perspective both parties held of the future was one where they would be able to realize their
(conflicting) sub-goals. Conceptualizing the details of how to establish a cloud computing
infrastructure in the future meant that in effect the organizations in Helix Nebula postponed
conflict to emerge between their sub-goals. This postponing allowed them to start testing,
suggesting that differences between sub-goals were accepted, with sustained collaboration on
establishing a cloud computing infrastructure as a result. A representative from CERN recalled
how perceived future conflict on establishing a federated identity management system was
postponed, where ignoring the problem allowed the collaboration to make progress:
At the start we realized it [establishing federated identity management] was a difficult
problem and so we accepted to ignore it. We just used the identity management systems
provided by the individual suppliers, and that was ok. And that works.
Figure 3, Pattern A shows the degree of conceptualizing in future-oriented texts on
establishing the cloud computing infrastructure. The higher than average degree of new popular
concepts, vague language, and tentative terms in these texts compared to the overall corpus
corroborates our qualitative observations of conceptualizing goals in Episode 1.
Pattern B: Contextualizing to resolve present-oriented conflicting sub-goals in Episode 2
The second pattern we found through our systematic analysis of episodes in Helix Nebula was the
contextualizing to resolve present-oriented conflicting sub-goals. We illustrate this pattern by
describing the unfolding of Episode 2 between June 2013 and June 2014, where the organizations
in Helix Nebula adopted a present-orientation on the broad goal of establishing a cloud computing
infrastructure (instead of the future-oriented perspective held in Episode 1). As part of this presentorientation, the science and commercial organizations in Helix Nebula agreed to actually establish
the cloud computing infrastructure in practice by creating a production service they called the
Helix Nebula Marketplace. However, once they started discussing the details of this production
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service the underlying present-oriented conflicting sub-goals came to the surface. A representative

a limited set of commercial cloud providers. Although the opposition between sub-goals was

of Atos recalled this:

strong in Episode 2, contextualizing the Helix Nebula Marketplace by the science and commercial

We said: “This is ready, we are launching it.” We even issued a press release on the subject
to say: We got this Helix Nebula Marketplace in place and if you guys do not get your act
together and start buying it then we are done.

organizations meant that conflict between their sub-goals did not materialize. For example, as
shown in the below excerpt of meeting minutes, CERN, EMBL, and ESA actively contextualized
the Helix Nebula Marketplace during a face-to-face meeting on 4 December 2013:

FIGURE 3
Measured degree of conceptualizing and contextualizing in episodes
Pattern A
3

Pattern B

Episode 1: Conceptualizing in future-oriented texts

Episode 2: Contextualizing in present-oriented texts

Terms LDA topic: 'infrastructure', 'requirements', 'commitment', 'proofofconcept', 'performance'

Terms LDA topic: 'production', 'marketplace', 'platform', 'decisions', 'agreement'

What the above excerpt shows is how CERN, EMBL, and ESA created a context around the Helix
Nebula Marketplace that suited their sub-goal of realizing innovation opportunities. Through

2
2

Contextualizing
(standard normal distribution)

Conceptualizing
(standard normal distribution)

Helix Nebula Marketplace is a subset of the Helix Nebula initiative and hence its
governance model must fit within the model of the overall initiative.
[underlined emphasizes contextualizing]

1

0

specifying the context of the Helix Nebula Marketplace: “is a subset of the Helix Nebula
initiative”, and repositioning the context in which to perceive its governance: “its governance

1

model must fit within the model of the overall initiative”, CERN, EMBL, and ESA made sure an
open cloud computing infrastructure was established. What is critical about contextualizing is that

0

it enabled CERN, EMBL, and ESA to push their own sub-goal of establishing an open
Future-oriented

Present-oriented

(n=33)

(n=106)

Pattern D

Pattern E

Episode 15: Conceptualizing in present-oriented texts

Episode 18: Contextualizing in future-oriented texts

Terms LDA topic: 'data', 'platform', 'information', 'service', 'industry'

Terms LDA topic: 'procurement', 'hnscicloud', 'partnership', 'innovation', 'services'

T-Systems were after, which required a closed cloud computing infrastructure instead.
Interestingly, the commercial organizations were also contextualizing the Helix Nebula

2.5

2.0

Marketplace, which had the same effect of not materializing conflict with the sub-goals of CERN,

2
Contextualizing
(standard normal distribution)

Conceptualizing
(standard normal distribution)

infrastructure without creating conflict with the commercial opportunities Atos, CloudSigma, and

1.5

1.0

0.5

EMBL, and ESA. For example, Atos, CloudSigma, and T-Systems were increasing the context of
the cloud computing infrastructure to European Union regulations and legislation and users outside

1

Helix Nebula according to their 7 May 2014 press release:
The Helix Nebula Marketplace reaches out beyond the Initiative to offer a European Cloud
Marketplace service that is compliant with European Union regulations and legislation.
[underlined emphasizes contextualizing]

0

0.0

-0.5
Present-oriented
(n=25)

Future-oriented
(n=41)

What the above example shows is that the commercial organizations placed the marketplace in the
In the hands-on establishment of the cloud computing infrastructure, the underlying aim of

larger context of European Union regulatory and legislative context. In this broader context,

Atos, CloudSigma, and T-Systems of realizing commercial opportunities came to the fore. In their

establishing a more restricted cloud computing infrastructure was perceived legitimate as it had to

efforts, they were trying to develop a restricted infrastructure with limited competition. Obviously,

be able to serve outside customers and be compliant with various rules outside of the influence of

this intention conflicted with the underlying objective of the science organizations, who aimed at

