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Résumé

Les défis contemporains d'innovation en contexte d'émergence de nouveaux champs
exigent la création des capacités nécessaires pour pouvoir accéder et développer une
plus grande variété de connaissances et de ressources émanant d’acteurs de disciplines,
d’organisations et d’industries différentes. Cette thése porte sur Hacking Health (HH),
une organisation a but non lucratif qui a créé des approches d'innovation ouverte pour
aider a produire et soutenir l'innovation numérique en santé. A partir d'une étude
qualitative de 42 mois, cette thése examine la maniére dont HH, et les projets qui y ont
été initiés, ont généré les flux de ressources et de connaissances permettant de produire
des résultats pour la santé numérique. Basée sur une approche de la pratique, cette
these-par-article vise a jeter un nouvel éclairage sur le "doing" de l'innovation ouverte
en mettant l'accent sur les dvnamiques relationnelles générées par la production de ces

innovations et la construction du champ émergent de la santé numérique qui en résulte.

L'Article 1 développe le cadre intégratif de « Opening innovation» et met en évidence les
différences et les avantages relatifs de l'open source, de l'innovation ouverte et de la
collaboration interorganisationnelle en tant qu'approches pour ouvrir l'innovation. A
travers une revue de littérature associée a une analyse de différents cas empiriques tirés
de HH, nous montrons comment de nouvelles pratiques répondent aux nouvelles
dynamiques relationnelles que ['ouverture de ['innovation génére pour accumuler plus
de ressources pour maintenir le progrés des processus d'innovation. L'article 2 met
I'accent sur les événements HH tels que les hackathons, les cafés, les ateliers et les
bootcamps, et sur leur réle dans la construction du nouveau champ de santé numérique.
Cet article montre la séquence des différents types d’'événements que HH a mis au point
pour remédier aux défis liés a la création et la pérennisation de projets de santé
numérique. Cet article souligne que le séquengage de ces différents types d'événements

permet de gérer la nature distribuée, distanciée et dédiée des trajectoires d’acteurs



provenant de différents champs. Cette perspective longitudinale permet ainsi de mieux

conceptualiser ce qui est impliqué dans ['accumulation de ressources pour l'émergence

d'un champ. L’article 3 s'appuie sur une étude de cas comparative du développement
de MHcardio et de MHspeech, deux prototypes créés par des groupes interdisciplinaires
et interorganisationnels formés lors de hackathons HH. S'appuyant sur le concept
d'agencement de la théorie de ['Acteur-réseau, cet article permet de mieux comprendre
l'effet performatif des dispositifs liés a la constitution en société, aux accords de
propriété intellectuelle et aux subventions de recherche, sur les modéles d’innovation
développés par chaque projet. MHcardio, par la mobilisation de dispositifs existants, a
reproduit un «modele d’innovation linéaire» qui repose sur le séquencement des
activités d’innovation, de la découverte scientifique a la commercialisation, menant
ainsi a la production d’'un projet scientifique, tandis que MHspeech a créé un nouveau
«modeéle d’innovation ouverte et interactify combinant ces activités de maniére

dynamique pour produire une nouvelle forme d’agencement de santé numérique.

Ces trois articles approfondissent la compréhension du fonctionnement de la production
d’une nouvelle forme d’innovation, des transformations qu’elle entraine et de la
construction d'un champ émergent. En illustrant les pratiques spécifiques en jeu dans la
production d’innovations de santé numérique et la maniére de traiter les différences
entre les acteurs impliqués dans ce processus, cette thése offre un regard pragmatique
des processus d’ouverture de ['innovation a la croisée de différentes disciplines,

organisations el champs.

Mots clés: Innovation; Innovation ouverte; Santé numérique; Approche fondée sur la
pratique; Ouverture de l'innovation; Champ en émergence; Approche relationnelle;

Hackathon; Evénement d’innovation ouverte.

Méthodes de recherche: Recherche qualitative; Approche d'étude de cas; Etude

longitudinale; Techniques d'observation participante.
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Abstract

Innovation challenges in the context of nascent fields are increasingly complex, and
require the capacity to opening up innovation in order to access and develop a greater
amount and variety of knowledge and resources from actors of different disciplines,
organizations and industries. This thesis focuses on Hacking Health (HH), a non-profit
organization that created open innovation approaches to help produce digital
innovation in health. Using a 42-month qualitative study, this thesis examines how HH
and projects it initiated generated a flow of resources and knowledge to produce digital
health outcomes. Working from a practice-based approach, this thesis-by-article aims to
shed new light into the "doing" of open innovation by focusing on the relational

dynamics that the production of these innovations generated.

Article | develops the practice-based integrative framework of “opening innovation”
and highlights the differences and relative strengths of open source, open innovation
and interorganizational collaboration as approaches to opening innovation. Through a
literature review paired with an analysis of different empirical cases from HH, this
article shows how specific new relational practices address the new relational dynamics
these connections bring to accumulate more resources for innovation to keep
progressing. Article 2 emphasizes HH events such as hackathons, cafés, workshops and
bootcamps, and their role in the construction and configuration of the new field of
digital health. This article shows the sequence of different types of events HH eventually
developed to address a lack of progress in generating and sustaining digital health
projects. This chapter highlights that the sequencing of these different types of events
addressed the distributed, distanced and dedicated nature of the trajectories of
resources that need to be accumulated from actors across existing fields. This
longitudinal view of how a sequence of events addressed these relational dimensions
help better conceptualize what is involved in field emergence. Article 3 builds on a
comparative case study of the longitudinal development of MHcardio and MHspeech,

two prototypes created by interdisciplinary and interorganizational groups formed in
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HH hackathons. Building on the concept of agencement taken from Actor-Network
Theory, this article generates a deeper understanding of the performative effect of
devices related to company incorporation, intellectual property agreements and
research grants on the innovation approaches of each project. MHcardio ended up
reproducing a “linear model of innovation” that is built on the sequencing of innovation
activities, from scientific discovery to commercialization, generating a scientific project,
while MHspeech created a new ‘“open and interactive model of innovation™ that
dynamically combined these activities into a new form of agencement for the production

of a digital health project.

These three articles provide imporiant insights into the inner workings of the production
of a new form of innovation, the transformations it entails and the construction of an
emerging field. By illustrating the specific practices at play in the production of digital
health innovation, and the ways to deal with differences between actors that this process
brings to light, this thesis offers a pragmatic understanding of the processes of opening

innovation at the intersection of different disciplines, organizations and fields.

Keywords: Innovation; Open innovation; Digital Health; Practice-based approach;
Opening innovation; Field emergence; Relational approach; Hackathon: Open

innovation events.

Research methods: Qualitative research; Case study approach; Longitudinal study:

Participant observation techniques.
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CHAPTER ONE

Introduction

1.1 Preface

The overarching goal of this thesis is to shed new light on the “doing™ of open and
distributed innovation approaches in the context of field emergence. This goal unfolds
from the tacit assumptions underlying this thesis, namely that contemporary innovation
challenges are becoming increasingly complex. that they involve higher stakes in that
they may generate a profound impact for great numbers of individuals, sometimes
resulting in the transformation of existing fields and the development of new ones
(Zietsma et al., 2017), for instance in the case of climate change, population health and
the aging population (Kulik, Ryan, Harper and George, 2014; Howard-Grenville et al.,
2014). and that the processes to resolve these challenges are consequential to the
outcomes that are produced. Solutions to such challenges require the mobilization of a
variety of knowledge and resources from multiple actors who come from different
organizations, disciplines and industries that have been built on distinct language,
methods, activities and values. These complex innovation challenges sometimes
juxtapose distinct and difficult to reconcile interests such as environmental, social and
commercial values. Therefore, when brought together to tackle innovation challenges,
actors coming from these different social arenas may face difficulties in collaborating
because of their relative difference (Carlile, 2002; 2004; Bechky, 2003). Furthermore,
the variety of actors to involve in such processes, the distance between their differences
and the novelty these challenges bring to bear are often unknown at the outset, and
evolve as innovations get developed. because solutions to today’s challenges can require

moving into uncharted territories.