Atos, CloudSigma, and T-Systems. Hence, contextualizing enabled the commercial organizations

innovation opportunities and therefore wanted an open infrastructure that did not commit them to
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to push their sub-goal of realizing commercial opportunities despite that meaning fewer innovation
opportunities for CERN, EMBL, and ESA.
The contextualizing by the science and commercial organizations in Episode 2 eventually

Figure 3, Pattern B shows the degree of contextualizing in present-oriented texts on
establishing a cloud computing infrastructure, and supports our qualitative observations that
contextualizing was high in the present-oriented texts during this episode.

led to resolving of the present-oriented conflict between the underlying innovation versus
commercial opportunities sub-goals. Resolving does not mean that the conflict between the sub-

Pattern D: Conceptualizing leading to unresolved conflict between present-oriented sub-goals in

goals was settled, but indicates that the science and business organizations accepted each other’s

Episode 153

conflicting sub-goal as part of realizing the broad goal of establishing a cloud computing

The fourth pattern that we found was that conceptualizing of present-oriented sub-goals typically

infrastructure. An e-mail by a CERN representative on 14 May 2014 to the cloud providers noted

led to unresolved conflict. We illustrate this pattern by discussing Episode 15, which happened

the understanding of their commercial motivations:

between 2014 and 2017 when the organizations in Helix Nebula focused on the broad goal of

The current Helix Nebula clients [CERN, EMBL, ESA] are indeed partners but they are
mainly representative of the needs of the larger market. Consequently, if I was on the other
side of the fence I would be looking to satisfy the needs of the Helix Nebula clients, but as
a way to open up the larger market.

defining a sustainable funding scheme (see Figure 1). As part of this broad goal, the organizations
in Helix Nebula focused on developing a data platform (see Table 1, Episode 14 and 15), which
envisioned free data storage for CERN, EMBL, and ESA and making commercial profits from this
data by providing access to and creating value-added services for downstream industry.

In a similar vein, Atos, CloudSigma, and T-Systems also accepted that the science organizations
wanted to realize innovation opportunities from establishing a cloud computing infrastructure. A
representative of Atos mentioned this recognition in an interview:
CERN got it for less than the market price, and they knew that. But that allowed us to work
together on a first big production that could move to the cloud. Just to prove we could do
it … For Atos it was also about building a reference, so we can say: “we have done this
with CERN, that many CPUs in this short time window, that many servers” … but for
CERN it is proof that you just can also bring your computing to the cloud instead of your
in-house datacenter. So those are two different viewpoints; two different goals.

Underlying the data platform goal there were various conflicting sub-goals. For example,
CERN and EMBL wanted a funding scheme with opportunities for storing existing data, ESA
wanted opportunities for downstream industry access, and Atos, CloudSigma, and T-Systems
wanted commercial opportunities from providing access and value-added services. Whereas the
conflict between the sub-goals had been postponed between 2013 and 2014 (see Table 1, Episode
14) tensions became more tangible between 2015 and 2017 when the organizations focused on
present actions to kick-start the development of the data platform (see Table 1, Episode 15). In
these discussions the practical steps remained highly conceptualized. For example, a development

Accepting the disparity between their different sub-goals, the organizations in Helix

plan for the data platform (created between June 2015 and January 2016) stated:

Nebula enabled sustained collaboration on realizing the broad goal of establishing a cloud

Provide the platform to access not only basic satellite data but also to include other data,
e.g. from weather forecasts, cartography, as well as already-analyzed data via various
algorithms … This may involve more than just Open Data sources, especially when
extended to encompass the Internet of Things/Everything.
[underlined emphasizes conceptualizing]

computing infrastructure. In June 2014, after more than two years of collaboration, the science and
commercial organizations called success on realizing the broad goal of establishing a cloud
computing infrastructure, including the underlying innovation and commercial opportunities:
The flagship use cases provided by CERN, ESA and EMBL permitted the transition from
a pilot phase to a production environment: The Helix Nebula Marketplace (HNX), formally
launched in May 2014. HNX provides a unique opportunity to gain momentum, by
stimulating the development and adoption of cloud-based services in Europe.

The above vignette shows an example of how the organizations were conceptualizing the data
platform using new popular concepts (i.e. Open Data, Internet of Things/Everything), vague
language (i.e. various, other), and tentative terms (i.e. may). The result of conceptualizing in this

3
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episode was that the organizations could not agree on practical development actions. As a result,
the organizations could not perceive how to realize their sub-goals in the near-term development

Figure 3, Pattern D corroborates our qualitative observations by showing the relatively high
degree of conceptualizing in present-oriented texts on the data platform in Helix Nebula.

of the data platform. For Atos, CloudSigma, and T-Systems, for example, it became clear that
realizing commercial opportunities was not the priority of CERN, EMBL, and ESA in developing

Pattern E: Contextualizing future-oriented sub-goals leading to unresolved conflict in Episode 18

the data platform. They noted this in their meeting minutes of 29 September 2015:

The fifth pattern (i.e. the fourth pattern discussed in the findings to avoid redundancy) we found

We need to separate the principles and rules from the operational implementation [of the
data platform] ... Suppliers need to be sure they can make money out of providing the
services; a problem is, and will always be, return on investments.

in our analysis of episodes in Helix Nebula was that contextualizing in future-oriented discussions
on broad goals triggers the emergence of unresolved conflict between sub-goals. Episode 18 is an
example where that happened, which concerns the period between 2014 and 2018 where the

A representative of one science organization also observed how conceptualizing of the data

organizations in Helix Nebula focused on using public procurement structures in an attempt to

platform during the General Assembly on 21 and 22 September 2016 lead to unresolved conflict

realize the broad goal of defining a sustainable funding scheme. Underlying this broad goal, the

between the present-oriented sub-goals of science and commercial organizations:

science and commercial organizations in Helix Nebula again held disparate sub-goals. CERN and

The concepts [open data, Internet of Things] are a little bit too far away. I mean, these are
great concepts! But they are really far away from a marketplace where you have to talk
about APIs … It is really abstracting away from the technical details. And when you look
at the commercial suppliers they think: “Ok, that is nice. But what are we going to do in
the next three months? When I go home, what can I tell my management are the results of
this meeting?”

EMBL wanted funding schemes with opportunities to develop innovative cloud services, whereas
Atos, CloudSigma, SixSquared, and T-Systems wanted funding schemes with commercial
opportunities for existing cloud services.
Between 2015 and 2016 unresolved conflict emerged between these sub-goals when the
future of procurement was being contextualized (see Table 1, Episode 18). In April 2015 CERN

Although CERN, EMBL, and ESA had been able to constructively deal with their different

and EMBL shared with the commercial organizations their proposal for a future procurement

sub-goals before, in October 2015 unresolved conflict emerged when discussing a present-oriented

project. In the proposal of this project, CERN and EMBL contextualized the future of cloud

action plan for developing the data platform. The conceptual discussion on the data platform

procurement including details of what and how they were going to buy cloud services in the future.

created awareness among the representatives that even between CERN, EMBL, and ESA were

Following is an excerpt of the project proposal:

conflicting sub-goals. As one of them recalled in an interview:
We went to Heidelberg and we had this discussion about this, the multi-disciplinary Data+
pilot ... But there was nothing in that cause that the partners themselves could take home
and use to justify to their own management of why they are going to invest time, effort,
and money in that. And, so, that basically stopped, right? … I think that was one of the key
moments where there was no common alignment in the goals.
What the above illustration of events in Episode 15 shows is that the conceptualizing of

Over the coming 10-15 years the generation of vast amounts of data created by fundamental
research domains together with a growing range of public services such as culture, tourism,
education, health care as well as businesses and cross-border intergovernmental systems,
will create significant challenges for capturing, managing and processing of this data. …
HNSciCloud will pull together commercial cloud service providers, publicly funded eInfrastructures and the buyers’ in-house resources to build a hybrid cloud platform on top
of which a competitive marketplace of European cloud players can develop their own
services for a wider range of users.
[underlined emphasizes contextualizing]

present-oriented practical steps for developing the data platform led to unresolved conflict between
the different sub-goals of the organizations in Helix Nebula. This damaged sustained collaboration
on developing the data platform and thereby some of the efforts of realizing the broad goal defining
a sustainable funding scheme in Helix Nebula.

What this excerpt shows is how in the proposal CERN and EMBL where specifying (“challenges
for capturing, managing and processing”), repositioning (“pull together”), and increasing the
context (“wider range of users”) in which to perceive the future procurement of cloud.
Contextualizing made procurement less amenable for the commercial organizations to perceive a
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future where they would realize their sub-goal. In fact, the commercial organizations realized the

struck by the disparity and inherent potential for conflict between the sub-goals of the different

future would contain limited commercial opportunities for selling their existing cloud services. In

actors (see Figure 1). We questioned how sustained collaboration on broad goals happened in Helix

an e-mail response on 16 April 2015 to CERN and EMBL about the project proposal a

Nebula. From our analysis of 18 episodes in which conflicting situations emerged (see Table 1)

representative of one of the commercial companies stated:

we derived a process model that explains how heterogeneous organizations in a multi-actor

I just took the liberty or reading your HNSciCloud Summary, and must confess to finding
myself a bit confused and concerned. … It says you will pull together commercial service
providers, and will even align their commercial strategy, but no such providers are actually
involved in the process … Your ambition seems to have shrunken from a 10% to a 5%
deployment.
What the above excerpt shows is that contextualizing by CERN and EMBL of the broad goal of
developing sustainable funding schemes made it difficult for some commercial organizations to
envision a future where they could realize their sub-goal. This eventually led to perceived
unresolved conflict by some of the commercial organizations, evidenced by statements made by
them in a presentation in September 2016:
The revelation that the Demand side [CERN, EMBL, ESA] could not actually buy our
services was an eye-opener: were we naïve or cheated?
[emphasis in original]
Over time, some commercial organizations even stopped collaborating in Helix Nebula
damaging sustained collaboration on the broad goal. In an interview in September 2016, a
representative of one commercial organization explained how they came to realize there were
conflicting sub-goals underlying the broad goal, eventually damaging sustained collaboration:
Our frustration by now is that they should have been spending their infrastructure budget
with us, but they don’t. … We want to sell services that are on the innovative side of things
and they, they are not ready, they don’t feel confident enough so they keep on doing
research. And that is the, this is why Helix Nebula is now it is right is in order to manage
expectation, it is going to become a “talking shop”. We will not deliver services through
Helix Nebula.

collaboration pursue sustained collaboration on a broad goal (see Figure 4).
Postponing and resolving of conflicting sub-goals
Our process model incorporates the two main findings of our study on Helix Nebula. First, we find
that when organizations in a multi-actor collaboration work together discussing how to realize a
broad goal in the future, conceptualizing leads to postponing of conflict between sub-goals (see
Figure 4). Linking to an interactionist framing perspective (Cornelissen & Werner, 2014; Gray et
al., 2015), conceptualizing a future-oriented goal allows for different frames or perspectives of
reality to co-exist (Blumer, 1969; Goffman, 1974). Conceptualizing can allow organizations with
conflicting sub-goals to perceive that their sub-goal will be realized in the future as part of
collaborative progress on the broad goal, thereby postponing conflict and allowing for sustained
collaboration on the broad goal.
Second, our findings show that when actors in a broad goal initiative take on a presentorientation and discuss how to realize a broad goal in the near-term, contextualizing allows for
resolving or postponing of conflict between sub-goals (see Figure 4). Contextualizing of broad
goals and sub-goals can make actors shift from a frame (Blumer, 1969; Goffman, 1974) where
they perceive conflicting sub-goals as damaging collective progress, to a frame where conflicting
sub-goals are accepted and perceived as necessary and unavoidable for realizing the broad goal.