Scholars from the open and distributed innovation literature have suggested that
knowledge and resources can be shared to produce innovations with distributed actors
across disciplinary and organizational boundaries (von Hippel, 2005; Chesbrough, 2003;
Benkler, 2006). This creates situations where actors coming from different disciplines,
organizations and industries come together to share knowledge and resources in pursuit
of shared innovative goals. Open and distributed innovation processes, according to both
the open source model (e.g. von Hippel and von Krogh, 2003) and Chesbrough’s open
innovation paradigms (e.g. Chesbrough, 2003), therefore aim at increasing the sources
of knowledge and resources actors use to improve their innovation capabilities.
However, this means that actors participating in such processes have to deal with their
differences in terms of language, methods, interpretations and interests that are
embedded in their respective practices (Carlile, 2002; Levina and Vaast, 2005). To do
so. they develop sufficient redundancy of shared knowledge to help reach an optimal
zone of cognitive distance that is essential in co-constructing new valuable knowledge

(Nonaka, 1994; Carlile, 2004: Nooteboom, 2006).

Organizations (e.g. Puranam et al., 2014), disciplines (e.g. Carlile, 2002; Bechky, 2003)
and fields (e.g. Barley and Tolbert, 1997), among other social spaces, have been shown
to provide structuring contexts that orient actors’ activities and interests. Despite the
generative potential of combining knowledge and resources from different organizations
and disciplines (Carlile, 2004), opening up innovation appears to be a hazardous
undertaking that could lead to serious confrontations and struggles related to actors’
different practices. In addition to exploring the challenges regarding intersecting
disciplines and organizations, this thesis investigates the much more complex process of
opening up innovation to a variety of actors in the context of field emergence (Meyer et
al.. 2005). This context of field emergence creates a greater additional source of
uncertainty and complexity than that of collaborating across organizational and
disciplinary boundaries (Levina and Orlikowski, 2009). Field emergence can drive
major innovative changes. but also requires a profound understanding of the social
changes it involves. Studying the “doing™ of open innovation in such contexts highlights

the unique challenges actors face in practice when innovating outside their traditional



approaches in ill-defined contexts characterized by increasing sources of novelty that
actors must address when solving their innovation challenges. Studying such initiatives
also shows the resulting outcomes from these new interactions in terms of constructing

new fields of practices.

Although recent studies have examined processes involving plural organizations or
distributed individuals for innovation (e.g. von Krogh and von Hippel. 2003;
Chesbrough. 2003), they have mostly been conducted in contexts that have already been
materialized and institutionalized with clear social structures (such as existing markets,
established online communities and organizational hierarchies), and a set of artifacts that
provide the means to deal with actors’ differences (Dalhander and Fredericksen, 2012).
These considerations offer a good way to better understand today’s organizational
challenges. However, they cannot fully account for the distributed, dynamic, fuzzy.
constantly unfolding and uncertain nature of contemporary organizing for innovation.
As we collectively move from firm-centric and market-centric organizing toward
network-based (Benkler, 2006). ecosystem-based (Adner, 2006) and field-based
organizing (Zietsma et al., 2017), we need to engage more with what such changes truly
mean for innovation processes. for practitioners within these processes, and for
management as a discipline. This means that the assumptions underlying previous
research on organizations’ internal innovation processes in a single industry built on its
own system of values have to be revisited to allow for a better collective understanding
of the profound challenges we face in increasing our capabilities to deal with the

complexity of contemporary innovation challenges.

Although a plethora of scholars have chosen to conduct studies building on some of
these considerations, only a few have considered the whole portrait presented above. For
instance, a new stream of research on Grand Challenges has emerged and blossomed in
organization theories (e.g. Eisenhardt et al., 2016; George et al., 2016) during my
research project, and focuses on issues similar to the ones I will address in this thesis.
Yet innovation scholars’ efforts are still scattered and don’t provide a clear empirical
and theoretical picture of the “doing” of open innovation in such contexts. For example,

although open source and user innovation scholars have drawn an optimistic picture of



the potential of openness for reaching and transforming any socioeconomic sector for
the better (von Hippel and von Krogh, 2006; O'Mahony, 2007), they have yet to explore
the deeper dynamics and consequences at play in more complex settings than those
related to software, which explains why these new models of innovation have not
successfully expanded beyond the software world. Furthermore. while open innovation
researchers have built their arguments on permeable organizational boundaries for
sharing knowledge and resources (Chesbrough. 2003; Chesbrough and Vanhaverbeke,
2014), they have not fully accounted for the challenges of such organizing principles on
existing social structures to solidify the theoretical underpinnings that could help us
understand the deeper underlying consequences of the phenomena that are observed in
contexts of open innovation (Randhawa et al., 2016). Whereas some interorganizational
scholars, building on institutionalism, have attempted to understand the outcomes of
interorganizational collaboration on field structuration (e.g. Lawrence et al., 2002:
Marchington et al., 2004), they did not sufficiently focus on the actual “doing™ of such
phenomena, in a dynamic fashion, by examining actors’ micro-activities that constitute

and reconstitute fields and their institutions.

As I began researching this topic and carrying out the fieldwork. I wondered: “Why is
that the case?” Is it because the empirical settings and research designs of previous
studies could not account for this depiction of the “doing” of open innovation? Or is it
because the background of the open innovation paradigms in the discipline of business
economics and strategy (Tucci et al., 2016), and the conceptual apparatus of
interorganizational studies have not provided a sufficient theoretical framework for
understanding such issues? Is it because, on the one hand, open innovation and open-
source traditions predominantly aim at connecting researchers with practitioners, and, on
the other hand, they are still focused on the phenomenological underpinning of their
research contexts without focusing on their deeper conceptual implications? Or is it
because scholars did not actually revisit the theoretical and fundamental differences
between the “doing™ of innovation in traditional innovation contexts and the “doing” of

open innovation?

From the beginning of this thesis research, these are the personal questions and



considerations that led me to develop a longitudinal and inductive research design (the
research design will be presented in more detail in the following sections) to account for
the complexity of the “doing™ of open innovation and of its consequences. The case
observed for this thesis (see section 1.5 for more details), however, also pertains to these
profound questions. As I engaged with the processes of producing digital solutions to
health challenges, | began observing the complexity of connecting actors who were new
to each other, who came from different disciplines. organizations and industries, given
that these social contexts generated profound differences in terms of language, methods
and interests. Digital health, as a now stabilized form of innovation, builds on the
convergence of digital technologies with health, healthcare and society to enhance the
user-friendliness and efficiency of healthcare delivery while providing more
personalized and precise services. Digital health therefore involves the development and
use of information and communication technologies to help address the population’s
health challenges. Yet driving the development of such digital health solutions required
the construction and solidification of new relations that cut across existing
configurations of practices, reshuffling the accepted norms for the construction of a new
field of practices with its own rules and ways of doing. This transformation was even
more challenging because the health sector, which was built on mature configurations of
practices, stabilized in a dispersed sociotechnical network of administrative (e.g.
budgetary rules). legal (e.g. regulations and responsibility issues), political (e.g. public
health system) and scientific (e.g. evidence-based medicine) devices. intersected with
the field of digital technologies, which was built on its own bundles of practices that

involved interests diverging from those of actors in the field of health.