Figure 3, Pattern E shows the relatively high degree of contextualizing in future-oriented
texts related to the broad goal in Episode 18 in support of our qualitative observation.
Part 2: Process model of sustained collaboration on broad goals
In our analysis of how the organizations in Helix Nebula collaborated on realizing the vision of
developing and implementing a European scientific cloud computing infrastructure, we were
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FIGURE 4
Process model keeping goals relevant in multi-actor collaborations

to subsequently adopt a present-orientation in Episode 2 and practically start establishing the cloud

Collaborative-conflict frame

commercial organizations in Helix Nebula to accept that their conflicting sub-goals were inevitable

computing infrastructure. During that period contextualizing of the broad goal led the science and
and necessary for sustained collaboration on establishing a cloud computing infrastructure

Resolving

Unresolved conflict between sub-goals
Postponing
Unresolved

Contextualizing

Our discussion of Pattern D and E in Part 1 of the Findings section illustrated that conceptualizing

Futureoriented
conflict

present-oriented and contextualizing future-oriented activities on broad goals can lead to
unresolved conflict between sub-goals (see Figure 4). When unresolved conflict emerges,
organizations perceive the disparity between their sub-goals as damaging to, instead of necessary

Sustained
collaboration on
broad goal

Conceptualizing

Contextualizing

for, realizing sustained collaboration on a broad goal. For example, conceptualizing while
organizations have adopted a present-oriented perspective catalyzes conflict because it is
challenging for actors to perceive what practical actions they can take towards realizing a broad

Presentoriented
conflict

Conceptualizing

Unresolved

goal and sub-goal.
It is important to note that in the episodes we analyzed in Helix Nebula, where conflict
between sub-goals was postponed or resolved, there were often events that showed signs of

Postponing

unresolved conflict. Typically, this resulted from a shift in the temporal perspective of the
representatives, effectively changing the initial conditions. An example of such an event happened

In Part 1 of the Findings section, our subsequent discussion of Pattern A and B, respectively
illustrated by Episodes 1 and 2, provided an illustration of the dynamics between conceptualizing
and contextualizing part of our process model, showing how they can follow up on each other (see
Figure 4). This cyclical dynamic is important as it explains how actors in a broad goal initiative
can repeatedly move between different time orientations. At certain periods collaborating actors
adopt a future-orientation on goals, where conceptualizing allows them to postpone conflict and
move towards a present-orientation. When actors adopt a present-orientation, contextualizing
allows them to resolve or postpone conflicting sub-goals creating the opportunity to cycle back to
a future-orientation. This dynamic can go on and on, typically more so when conflicting sub-goals
are repeatedly postponed.
Our description of Episode 1 and 2 is an example where the organizations in Helix Nebula
moved through this cyclical dynamic once. In Episode 1 conceptualizing in future-oriented
discussions postponed conflict between sub-goals. This allowed the organizations in Helix Nebula
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in Episode 13, where between 2014–2016 the organizations in Helix Nebula were working on a
future-oriented perspective of establishing an Open Science Commons (see Table 1, Episode 13).
In this event, the Open Science Commons document, which included a high degree of
conceptualizing, was read by a representative of one of the science organizations with a presentoriented perspective. In an e-mail thread in November 2014, the person stated the following:
It is generally easy to write a paper full of intent but little content. I would like to know
what practical concrete steps will be taken … Commercial companies need to make money.
[Scientific] user communities have money to spend on their core business. Both are willing
to work on new ideas, but only when the two interests above overlap. Consequently, noone has the necessary resources to take blind “leaps of faith” and it is one reason why
overly grandiose ideas consistently fail.
The above quote illustrates an event in which potential for unresolved conflict emerged. Although
the organizations in Helix Nebula all perceived the high-level, conceptual principles of an Open
Science Commons as relevant and serving their future-oriented objectives, they caused annoyance
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when viewed from a present- and practical-oriented perspective. As collaboration on the broad

consequences of this was that between 2015 and 2018 the organizations were able to realize their

goal continued over time, the conflict between practical present-oriented sub-goals remained. A

conflicting sub-goals continued collaborating in Helix Nebula, whereas those that did not stopped

representative of EGI stated in an interview:

collaborating. We argue that the cyclical dynamic between conceptualizing future-oriented and

It is eight principles that we believe are important when designing this Open Science
Commons. The demand-side [CERN, EMBL, ESA] see it more as governance for
procuring resources. But then it becomes more a market-based logic, which we don’t
believe is the right way to go.

contextualizing present-oriented goals in our process model (see Figure 4) are central to the
adoption of the collaborative-conflict frame and therefore to the longevity of sustained
collaboration on broad goals. A representative of EMBL told us in an interview the importance of
adopting a collaborative-conflict frame in Helix Nebula as follows:

We add this to our conclusions on how unresolved conflict between sub-goals emerges.
First, conceptualizing present-oriented goals, as well as perceiving conceptualized goals in the
present, can lead to unresolved conflict between sub-goals. Second, contextualizing a futureoriented goal, as well as perceiving a contextualized goal taking a future-orientation, can lead to