I then realized that developing new forms of organizing through open innovation
principles in such a context had the potential to generate profound tensions given that
open innovation is built on new sets of organizing principles that have the performative
effect of reshaping who participates in an innovation process, how actors interact and
what rules and interests structure their activities. As an organizing principle, openness
fundamentally revisits what actors and organizations are, as well as their relations to

other actors and their environments, how they work, how they innovate and how they



interact. I consequently assert that appreciating this complexity of the “doing™ of open
innovation requires an understanding of the processes of “opening innovation™ to shed
light on empirical phenomena that are profoundly different from traditional approaches
to innovation. Although this concept of opening innovation will be explored in more
detail in the following section of the thesis, I present its generic definition taken from

article 1 (chapter 2) of the present thesis:

“Opening innovation is a practice-based framework that views opening up for
innovation as a set of activities that increases the number and variety of actors
and resources that can be applied to the problem at hand. This process can
reshuffle existing relations among actors and their practices, creating the need
to change existing practices and develop new relational practices (Ness, 2009;
Manning, 2010) to manage the relational boundaries associated in developing
innovative outcomes (Carlile, 2002; 2004; Kaplan et al., 2017). Without such
efforts to develop new relational practices, opening up for innovation will lack

progress and can also generate negative outcomes. "

Structural changes in existing practices are then needed to improve actors’ ability to
accommodate and bridge these increasing sources of novelty in order to create solutions
that build on knowledge and resources coming from different organizations, disciplines,
communities, industries and fields. Ultimately, resolving these issues is key to
addressing contemporary innovation challenges such as climate change, the aging
population, population migrations and global healthcare. To make these structural
changes. we collectively need to learn how to progressively access, accumulate and
develop a variety of resources, knowledge, methods and perspectives so that solutions to
these challenges become consequential in the world (Lundvall, 2017). The generic and

overarching research question of this thesis is therefore:

How does the “open innovation™ of actors in the context of field emergence
increase the number of new contributors and resources to be applied to their
evolving innovation challenges, and what does this process produce in terms of

relations and interactions?



This question aims to provide an overview of the remaining questions that will be
addressed in each article of the thesis. This question also takes into consideration the
costs of opening innovation, in terms of changing existing configurations of practices
and relations and the benefits of intersecting different disciplines. organizations and
fields (Leonard-Barton, 1995; Carlile, 2004; Furnari, 2014). In that sense, this thesis
uses resources as a term that encompasses the personal (knowledge and time), social
(relations and connections) and financial capital that actors bring to bear to produce an

outcome.

1.2 Thesis Overview

This thesis-by-article is organized into six sections. In Chapter One. I introduce the
study's overarching goal, provide a summary of the three articles and make some
general comments on methods, keeping in mind that each article of the thesis is built on
its own methodological underpinnings. In Chapter Two, I provide a comprehensive,
critical and conceptual literature review, which is rooted in a conceptualization of the
empirical setting of the thesis, highlighting the interactions between three different sets
of literature, namely open-source and user innovation (Lakhani and von Hippel. 2004
von Hippel, 2005), open innovation (Chesbrough, 2003) and interorganizational
collaboration (Sharfman and Gray, 1991) that are now, more than ever, addressing
overlapping issues (Sydow et al., 2015). I argue that the lack of consideration of the
interactions that occur across these streams of literature hinders our collective
understanding of processes of opening up innovation, the challenges related to it, its
downsides and upsides and its outcomes. This critical analysis of the literature
underscores the need to be fully aware of the deeper nature of the processes involved in
opening innovation before introducing the research inquiries that are explored in the

remaining parts of the thesis.

Chapters Two, Three and Four consist of the three articles that form the corpus of the
thesis. Chapter Five bridges these three articles to clarify their interrelations and the
contributions of the thesis. I revisit the central concept of opening innovation, using it as

a framework for integrating and synthesizing the study's overall findings and



highlighting how it expands our current understanding of innovation to create an
integrative theoretical framework and research program that needs further collective
investigation. In Chapter Six, I conclude the thesis by briefly highlighting its main

contributions and limitations. together with my concluding remarks.

1.3 One Generic Question, Three Supporting Analyses

The three articles of the thesis create a deep yet broad conceptual understanding of the
processes of opening innovation in order to examine the thesis’s overarching research

questions in detail:

How does the “open innovation” of actors in the context of field emergence
increase the number of new contributors and resources to be applied to their
evolving innovation challenges, and what does this process produce in terms of

relations and interactions?

Article 1 conceptualizes the process of creating the means and capacities of opening up
for innovation to access and develop a greater amount and variety of knowledge and
resources. Building on perspectives on open source, open innovation and
interorganizational collaboration that have explored such capacities from different
origins and scopes of analysis, this article presents a practice-based integrative
framework of what we label “opening innovation™ that highlights these differences and

connects their relative strengths.

Through a critical literature review paired with an analysis of different empirical cases
from Hacking Health, a non-profit organization that helps drive digital health
innovation, this paper bridges the user-centric, firm-centric and field-centric approaches
to opening innovation that are progressively connecting a greater variety of actors and
resources. We show how new relational practices and the artifacts they produce address
the new relational dynamics these connections create, which is essential for allowing
actors to continue accumulating more resources for their innovation process to keep
progressing. This article lays the groundwork for further detailed analysis of the

struggles that occur at different layers of practice to produce digital health innovation




and of the way actors manage to move across these layers. These considerations are the
seeds of the following articles, which provide a deeper and more detailed analysis of

these challenges and of ways to resolve them.

Article 2, titled “The sequencing of field-configuring events in the emergence of the
field of digital health: collecting different resource trajectories,” focuses on the
consequential role Hacking Health’s series of events played in the construction of the
emerging field of digital health from the intersection of existing fields. The article sheds
light on the individual and cumulative impact of Hacking Health “open innovation™
events — cafés, workshops, hackathons and bootcamps - that are conceptualized as a
series of field-configuring events (FCE) (Meyer et al., 2005; Lampel and Meyer, 2008).
We pair these open innovation events with the conceptualization of field-configuring
events (which has not yet been done) to explore, from an earlier standpoint and in more
detail, the processes related to field emergence that occur at the intersection of different
existing fields. We therefore aimed at identifying how different field-configuring events

contribute to the process of field emergence taking place across existing fields.

This longitudinal study of different types of open innovation events that had yet to be
considered for their field-configuring capacity significantly improves our understanding
of the role of FCEs in the context of an emerging field. Whereas scholars contributing to
the FCE literature have mostly focused on single events and on already institutionalized
events, such as conferences, award shows and Olympic games, representing existing
fields, our findings are constructed on the observation of a series of events with few to
no entry barriers and fuzzy field boundaries, which allow a better viewpoint of field
emergence. Our longitudinal view allowed us to see how these different types of events
addressed a lack of progress in generating and sustaining hackathon outcomes, and how
the sequencing of these different types of events helped address the three relational
dimensions of trajectories (distributed, distanced and dedicated) that arise in field
emergence among actors when trying to accumulate resources from different existing
fields. This relational and longitudinal perspective on the dynamics of resource
accumulation allows us to better theorize the notion of field emergence and to track the

accumulation of resources across a sequence of different types of events to understand



their cumulative impact on field emergence.

Article 3, titled “Transforming configurations of practices for the production of a digital
health agencement.” explores the longer-term negotiations and transformations related
to the production of a digital health project. These digital technologies are indeed
reorganizing the way healthcare services are produced and delivered by generating
connections between actors new to each other, intersecting different practices and value
systems, and revisiting existing configurations of knowledge, resources and devices.
Building on a comparative case study of the post-hackathon longitudinal development of
MHcardio and MHspeech, two prototypes that were created by interdisciplinary and
interorganizational groups, we explore the local negotiations that occur when devices
like those related to company incorporation, intellectual property agreements and
research grants were introduced. To better address the deeper dynamics of these
negotiations and their consequences, we adopt a practice-based approach built on the

concept of agencement taken from Actor-Network Theory.