People are interested to get involved and move things forward in their own self-interest. …
So, it is a matter of: when you are finding topics within a consortium [like Helix Nebula],
finding those where everybody likes it is obviously ideal. But what is most important is to
make sure that nobody objects to the thing enough to try and stop it. So, if you can achieve
that threshold of being below somebody’s irritation, then you can do a lot of things.

unresolved conflict between sub-goals (see Figure 4).
Establishing a collaborative-conflict frame eventually results in representatives in a multiCollaborative-conflict frame
An additional conclusion we draw from our analysis of the 18 episodes in Helix Nebula in which
conflicting sub-goals emerged is that the cyclical dynamic between conceptualizing the future and
contextualizing the present not only leads to sustained collaboration, but over time leads a multiactor collaboration to adopt a collaborative-conflict frame (see Figure 4). In a collaborativeconflict frame, actors do not only accept, but also perceive conflicting sub-goals in general as a
critical and integral element of sustained collaboration on broad goals. Hence, when a

actor collaboration continuously evaluating how the goals of their organization relate and fit in the
present- and future-oriented broad goals of the collaboration. The EMBL representative continued
with this:
What I am essentially paid to do as an organizational representative is to understand what
my organization’s goals are and what it wants to achieve, and understanding what the goals
are of Helix Nebula, what this initiative is it trying to achieve. And then make an
assessment of what the effects are in the short-term and the long-term and what to do about
it. But there is no sort of magic rule of thumb about it, it is part of the experience that you
have as an organizational representative.

collaboration of heterogeneous actors such as Helix Nebula adopts a collaborative-conflict frame,
the organizations perceive collaborative reality as consisting of conflicts. Studying the 18 episodes
central to our analysis revealed that between 2011 and 2014 the organizations in Helix Nebula had
been very engaged and conflicts seemed to not hurt collaborative progress. As a representative of
ESA told us in an interview:
At the time of the pilot, this was the two years pilot [June 2012 – June 2014], we had very,
very lively meetings. I can tell you this was really enabling on all sides: people happy,
people like “Ahh!” shouting. And people saying: “I want to leave!”, and people coming
back. So, you could see that everybody was really into it.

Before moving to the discussion section of this paper we conclude by integrating the
findings of our study on Helix Nebula in a key takeaway. The process patterns we analyzed and
discussed in this Findings section reveal how sustained collaboration on broad goals is not about
finding ways in which to prevent conflicting sub-goals from emerging, nor about trying to turn
conflict into collaboration. What is key is that organizational actors come to accept that underlying
their shared broad goal they have conflicting sub-goals, and that to keep making progress an
immediate solution need not be necessary as long as it can be effectively postponed. However, to
keep making progress does require a mere acceptance that others aim at realizing disparate sub-

In the subsequent time period between 2015 and 2018, after the broad goal of establishing

goals in the present and future. Unresolved conflict emerges when this acceptance that others aim

a cloud computing infrastructure had been realized in Helix Nebula, more episodes of unresolved

at realizing conflicting sub-goals is not present, and actors start blocking each other in trying to

conflict emerged (see Table 1) leading to a loss of the collaborative-conflict frame. One of the

realize their underlying objectives. Our findings show how the postponing of conflict between sub-
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goals is a key part in the process of sustained collaboration on a broad goal, especially when the

multi-actor collaboration can become perceived as necessary and unavoidable for sustained

only alternative is settling for unresolved conflict that compromises overall progress.

collaboration on a broad goal. Our process model contributes an alternative understanding of goal

Conceptualizing future-oriented and contextualizing present-oriented goals enables postponing

displacement, the process where conflicting sub-goals overshadow a broad goal, as a central source

conflict between sub-goals and, over time, the dynamics between the two can even resolve tensions

of failure in realizing broad goals (Grodal & O’Mahony, 2017). We highlight that disparity

when actors come to accept that conflicting sub-goals are a necessary part of sustained

between sub-goals need not always end up in goal displacement. We show that conceptualizing

collaboration on broad goals. Over time, the cyclical dynamic between conceptualizing and

and contextualizing can lead heterogeneous actors to accept conflicting sub-goals as part of the

contextualizing paves the way towards the adoption of a collaborative-conflict frame, where

process of sustained collaboration on a broad goal.

collaborating heterogeneous actors perceive conflict and collaboration as closely related and
mutually enabling.

Prior research on interorganizational collaboration has often taken a one-sided view on
conflict versus collaboration (Farjoun, 2010; Lumineau & Olivera, 2018) in order to understand
the structures and processes for avoiding conflicting sub-goals and turning them into shared goals

DISCUSSION

(Das & Teng, 2000; Gray, 1989; O’Mahony & Bechky, 2008). Other studies have shown the

In this paper we set out to understand how organizations with heterogeneous interests in a multi-

opposite, finding that conflict can lead to unintended consequences that benefit collaboration (De

actor collaboration manage sustained collaboration on a broad goal despite holding conflicting

Rond & Bouchikhi, 2004; Hardy & Phillips, 1998), such as increased creativity or better co-

sub-goals that can hamper progress, and can even lead to goal displacement (Grodal & O’Mahony,

oriented efforts (Doz, 1996; Tuertscher et al., 2014). We contribute to this by providing an

2017). Our analysis of 18 episodes in which conflicting sub-goals of science and/or commercial

integrated perspective of conflict and collaboration, stating that conflicting sub-goals are neither

organizations in Helix Nebula were visible, revealed conceptualizing and contextualizing as two

good nor bad but inevitable and necessary for realizing a broad goal.

mechanisms that enable sustained collaboration on a broad goal. We find that through