This perspective helps us highlight the contrasting innovation approaches of each
project, with MHcardio reproducing a “linear model of innovation™ that is built on the
sequencing of innovation activities, from scientific discovery to commercialization, and
MHspeech creating a new “open model of innovation™ that combines these activities
into a new form of agencement for digital health. We show that producing MHspeech as
a digital health project involved profound transformations in actors’ practices and
identities, whereas MHcardio reproduced actors’ differences, which led to the project
becoming purely scientific and research-oriented. We thus unpack the performative
effect of the underlying devices that sustain these models of innovation to explain the

observed projects’ outcomes.

1.4 A Note on Methods

This section briefly presents the overarching methodological considerations of the
thesis. However, each thesis article includes its own methodological section and
considerations, given that their conceptual implications require slightly different

methodological approaches. To understand the full story of Hacking Health’s work,
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each article focuses on different parts of the collected data. The following subsection
provides an overview of the research design and explains the reasoning underlying my
methodological choices. The overarching research design of the thesis is presented in

Figure A below.
Choice of method and design: from practice-based approach to qualitative study

This research is built on a practice-based approach, considering innovation as something
people do (Lundvall, 2017), with a focus on knowledge and resources as being
embedded. reconstructed and transformed in practice, that is, in actors’ daily activities
(Cook and Brown, 1999; Carlile, 2004; Nicolini, 2012). However, for the purpose of this
thesis, the practice-based approach is not only a methodological choice but also an
ontological and epistemological assumption, meaning that I consider practices as “the
primary building blocks of social reality (Feldman and Orlikowski, 2011).” I therefore
go beyond observing the detailed quotidian activities of actors in their innovation
processes. | engage profoundly with the “strong program™ (Nicolini, 2012) of practice
theory that strives to explain social matters such as disciplines, organizations and
society, and their organizing in terms of practices, what they produce and reproduce,
what they change and maintain, and how this happens. Practice theory encompasses an
array of different scholars” work. such as Bourdieu (1990), and also includes work by
the Actor-Network Theory’s authors, and other sociologists (e.g. Giddens, Taylor) and
philosophers (e.g. Wittgenstein, Heidegger). Despite their differences, these theories
share commonalities regarding the foundational role of practice in social reality. I then
build on this view to explain the deeper social processes related to opening innovation,

the challenges they entail and their broader outcomes.

In the present research, I see a practice as “an organised constellation of different
people’s activities (Schatzki. 2012)” that go beyond the local. meaning that this
constellation takes into consideration the whole scene of action unfolding through
actors’ doing (Nicolini, 2017). Furthermore, | consider that practices do not consist
solely of human activities, but are constituted and are enacted with material entities.

Human activities are therefore relationally rooted in complex sociotechnical networks
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that give them meaning and action. As organized constellations of sociomaterial
activities, practices are seen as the concrete building blocks of social life, and, as such,
are the unit of analysis (Nicolini, 2012) that drove this research. The conceptualization
of this practice-based approach. briefly presented here, is further developed and

recontextualized for each article in keeping with their different objectives.

This practice-based approach guides the empirical focus on activities (Langley and
Abdallah, 2011; Nicolini, 2017), their consequences and interrelations. It prompts the
mobilization of specific methodological approaches, such as an observation orientation
(Nicolini, 2012), to capture what people do, but more importantly, it relies on a
“sensitivity not just to surface activity but to the skills and competencies that underlie it
(Langley and Abdallah, 2011).” and the context that gives practices meaning (Schatzki,
2002). The underlying knowledge and resources can be vested in deeper social
structures that were and continue to be accumulated across time and space (Carlile,
2002; Carlile and Dionne, 2018). Such a consideration demands the mobilization of a
longitudinal design to be able to dig beneath the surface of actors’ activities to

understand the complexities related to actors’ different practices.

In addition, the practice-based approach of this thesis considers practice as
sociomaterial, highlighting the importance of considering both the social and the
material in collecting and analyzing data. The study of materiality is of particular
importance for this thesis because it aims at exploring multiple and conflicting visions
along with different and interacting interpretations (Hodder, 1994) in the construction
and evolution of innovations, firms and fields. Focusing on the materiality of practice
allows me to track what is conflicting, what is accumulated throughout actors’ activities
(Carlile and Dionne, 2018) and what is stabilized as shared social structures that become
the guiding principles of subsequent activities (Langley and Abdallah, 2011). The
recursive nature of practice implies that activities are constrained and enabled by these
social structures, while simultaneously solidifying, reproducing and transforming them.
This latter consideration is especially important for my research inquiry because I aim to
understand, in practice, the construction and evolution of digital health innovations and

of the resulting emergent field of digital health, which intersects different existing fields.
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Qualitative research suits this purpose because it allows me to gain an in-depth
understanding of human activities and interactions with materiality (Patton, 2005),
together with the reasons that govern such interactions and actions. Qualitative
approaches investigate the “why™ and “how™ that are specifically related to a processual
and temporal understanding of evolving relational dynamics in rich detail (Langley and
Abdallah 2011). Qualitative data offer the means to investigate social and human
problems by focusing on informants’ activities while providing a rich contextual
understanding of such phenomena (Diaz Andrade, 2009). This qualitative approach has
allowed me to gradually move from the data to the theorization of the phenomena under
observation through emerging patterns. For instance, the early and generic objective of
this research was to understand actors’ ability to collaborate across organizational and
knowledge boundaries in the context of hackathons. The fieldwork. however, gradually
directed the research toward the much more complex research problem of tracking the
accumulations that occur longitudinally across time and space from the orientation of
producing specific digital solutions that will transform firms and fields. Such emerging
patterns come from the thesis goal of understanding the multiple interactions, struggles
and changes that occur during the fieldwork, without being constrained by prior

hypotheses (Patton, 2005).

This focus on detailing human activities while allowing the emergence of patterns from
the field. and tracking accumulations across space and time. required the longitudinal
study of a single case. Such a longitudinal design aims at tracking the same people, their
activities, challenges and actions to observe differences, not between a great number of
different people, but rather arising from the interacting and evolving factors of the
environment under investigation. Longitudinal studies thus make observing changes,
outcomes and accumulations more accurate. Because of the repeated observations of the
same cases, informants and interactions, my longitudinal approach allowed me to
observe the temporal sequence of events, and therefore the way actors evolved, why
they evolved. what changed in their context and what stayed the same (Carlile and

Dionne, 2018).
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1.5 The Case Study Approach to Exploring the Processes of Opening
Innovation

This qualitative research is built on an in-depth single case study approach (Yin, 2017;
2013) with embedded case studies. This research approach suits my research objectives
of exploring the processes of opening innovation in a flexible, evolving and

contextualized manner:

“A case study is an empirical inquiry that investigates a contemporary phenomenon (the
case) in depth and within its real-world context, especially when the boundaries

between phenomenon and context may not be clearly evident (Yin, 2017, p. 16).”

The case study approach allows one to focus on the interactions both inside and around
the studied case. and to take into account the complexity of a single case (Patton, 2005).
This approach was essential in capturing the whole picture of the phenomenon under
investigation to devise an integrative framework of opening innovation that cuts across
multiple layers of analysis (Carlile and Dionne, 2018) and thus extends boundaries of
existing research approaches. The qualitative approach of this research was especially
helpful in developing strong and insightful conceptual contributions and addressing the

complexity of solving innovation challenges in healthcare (Eisenhardt et al., 2016).

1.5.1 The Selected Case: Hacking Health

This thesis builds on the study of Hacking Health, a non-profit organization founded in
2012 in Montreal and Toronto that is dedicated to stimulating innovation in healthcare
by combining knowledge and resources from a diversity of actors who have the
capabilities to develop digital solutions to healthcare issues. Hacking Health’s approach
to stimulating innovation primarily involves organizing a variety of events to facilitate
connections between actors who come from different organizations and disciplines that
did not traditionally work together. Hacking Health gradually brought together 1)
healthcare clinicians, researchers, patients and hospitals, 2) coders, 3) designers, 4)
entrepreneurs, investors and financial organizations, 5) health-related companies and

technology firms, and 6) governmental bodies. The construction of connections among
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this variety of actors opens up new spaces of exchange, allowing them to benefit from
the generative power of sharing their knowledge and resources to produce digital health

innovations.