Our findings also contribute a novel way of understanding of some of the undesirable

conceptualizing future-oriented and contextualizing present-oriented goals, organizations in multi-

outcomes of multi-actor collaborations. Contrary to extant literature (Denis et al., 2011), our

actor collaborations are able to postpone and resolve the disparity between their sub-goals. These

findings show that postponing or indecision can be positive outcomes in a broad goal initiative

processes can bring actors to accept conflicting sub-goals as unavoidable and necessary for

because they keep the organizations working together and make them accept their disparate

sustained collaboration on realizing a broad goal (see Figure 4).

positions as necessary for realizing a broad goal. Our study shows that postponing of conflict is

From studying the dynamics between subsequent conceptualizing and contextualizing

sometimes the only alternative for keeping the collaboration together. In this light, what extant

episodes, we determined that cycles of postponing and resolving conflict between sub-goals can

literature earmarked as collaboration conflicts or failures – like holdup and contestation (Gulati et

lead to the adoption of a collaborative-conflict frame in a multi-actor collaboration (see Figure 4).

al., 2012) – can be considered collaboration successes for realizing a broad goal. Furthermore, our

In such a frame, organizations do not perceive their conflict and collaboration as opposing forces

findings suggest that conflict-reducing mechanisms like boundary organizations (O’Mahony &

but as mutually enabling in realizing a broad goal.

Bechky, 2008) may dampen sustained collaboration between heterogeneous actors in multi-actor
collaborations. Future research is encouraged to further analyze this counterfactual.

Theoretical implications

Our findings highlight that the process dynamics of conceptualizing and contextualizing

Our study makes contributions to literature on interorganizational and multi-actor collaboration.

not only lead to sustained collaboration but can also lead to the adoption of a collaborative-conflict

Building upon an interactionist framing perspective (Cornelissen & Werner, 2014; Goffman, 1974;

frame. In such a frame (Blumer, 1969, 1971) a multi-actor collaboration perceives conflict as a

Gray et al., 2015), we provide a process explanation on how conflicting sub-goals in a complex

necessary resource that fuels collaboration. This contributes a new and complementary
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understanding of “coopetition” in organizational ecosystems (Brandenburger & Nalebuff, 1996).

distinguish between internal context, which they can control, and external context, which they

Our findings show how conflict can become perceived as integral to collaboration, which when

cannot control. Furthermore, we show that contextualizing is not only about constructing the

translated to coopetition research means competition and cooperation can become perceived as

context but also about repositioning its elements and revising it over time (Garud, Kumaraswamy,

one and the same.

& Karnøe, 2010). An interesting contribution of our analysis is that we found that contextualizing

Our findings on the conceptualizing mechanism contributes to the literature on strategic

the future would lead to conflict. This contrasts with evidence on contextualizing of innovations

ambiguity (Gioia & Chittipeddi, 1991) by showing that strategic ambiguity is not only used within

(Garud et al., 2014) and algorithmic output (Waardenburg, Sergeeva, & Huysman, 2018), where

organizations (Gioia, Nag, & Corley, 2012) but also between organizations. In our study we did

contextualizing the future has been observed as uniting actors. A suggestion for future research is

not only perform a qualitative analysis of conceptualizing, but we also corroborated this by using

to try and understand when contextualizing the future leads to collaboration or conflict or both.

digital methods to measure the relative degree of conceptualizing in goal-related texts. Two of the

Our findings suggest that contextualizing the future might be less feasible to converge

indicators of conceptualizing link with the strategic ambiguity concept: using vague language and

heterogeneous actors, but this may be different for homogeneous actors.

tentative terms. Our study contributes a first attempt to measure these indicators using validated

Finally, our view of the demarcation between conflict and collaboration has important

dictionaries (see Table 2). We maintain that the other indicator of conceptualizing: new popular

methodological implications for researchers studying broad goal initiatives and collaborations of

concepts, can also be a source of strategic ambiguity. In terms of measuring new popular concepts

heterogeneous actors. Our ability to analyze conflict as a source of collaboration was enabled

using natural language processing techniques, it is important to mention (for future research) that

through the adoption of a process perspective (Langley, 2007; Van de Ven, 1992). Looking at the

they are often context-specific and require qualitative knowledge to be built into dictionaries. We

process of collaboration we realized that conflict and postponing were part of the collaborative

concur with Denis et al. (2011) on the importance of temporality and strategic ambiguity for

process and that progress was already made by keeping the actors collaborating and moving

interorganizational collaboration. Our findings show how conceptualizing can lead to the

forward. We re-assert the need for researchers to be agnostic (Callon, 1984), and note that

postponing of future-oriented conflict between sub-goals, but also how it can give rise to

analyzing and reporting process as progress is probably the most honest view one can take in

unresolved conflict when related to present-oriented actions.

studying how broad goals are realized in multi-actor collaborations of organizations with

Our conceptualizing mechanism also links to the concept of bullshit (Frankfurt, 2005), as

heterogeneous backgrounds and interests.

well as management fashions (Perkmann & Spicer, 2008). Our findings indicate that bullshit –
which is speech that is intended to persuade without regard or interests for whether what is said is

CONCLUSION

actually true (Frankfurt, 2005) – can be a functional mechanism for managing conflicting sub-

Broad goals are effective for mobilizing organizations from different backgrounds with

goals in collaborations of actors with heterogeneous interests. For example, a statement like “we

heterogeneous interests to collaborate. Realizing broad goals, however, is challenging due to the

need to develop a research ecosystem” is speech that is not intendedly true nor false but does

emergence of conflicting sub-goals that can displace the broad goal when conflict is ignored or

encapsulate the interests of an organization to persuade others to work together. As such,

left unresolved. Whereas prior research suggests actively preventing conflict from surfacing, we

conceptualizing and bullshit can be considered mechanisms that enable sustained collaboration.