Hacking Health is structured as a global entity (Hacking Health Global) with multiple
active Hacking Health Chapters under its umbrella in different cities. These chapters act
as quasi-autonomous franchises in charge of organizing events in their cities to create
their own local fields of digital health. This structure has allowed Hacking Health to
quickly expand from three cities at the beginning of the research project to more than 50
chapters on five continents. We focused on one of these chapters, the Hacking Health
Montreal chapter, which is a founding chapter and one of the most active. Accordingly.
the thesis research occurred in the context of the publicly funded single-payver Quebec
healthcare system during a period of budget cuts and systemic reform overseen by the

Philippe Couillard-led Liberal Party that was in power at the time.
Stage 1: Exploratory Case Study

I first entered the field as a participant observer in December 2013, trying to understand
what to explore and capture for the research project. I participated in the organizing
committee of the 2014 Hacking Health Montreal hackathon held in February to observe
every committee meeting, along with online discussions and email interactions. I thus
gained privileged access to the principal organizers in my investigation of Hacking
Health’s mission, challenges and activities. Throughout this two months exploratory
fieldwork, I noted what was occurring, and tried to arrive at a definition of the research
problem and the methodological procedures to follow in order to understand this
problem. As Yin (2013) suggests, “You may have started your exploratory work
because you were initially uncertain about some major aspect of your anticipated case
study—the questions to be asked. the hypotheses of study, the data collection methods,
the access to the data, or the data analytic methods—and, therefore, needed to
investigate one or more of these issues.” Indeed, this two-month exploratory stage
helped me select what to look for and what to track during the more extensive data

collection phase. This exploratory stage of the research was particularly revealing
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regarding Hacking Health’s mission: its aim was much greater than organizing a single
hackathon; rather it aspired to have a profound impact on healthcare institutions by
fundamentally revisiting the way innovation challenges were tackled through opening

the door of the field of healthcare to other potential contributors.

During this exploratory stage, I legitimized my presence on the field, clarified the type
of data that I could access and gained a better understanding of the problems to be
addressed and what practices to track to better represent what Hacking Health was
producing. Indeed, following this exploratory stage, because | was “no longer caught up
in adjustments to the newness of the field setting, [I began]| to really see what [was]

going on instead of just looking around (Patton, 2005).”
Stage 2: Case study and its nested units of analysis

Our case study of Hacking Health meets the revelatory case criteria (Yin, 2017; Langley
and Abdallah, 2011) because it is one of the first organizations to try to open healthcare
institutions to other external sources of knowledge and resources with actors such as
coders, venture capitalists and entrepreneurs. According to Yin (2017). a single-case
study can be analyzed through the incorporation of subunits of analysis, or layered and
nested case studies (Patton, 2005) that can “add a significant opportunity for extensive
analysis, enhancing the insights into the single case (Yin, 2017, p. 56).” To understand
this case and provide in-depth explanations of Hacking Health’s approach, I specifically
focused on actors’ real-time practices across the three nested cases of (1) the Hacking
Health Chapter of Montreal. (2) Hacking Health events and (3) projects created during
these events. Altogether, these intersecting nested case studies constitute the overall case
study (Patton, 2005), and provide more details about the story of opening innovation to
contribute to the creation of the emerging field of digital health for the production of
digital health innovation. This case study design suits the practice-based approach in

that it allows me to track multiple practices involved in the production of digital health.
Sampling Criteria

In this section, I briefly address how the nested cases and boundaries of this research
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were selected and created to respond to the overarching research question of the thesis.

Hacking Health Chapter. The Montreal chapter was selected because of its easy

geographical access and its central role for Hacking Health. This chapter was one of the
two founding chapters (Montreal and Toronto); Hacking Health Global headquarters are
based in Montreal. The Montreal chapter was therefore the scene of ample
experimentation, and fundamental negotiations and activities. In the course of the
research, | interviewed chapter leaders from several other chapters. These chapters were
selected due to their different degrees of maturity, in order to tackle specific questions
and test my abductive reasoning in the development of the conceptualization of Hacking

Health’s work.

Hacking Health Events. I observed four types of events organized by Hacking Health:
hackathons, cafés, workshops and bootcamps. These four types of events were
developed by Hacking Health while the research project was under way. Because of the
many events that were organized starting in 2014 (on average there was one event per
month), | selected a representative set of events for each type of event. About seven
cafés, five workshops, one hackathon and one bootcamp (which started in 2016) were
organized per year in the Montreal chapter. I therefore chose to observe 10 cafés, 7
workshops, 4 hackathons and 2 bootcamps to collect data representative of HH
activities. Cafés were organized in different types of settings, such as hospitals, private
firms and communities. I therefore observed cafés taking place in a variety of settings to
account for their differences and create better comparative analytical material. I also
observed different types of workshops —from pitch to design to coding— to be able to
represent this variety in my analysis. Finally, I specifically observed Montreal events to
better track the longitudinal outcomes of each event, and to maintain my observation
period following the hackathons with the project groups that were selected to be

observed from their creation.

Projects emerging from Hacking Health hackathons. I longitudinally observed four

projects from their creation in their respective hackathons: MHspeech (from 2014 to

2018), Star-Kart (from 2014 to 2016), Mon Menu (from 2015 to 2016) and MHcardio
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(from 2016 to 2018). I selected the projects to be studied based on specific criteria. First,
a healthcare clinician had to lead the project as a lead user (Urban and von Hippel,
1988). Second, projects were not designed prior to the event, allowing the longitudinal
observation of how actors move from a problem to an idea. a prototype, a project and its
implementation. Projects were entirely designed and developed by project groups
created during a Hacking Health hackathon. Third, the implementation of the projects
had to go through a hospital innovation funnel, meaning that projects were presented by
a healthcare clinician working in a hospital in which the project would be implemented.
Fourth, I selected groups based on their interdisciplinarity. At a minimum, groups were
made up of healthcare clinicians, coders and designers. Group members also came from
different organizations, which helped to better understand the challenges related to
organizational boundaries. Fifth, groups had to agree to be observed throughout the

process of their project’s development or until they failed in their attempts.

Research Site Access

Although Hacking Health as an organization was generally open to my research
inquiries, I faced challenges in observing the evolving context that needed to be tracked
in order to fulfill the purpose of the thesis, and its practice-based orientation, related to
understanding processes of opening innovation. First, because Hacking Health is a
global and volunteer-based organization, I found it difficult to keep track of the constant
changes occurring in the organizer team. For example, all members of the organizing
committee from the first observed hackathon are no more active with Hacking Health
anymore. The support from the Global Leaders of Hacking Health was essential in
maintaining my legitimacy to continue tracking the evolution of the organization within
and across its organizational boundaries. In addition, Hacking Health did not have a
physical location, which made it harder to observe their activities. This resulted in
extensive coordination efforts and a need to participate in what were sometimes last-
minute meetings, in varying locations, to conduct interviews with organizers, and to

observe Hacking Health members” activities.

Further, given my goal of tracking interactions occurring within Hacking Health’s
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events, | needed to convince event participants to be part of my research project. This
proved to be particularly challenging during hackathons, when I aimed to observe group
members’ interactions for the entire duration of their hackathon experience. This
participation in the research project also required the participants to agree to be observed
and interviewed for the remainder of the project groups’ innovation process. if projects
were kept alive after hackathons, through good times and bad, for months and even
years. This resulted in research participants labeling me “the friendly spy within our
group” and “the shadow.” and describing themselves as being my “laboratory rats.”
Keeping my research project alive was even more difficult because of the lack of
organizational and disciplinary ties between project group members who were not
obligated to continue participating in the research project, and who did not have
underlying interests to do so. | therefore had to constantly manage the tension between
legitimizing my presence in the project groups and observing participants without

interfering in their activities.