show that conflicting sub-goals are neither good nor bad but inevitable and a necessary part of any

Our findings contribute to studies on the contextualizing of innovations. Our empirical

broad goal initiative. What matters is how organizations frame their broad goals and sub-goals,

study of the contextualizing mechanism in multi-actor collaborations contributes three empirical

and we find that through defining the appropriate concepts and setting the appropriate context

indicators of relational contextualizing (Garud, Gehman, & Giuliani, 2014): specifying,

conflicting sub-goals can become perceived as part of collaboratively realizing a broad goal.

repositioning, and increasing the context. We show that in contextualizing organizational actors
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APPENDIX

Second, all PDF files were converted into text format using the Xpdf 4.00 software for Mac

Latent Dirichlet Allocation

(https://www.xpdfreader.com). Third, all text documents were manually checked for

Latent Dirichlet Allocation (LDA) is a probabilistic topic modelling technique that can be used to

inconsistencies, such as unexpected or missing line breaks, and manually corrected if necessary.

identify latent topics in a corpus of textual data (Blei et al., 2003; DiMaggio et al. 2013; Hannigan

All texts contained, or were given, relevant metadata. The 5,728 e-mails had pre-defined

et al., 2018). In LDA each text in a corpus is given a probabilistic score to a pre-specified number

metadata, such as timestamp, sender, receiver, and subject. To the remaining 2,702 texts metadata

of latent topics, where a latent topic is identified by a number of words with a higher than average

was manually added, where we ensured that eventually e-mails and non-email texts contained the

chance of co-occurrence. We considered latent topics as closely related to broad goals, and

same meta-data. For example, for PowerPoint presentations we added the e-mail of the presenter

therefore decided to use LDA as a complementary analytical technique to find corroborative

as sender metadata and added to the timestamp the date the presentation had been given. For

evidence of the 18 episodes that followed from our qualitative analysis.

documents and presentations that had been sent as an e-mail attachment, we copied the metadata
of the e-mail except for the subject function, for which we used the title of the document or

Forming and pre-processing text corpus

presentation.

We performed LDA on a corpus of 8,430 text documents created by the Helix Nebula

After we had done this first part of the pre-processing, we used the readLines function part

organizations. The textual corpus comprised 8,430 textual documents, including the 5,728 non-

of the base R package to read the text and meta-data for each text in the corpus. We turned these

public e-mails sent on 18 Helix Nebula member distribution lists. The e-mails included minutes of

into a dataframe, and manually solved the minor problems or inconsistencies that had occurred

255 conference call meetings held by the commercial organizations. The other 2,702 texts in the

during data in-take. For example, different date-formats were made consistent. Eventually, a

archival data set included public documents (41 texts), summaries from the bi-annual general

dataframe remained consisting of 8,430 rows and 12 columns, where the rows represented the texts

assemblies (eight texts), and non-public (draft) documents, PowerPoint slides, and PDFs collected

in the corpus and the 12 columns included one column with the full-text data and 11 metadata

from restricted Helix Nebula event pages (522 texts) and e-mail attachments (1,990 texts), and

entries.

detailed meeting minutes of 141 conference calls between the science and commercial
organizations.

We then continued with pre-processing the actual text data. We experimented with several
forms of automated text processing, but concluded that most pre-specified code packages or

In order to perform LDA and natural language processing techniques, all texts in our corpus

algorithms delivered unsatisfactory results and damaged the quality of the data. For example,

had to be carefully pre-processed. The first step in this process was making sure all and only the

abbreviations such as VM were typically deleted whereas if spelled out as virtual machines the

relevant data of each of the 8,430 texts in the corpus was captured in a dataframe. This included

terms remained. We decided to bring pre-processing to the bare minimum and preferred manual

several well thought through decisions. For example, to all 5,728 e-mails a final line marker was

solutions serving the specificity and context-idiosyncrasy of our Helix Nebula data. After several

manually added whereby only the actual content of each individual text would be automatically

rounds of testing we concluded on only deleting punctuation, numbers, whitespace, and transform

read in later. Using the final line marker, e-mails that were part of a thread were only recorded

all text to lowercase. Deliberately we did not perform stemming nor did we remove stop words, as

once and not multiple times after having been replied to. In a similar vein, adding the marker

these would be filtered by LDA. Thereafter we wrote 186 lines of code to create consistencies

prevented the intake of irrelevant data, such as e-mail signatures, or parts of the e-mail that were

among problematic outcomes of pre-processing. For example, after deleting punctuation the

not the actual textual content, such as the meta-data.

company name t-systems and its acronym t-s remained as t systems and t s, which we changed to

In order to read the remaining 2,702 documents, PowerPoints, and PDFs several steps were

a consistent tsystems in all texts.

undertaken. First, a script was written that turned all doc, docx, ppt, and pptx files into pdf format.

180 | chapter 4

Keeping goals relevant | 181

Analysis of broad goal episodes

Measuring conceptualizing and contextualizing

After pre-processing finished there were several preparations necessary before performing the

In order to measure conceptualizing and contextualizing we adopted analytical methods used in

LDA. First, we used the Corpus function from the R tm package to turn our dataframe into a corpus

natural language processing and economics studies. We define conceptualizing as the activities

object. Second, we transformed the corpora into a document-term matrix using the

where actors are using conceptual and abstract language when communicating and discussing

DocumentTermMatrix function from the R tm package. A document-term matrix is a matrix where

goals. From our qualitative analysis we found three indicators of conceptualizing. The first

per document the frequency of all terms in the corpus is listed. In our case this meant that for 8,430

indicator is the use of new popular concepts with wide-ranging interpretations, such as ecosystem,

documents the frequency of 37,755 terms was recorded in the document-term matrix.

big data, and internet of things. The second indicator is the use of vague language, for example,

One of the difficulties and often critiqued characteristic of LDA is the potential influence
of the researcher on the output through the necessary decision on the number of topics. Measuring

terms such as sort of, fairly, and or so. The third indicator of conceptualizing is the use of tentative
terms, for instance if, potentially, and perhaps.

the perplexity-score of the LDA model is one way to manage that influence and reduce bias in the

To measure the degree of conceptualizing in a document we had to create a unique measure

model. We ran a perplexity model using the perplexity function of the R topicmodels package,

for each of the three indicators. Using the dictionary function of the R Quanteda package we

through which the outcomes showed that the number of topics suiting our corpus was 250. Less

created a search term vector containing 25 new popular concepts used in Helix Nebula. For the

than 250 topics would leave out potentially relevant latent topics, whereas more than 250 would

vague language indicator, we created a search vector of the 356 items listed in the Communication

introduce redundancy and overlap and overall weaker outcomes. We confirmed this by

vagueness dictionary (Hiller, 2014; Hiller, Marcotte, & Martin, 1969). For the tentative terms

experimenting with several numbers of topics but eventually agreed that the output of a 250-topic

indicator, we created a search vector of the 178 items listed in the tentativeness sub-category of

model indeed seemed most meaningful in relation to our in-depth qualitative knowledge of Helix

the LIWC2015 dictionary (Pennebaker et al., 2015). Subsequently, we calculated the cosine

Nebula.

similarity (Deerwester et al., 1990) of this search vector and the terms of the 8,430 documents.

We ran the LDA algorithm asking it to determine 250 latent topics in our corpus of 8,430

This meant each document had a cosine similarity score between 0 and 1 for each of the separate

text documents. From the output of the LDA we retrieved a dataframe with a probabilistic score

indicators. A higher cosine similarity score can be interpreted as a higher importance of concepts

of all 250 topics for each of the 8,430 documents, as well as the best-fitting 100 words for each of

in the documents related to the specific indicator of conceptualizing. For this we used the

the 250 topics. We studied the 250 topics by looking at the 100 terms and retrieving the highest

textstat_simil function from the Quanteda package in R.

scoring documents per topic. Following Kaplan and Vakili (2014) we took ≥ 0.1 as the threshold

We define contextualizing as the setting of a context by actors in which goals and sub-

score for which a topic loaded sufficiently on a document, which allowed us to construct separate

goals are arguably perceived. Our qualitative analysis revealed three empirical indicators of

dataframes for each of the topics. By systematically going through and comparing the top 100

contextualizing. The first empirical indicator is specifying context, which relates to actors defining

words for a topic, the highest scoring document, and the set of documents above the threshold for

the internal context in which to perceive goals. The second empirical indicator is repositioning

a certain topic, we were able to link topics with the 18 episodes we identified through our

context, which is the redefining of the connections between elements of the internal context. The

qualitative analysis. Overall, LDA added to our qualitative efforts in two areas. First, being able

third empirical indicator is increasing context, which is defining the external and broader context

to link latent topics to the 18 episodes corroborated our qualitative analytical efforts and further

in which goals are arguably perceived.

validated its truthfulness. Second, looking at the subsets of documents scoring above the 0.1

To measure the specifying context indicator, we calculated the Herfindahl-Hirschman

threshold for a certain topic provided additional data sources that we did not capture from our

Index (HHI) score (Hirschman, 1964), which is a measure originally developed to measure market

initial qualitative efforts.

concentration where a higher score is indicative of a market monopoly. For each of the 8,430 text
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documents in our corpus we calculated the HHI score of the topic weights of the 250 LDA topics.
A higher HHI score is indicative of a text that is focused on a small number of topics, and hence
describes a very specific goal context. To measure the repositioning context indicator, we created
a search vector of terms describing relativity. For this we used the 994 terms listed in the relativity
category of the LIWC2015 dictionary (Pennebaker et al., 2015). To measure the increasing context
indicator of contextualizing we created a search term vector of 15 terms used in Helix Nebula to
relate to the external broader context, such as, american, european, and downstream. For the latter
two indicators of contextualizing we used the same process to calculate the cosine similarity as we
did for conceptualizing.
We normalized the scores of the six indicators by calculating a z-score for each of the
indicators, using the following function: zi = ((xi − mean(x)) / sd(x)). We then created two new
distinct measures for both conceptualizing and contextualizing by summing the z-scores of their
three respective indicators. We subsequently calculated the z-scores for the new conceptualizing
and contextualizing measures for each of the 8,430 documents.
We used the same procedures to measure the degree of present- and future-orientation in
the 8,430 texts of our corpus. We created a search term for future-orientation using the 94 terms
in the FocusFuture category and for present-orientation using the 424 terms in the FocusPresent
category of the LIWC2015 dictionary (Pennebaker et al., 2015). For each document we calculated
the cosine similarity score against the future- and present-orientation search term vectors and
calculated z-scores.
Eventually, using a combination of natural language processing and economics techniques,
as well as basic statistics, we measured a relative future-orientation, present-orientation,
conceptualizing, and contextualizing score for each of the 8,430 texts in our corpus.
Final outcome
The combination of LDA and creating measures for conceptualizing and contextualizing allowed
us to find corroborative evidence for our qualitative analysis. We created subsets of the documents
for each of the 18 episodes in Helix Nebula based on the LDA output. As a source of corroborative
evidence for our analysis of the five patterns (see Figure 2) we, dependent on the pattern found in
the particular episode, visualized the relative degree of conceptualizing in future-oriented texts and
contextualizing in present-oriented documents in box plots (see Figure 3).
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