Finally, observing the processes of opening innovation meant keeping track of a
constantly evolving research context. As presented in previous sections, the practice-
based framework of opening innovation involves increasing the number of contributors
in response to the problems that gradually come up when innovating. This means that
my research had to account for a constantly growing number of research participants
and had to describe their input in the innovation processes at different points in time.
These participants, however, did not belong to the same organization because the
research context of the thesis cut across several organizations, communities and
industries. Such an unconventional research approach created major challenges with
regard to staying in contact with project groups as they developed while respecting the

boundaries created by research ethics considerations.

1.5.2 Research Data

The thesis data were gathered through participant observation techniques: observations,
both virtual (email exchanges, virtual communications, etc.) and in person, interviews,

and documentation. The data were mostly collected in “real-time,” but in some cases
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were also collected retroactively (via interviews and documentation). This approach
suited the practice-based approach driving the longitudinal and processual case-study
design of this thesis (Langley and Abdallah, 2011; Yin, 2017). These participant
observation techniques were particularly suited to the research problem addressed in this
thesis by accounting for the contextualized nature of situations under observation while

allowing me to track actors” activities.

By digging into these three sources of data (observation, interview and documentation),
looking at the interrelations across the three observed nested cases, and collecting data
from various informants who had different views of the same situations, I was able to
validate and crosscheck findings (Patton, 2005). Using various data types has
strengthened my findings because the strengths of one data source (e.g. interview) can
often compensate for the weaknesses of another data source (e.g. observation). For
example, when observing actors working on the development of a prototype during a
hackathon, I could not access their interpretations of the situation without conducting
interviews. Observations, on the other hand, provided live, contextualized and unbiased
(at least not by the informants® visions) information about what happens on the field.
Each set of data provided a piece of the puzzle to answer the research problem. Below |
briefly describe each participant observation technique used in the course of this

research.

1. Observation. Observations were at the foundation of the data collection approach. I

conducted observations of (1) the Montreal chapter of Hacking Health (organizing
committee), (2) Hacking Health events and (3) project groups created during
hackathons. However, 1 had to adapt my observation techniques into a “virtual”
ethnography (Hine 2000) because actors from these different localizations of practices
predominantly used virtual communication technologies for their group interactions.
This methodological consideration was particularly important in my research context
given that Hacking Health was built on volunteer participation, with no physical work
location, while project groups comprised members coming from distinct organizations
who did not yet have a physical space to work from. Therefore, most interactions

occurred virtually, via videoconference software such as Skype and Zoom. the chatroom
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application Slack and continuous email exchanges. This research therefore combined

virtual observation techniques with traditional techniques of being physically present

during actors’ interactions during Hacking Health events and some project group

meetings.

1)

2)

Building on these techniques, | conducted a 22-month participant observation
with the Montreal chapter during which I participated in regular committee
meetings, was part of the email exchanges of the committee, and conducted
ethnographic interviews with the main representatives. I observed the biweekly
two to three-hour meetings of the organizing committee. These meetings were
more frequent during the pre-hackathon crunch-time periods. For all of these
events, | participated in organizing committee meetings to understand the
challenges related to organizing such events and how they were resolved. I also
captured why these events were organized that way and how HH connected with
specific event participants, collaborators and partners. | also observed eight
virtual meetings between chapter leaders from different cities (Hacking Health
monthly leader calls). During these interactions, I grasped the challenges that
different chapters faced and observed discussions about how to manage such

challenges.

I observed different types of Hacking Health events. During cafés and
workshops, I conducted informal and ethnographic interviews with participants
in addition to observing and taking notes about the setting. To analyze the
hackathons, 1 joined one team per event in order to fully appreciate the
challenges related to bringing together actors coming from different disciplines
and organizations, what challenges were resolved by organizing these events and
what difficulties were not addressed. I observed how actors interacted with one
another and with artifacts, focusing on the bottlenecks occurring during these
interactions. I took note of these specific moments and examined how actors

were able to move past them or why they got stuck.

I engaged in short real-time informal and conversational interviews (Patton,
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3)

2005; Langley and Abdallah, 2011) during the observation phase to understand
how actors were interpreting these challenging situations when they occurred.
These “ethnographic interviews” (Patton, 2005) were particularly rich and
important in this research setting because the observed context involved
extensive computer coding and on-screen interactions. I also conducted more
regular informal interviews in moments when actors were working individually
on their computers for longer stretches, to understand what they were working on
and why. These notes were the starting point of the follow-up interviews that
took place after the hackathons, but also provided signals of what to look for

when observing interactions.

I continued to shadow four project groups I had observed during hackathons to
explore the issues they would face following the development of their prototypes
during these hackathons. Each observed project group was created in different
hackathons that took place in different years of Hacking Health’s evolution: that
is, in 2014, in 2015 and 2016, allowing me to observe the evolution of the
challenges related to innovating for digital health in Montreal. It was a way to
observe the evolution of the field of digital health that was being constructed
before my eyes. Each project group studied in a longitudinal manner was
“thought of as a window into the whole (Patton, 2005, pp. 60-61)” story to
explain the outcomes of Hacking Health activities for the construction of the

emerging field of digital health in Montreal.

I observed these groups’ meetings and followed their activities as they developed
their various partnerships, for example with their lawyers, hospitals and research
centers. Taken together, I observed 78 meetings lasting one to four hours within
these different groups. I also continued to conduct informal “ethnographic
interviews” (Patton, 2005) after critical events to understand each actor’s vision.
I maintained my virtual observations, mostly on the chatroom software Slack,
which is specifically designed for communication in project groups, and through

email exchanges. These observations were maintained until the project's
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implementation or failure. Out of the four projects, only one ultimately became a
digital health project; two became pure research projects and one stopped
completely. These stories will be unpacked in the following sections of the

thesis.

2. Interviews. Interviews were carried out with different research participants. using

different approaches. Most of the interviews were conducted on a “real-time”™ basis as

open-ended interviews (or conversational interviews) with (1) project group members

that emerged during hackathons. (2) Hacking Health leaders from Montreal and (3)

semi-structured interviews with Hacking Health leaders from different chapters. For the

first two groups of interviewees, 1 selected relevant informants who contributed to the

progress (or lack thereof) of project groups and Hacking Health, which allowed the

tracking of multiple practices involved in the production of digital health innovation and

of the emerging field of digital health.

1)

2)

I carried out 73 extensive in-depth conversational interviews (Patton, 2005) with
project group members and other project contributors. I conducted several
interviews over periods of 7 months to 3 years depending on the project's
development. These open-ended interviews were structured around the evolution
occurring in their activities and innovation processes. Each interview began with
questions about changes, new events that occurred, challenges and issues that
individuals were facing, which imparted fluidity to the data collection (Rubin
and Rubin, 2011). Informants could thus “describe what [was] meaningful and
salient without being pigeonholed into standardized categories™ (Patton, 2005, p.
56). allowing me to move outside the box of pre-conceptualized theories and of

my own preconceptions (Yin, 2017).

I conducted open-ended interviews with main representatives (12) and partners
(9) of HH Montreal and Global. These interviews took place before and after
critical moments in the evolution of Hacking Health. For instance, because many
activities and connections took place during and after hackathons, I interviewed

Hacking Health representatives and their partners in these periods.
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3) In addition, I conducted 16 semi-structured interviews with Hacking Health
chapter leaders from different cities. The interview guide for this phase of the
data collection was built on my observations and understanding of what
happened in the Montreal chapter. The interview guide provided a general line of
questioning rather than a strictly planned questionnaire. It aimed to validate my
understanding of the evolution of a Hacking Health chapter for the construction
of a local field of digital health. The interview guide was primarily intended to
determine the stage of evolution of the chapter, the challenges that it faced in
constructing its local collaborations, how these challenges were managed, the
types of members who were participating in their local Hacking Health activities
(for example, if there were more coders than clinicians, and why this was the
case), the tools and resources mobilized in connecting these actors and the future
issues that chapters were looking to tackle. The challenges were related, for
example, to attracting specific actors, such as hospital representatives and
healthcare clinicians, and facilitating knowledge sharing between actors coming
from different disciplines. After observing the evolution of the Montreal chapter
(Hacking Health’s first and most developed chapter), I then collected more data

to validate my understanding of HH activities with multiple other chapters.

3. Documentation. Finally, I had access to copious sets of documentation for the three

different nested cases studied for this thesis. Project groups and Hacking Health
produced business plans, schedules, meeting minutes, yearly reports, grant applications,
funding applications, collaboration agreements, research project proposals and IP
contracts. Collecting this documentation was particularly important because boundary
objects were considered windows into understanding the various practices embedded in
the development of digital health projects (Carlile and Dionne, 2018). These objects are
physically enduring. which makes them effective methodological tools in understanding
actors’ various and sometimes conflicting interpretations of the same situations and
observing their evolution across space and time (Hodder, 1994). “The study of material
culture is thus of importance for qualitative researchers who wish to explore multiple

and conflicting voices, differing and interacting interpretations™ (Hodder, 1994). In
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addition, analyzing these artifacts is also a means to connect what people say to what
people do, which suits a practice-based approach that tracks both actors’ activities and
their consequences. These objects then became clues in pursuing my investigations

(Yin, 2017).
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Figure A: Thesis Overarching Research Design
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1.6 Validity Considerations

This thesis, as presented above, aims to revisit our theoretical understanding of opening
innovation by analyzing the processes of producing digital health innovation and the
deeper consequences of these processes. | built this research on a case study design to
create in-depth contextualized data that allow me to develop the practice-based
framework underpinning this thesis. Accordingly, this research does not aim to
generalize data but rather to expand our collective theoretical understanding of the
phenomena related to opening innovation. In addition, although I built on the
perspective of different participants to account for their respective points of view and
used different sources of data (interviews, observations and documentation) to
compensate for their relative strengths and weaknesses and hence increase the validity
of my findings (Patton, 2005), the interpretive nature of this research makes it less
suitable to positivist validity criteria (Diaz Andrade, 2009). As Pratt (2008) illustrated,
the characteristics of an in-depth qualitative case study design that are qualified as
limitations from a positivist perspective should rather be considered for their strengths.
Indeed. because of my deeper investment and participation in the field. I was able to
gain profound knowledge of what was happening on the ground, which allowed me to
highlight the detailed and foundational contextual elements of the fieldwork (Langley
and Abdallah, 2011). I therefore adopted the grounded theory criteria of fit, relevance,
workability and modifiability (Glaser and Strauss 1967, Glaser 1978, Glaser 1998) that

suits my practice-based approach.

To achieve fit, 1 gradually developed a conceptual understanding while in the field to
compare the developed concepts with the work of my research participants to ensure
that the theoretical constructions actually represented actors’ practices and struggles.
The prolonged engagement in the field allowed me to develop a profound contextual
feel and sensitivity to the data that informed my overall understanding of what was
going on during my observations, what was worth paying attention to, be it actors’
challenges or abilities to manage these challenges. by spotting anomalies as they arose

in order to improve my theorization (Patton, 2005; Christensen and Carlile, 2009). The
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comparative design of this inductive study was also essential in making sure that the
conceptualization developed while studying one specific project group also fit with

other project groups” contexts.

This research design also allowed me to create a theoretical analysis that is relevant to
research participants. By focusing on what actors do in their daily activities to deal with
their challenges, the practice-based approach underlying this thesis research also
ensured the relevance of the findings for practitioners (Feldman and Orlikowski, 2011;
Nicolini, 2012). A practice-based approach focuses on actors’ real-time activities and
therefore provides levers specific to actors’ actions. In addition, by analyzing
longitudinal dynamics and having constant interactions with project group members and
with Hacking Health representatives, I could test my conceptual understanding of their
reality to make sure it reflected their real concerns and the ensuing challenges they
faced. This improved the “trustworthiness™ of my analysis because of the constant
feedback I received on the field about my emerging interpretations (Langley and
Abdallah, 2011). These conversations were also helpful in targeting specific details in
my dataset, looking for additional data and documenting my findings. During the last
year of the thesis process, I also contributed to different conferences and seminars
developed in collaboration with principal informants of the thesis fieldwork who could

validate and provide more details to improve my conceptual understanding.

The comparative approach built on the nested case study design also increased the
workability and modifiability of the developed theory. By building the analysis on
comparable empirical cases, I selected the most probable causes that could explain
actors’ problems. considering the variations and the different dimensions of each case.
Such comparisons enable “identification of variations in the patterns to be found in the
data. It is not just one form of category or pattern in which we are interested but also
how that pattern varies dimensionally, which is discerned through a comparison of
properties and dimensions under different conditions™ (Patton, 2005). For example,
although each project group was composed of clinicians, coders and designers, the last
project group observed also involved a physician-researcher. Instead of refuting the

developed understanding, this variation in the dimensions of the interdisciplinarity and
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project groups’ hierarchies actually strengthened the emerging thesis’ assumptions and
conceptualization. Comparisons across cases were even more powerful because
although all of the project groups faced similar challenges, some ended up failing in
their attempt to produce innovative outcomes or digital health projects. Indeed. out of
the four observed project groups, only one was ultimately implemented in the form of
what I label a digital health project (see article 3 for more details) while two of the

groups became scientific projects, and one did not survive.

Taken together, these criteria have allowed me to create ecologically valid findings,
which accurately represent the real-world settings of my fieldwork. These findings
improve our collective understanding of open innovation contexts by providing a novel
integrative framework of opening innovation (see article 1 for more details). Lastly, the
continuous conceptualization process across this four-year research gradually allowed
me to engage with the deep roots of the observed phenomena to provide the most
parsimonious definitions and conceptualizations of what was actually occurring during
the fieldwork. By participating in multiple academic conferences to present my findings
and test my emerging interpretations with colleagues, 1 have gradually gained a simple
and clear yet profound understanding of phenomena related to the production of digital

health and the construction of the emerging field of digital health.

These validity considerations, paired with the practice-based approach of this thesis,
created the means to produce conceptualizations that are theoretically generalizable
(Feldman and Orlikowski, 2011). This does not mean that my findings provide
predictions in a quantitative way (for instance with statistical generalization), but rather
that the approach of this thesis provides a better understanding of the principles that can
explain the observed situated actions and guide future actions. They articulate particular
struggles, practices and connections that offer insights for understanding other situations
from other contexts in other environments and localizations of practice, while being
situated, by focusing on the condition of specific activities and outcomes. “As a form of
generalization, theory allows us to move between instances within the same study and
between studies as well as to expect certain things to happen and explain how and why

certain events have happened” (Timmermans and Tavory, 2012). Although different
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empirical environments have their own contextual characteristics, the dynamics I have

considered for this theorization provide a powerful lens to understand other situations.

1.7 Peer Review of the Thesis Chapters

Note that several chapters of the thesis were presented at academic conferences, and that
Chapter Two was submitted to and accepted for publication in an edited book. These
sections thus benefited from several rounds of peer review and comments. Here, |

clarify the processes that the different sections of the thesis went through.

Article 1 of the thesis. which is the literature review and integrative framework labeled
“*Opening innovation” across layers of practices: Developing an integrative view of the
emergence of digital health™ was accepted to be published as a chapter of an edited book
in the Research in the Sociology of Organizations (RSO) Series entitled “Managing
Inter-organizational Collaborations — Process Views.” The editors of this book are Jorg
Sydow and Hans Berends, who have provided some feedback in the writing of this

chapter, which was co-authored with Professor Paul Carlile.

The second and third articles benefited from reviews at different academic conferences.
Article 2, which is co-authored with Paul Carlile, was presented at EGOS 2017 in “Sub-
theme 68: Dynamics of Practices, Knowledge and Work in Healthcare Organizations,”
where the paper benefited from a thorough review from one of the sub-theme convenors,
Davide Nicolini. This article was also presented in August 2018 at the Open and User
Innovation Conference. Article 3 was co-authored with Professors Chantale Mailhot and
Patrick Cohendet, and was presented at EGOS 2018 in “Sub-theme 16: Collaborating
across Organizational Boundaries: Dealing with Surprises in Distributed Settings,”
where it received feedback from one of its convenors, Professor Kristina Lauche. and

three other participants in the sub-theme.

1.8 Ethics Committee

All formalities regarding ethics approval for the three studies have been completed, and
formal approval was granted in March 2015 with an exception allowing the use of data

collected earlier, in 2014.
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CHAPTER TWO

“Opening innovation” across layers of practices: Developing an
integrative view of the emergence of digital health'

Karl-Emanuel Dionne and Paul Carlile

Abstract

Innovation challenges are increasingly complex, culting across distributed actors from
different disciplines, organizations and fields. Solving such challenges requires creating
the capacities of opening up for innovation to access and develop a greater amount and
variety of knowledge and resources. Perspectives on open source, open innovation and
interorganizational collaboration have explored such capacities, but from different
origins and scopes of analysis. Our practice-based integrative framework of “Opening
innovation” helps highlight these differences and connect their relative strengths.
Through a critical literature review paired with an analysis of different empirical cases
from Hacking Health, a non-profit organization helping drive digital health innovation,
we reveal the user-centric, firm-centric and field-centric approaches to opening
innovation that progressively connect a greater variety of actors and resources. We
show how specific new relational practices they produce address the new relational
dynamics these connections bring to accumulate more resources for innovation to keep

progressing.

Keywords: Open source, Open innovation, Interorganizational collaboration, practice-

based approach, Opening innovation.

1 A version of this section has been accepted and will be published as a book chapter in the edited book
from the Research in the Sociology of Organizations (RSO) Series titled “Managing Inter-organizational
Collaborations — Process Views” in 2019,



2.1 Introduction

Academic perspectives of open source, open innovation and interorganizational
collaboration clearly recognize that organizations working alone do not have the
knowledge, capabilities or resources to meet contemporary challenges of innovation
(Powell, 1998; Chesbrough et al., 2014; Chesbrough, 2003; Kenis and Knoke, 2002).
Scholars from these traditions argue that tapping into the potential of distributed actors
improves product innovation (Lakhani, Lifshitz-Assaf and Tushman, 2013), that firms
yield benefits from collaborating with external actors to improve their positions in
existing and new markets (Chesbrough, 2006), and that connecting to new institutional

contexts helps create shared meaning and new industrial sectors (Grodal, 2018).

Given this potential, it is not surprising that opening up innovation has been unleashed
for digital health. For instance, Hacking Health, a Canadian non-profit organization
focused on developing digital solutions in health, organizes different types of events
such as hackathons and bootcamps to help connect a variety of actors (healthcare
clinicians, coders, designers, researchers, entrepreneurs, etc.) and resources (financial
resources, knowledge. facilities, etc.) to drive innovation. However, HH had to address
significant challenges as they developed a set of events for generating digital health
solutions and building out this new sector. The first HH events were single hackathons
built on open source principles - with no focus on IP protection rules, organizational
ties, nor commercial interests — that brought together distributed coders with healthcare
clinicians to produce digital health prototypes such as better pre-evaluation tools (e.g.

virtual questionnaires).

However, hackathons did not gather sufficient variety of actors and resources to support
the full development and implementation of these digital solutions in health. For
example, solutions had to meet scientific and clinical evaluation standards, which
required a greater investment from researchers and hospitals. These types of issues lead
to a large number of projects failing to make progress even after initial hackathon
success. To address this HH created other events and activities where connections to

actors from hospitals, technology firms, and financial institutions could access
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additional resources and create more opportunities for projects to develop. Despite
progress with those efforts, this did not put projects on sustainable pathways where the
digital solutions prototyped during hackathons could actually impact patient health
outcomes. Changes made in projects and local institutions such as hospitals were not
enough so a broader variety of organizations such as collection of hospitals, regulatory
institutions, public funding agencies and venture capitalists needed to be involved.
Actors from these institutions needed to be engaged to establish sufficient shared
language, meaning and interests around issues from patient safety to data security and
project funding to commercial value, to drive these digital health solutions closer to

impacting health outcomes.

In this chapter, we will examine in more depth how HH addressed these roadblocks in
the process of opening up innovation for digital health. This story affords the
opportunity to integrate and build on the insights across the literature of open source,
open innovation and interorganizational collaboration to better understand the
phenomenon of opening up for innovation as it continues to expand across industries.
Each of these perspectives has different empirical and intellectual origins and is oriented
by different assumptions and scopes of analysis to frame the processes of opening up
innovation. For example, open source innovation is a user-centric approach. By that we
mean it focuses on phenomena related to distributed users getting connected and
assembled in communities to become producers of innovation by developing solutions
to their specific problem (Von Hippel and Von Krogh, 2003: von Hippel. 2005).
Chesbrough (2003; 2006) coined the term open innovation in 2003 and his approach is
firm centric with a strategy orientation that involves a variety of contributors — firms,
suppliers, and organizations from different domains — who already exist. Its scope of
analysis therefore centers on the firms that open their boundaries through different firm-
related mechanisms such as spinning “off” and “in” or licensing out (Chesbrough,
2003). The interorganizational collaboration literature has some similarities with open
innovation (Sydow et al., 2016). but emerged from organizational theorists and
sociologists, with some of them focusing on sets of organizations and institutions; and

so takes what we label a field-centric view. Some scholars from this tradition examine
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how fields, as structuring contexts, influence interactions across organizations through
common meaning systems (Scott, 1995), existing power relations (Hardy et al., 2003)

and shared rules (Fligstein, 1997) to co-produce value that is captured across a variety of
users and firms (Kennis and Knoke, 2002; Powell et al., 2005; Zaheer et al., 2010).

As the phenomenon of opening up for innovation has expanded across different
industries such as digital health, the three perspectives of open-source, open innovation
and interorganizational collaboration are now overlapping in what and how each tries to
explain the practices and outcomes they see. However, these approaches have not
systematically acknowledged this and so a collective insight has not been developed.
Without clarifying and applying their different origins. orientations, and differences in
their language and approach, researchers will not leverage their collective power and the
opportunity to create a more coherent understanding of the complex phenomena related

to opening up for innovation.

To accomplish this integration we take a practice-based approach to opening innovation
that focuses on practice as the common unit of analysis (Nicolini, 2012) across these
three different perspectives. This helps us integrate their respective insights in order to
afford deeper explanations to the broad and growing phenomena of opening up
innovation. For us the phrase ‘opening innovation’ takes a process orientation that
frames the user, firm and field-centric activities as driving change and innovation
through the practices that developed. Over time these activities generate increasingly
overlapping layers of practices that drive the process of opening for innovation. This
framework reveals more deeply the empirical dynamics among actors that naturally
arise when managing existing sources of value with novel sources of value, the
consequences they generate on each other (Carlile, 2004) and the changes required for

value to be accumulated when opening up innovation across users, firms and fields.

In what follows, we first clarify our practice-based approach to opening innovation.
Second, we draw on this approach as we discuss the three literatures of open source,
open innovation and interorganizational collaboration and use cases from the evolution

of HH to reveal how HH struggled to open up innovation around the new field of digital
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health. These empirical cases stem from a four-year longitudinal research project that
began at the end of 2013 (Dionne, forthcoming). Third, by reviewing each literature in
relation to each other with our cases, we formalize our framework of opening innovation
that integrates the three literatures as examining different layers of practice-based
phenomena. Finally, we conclude by showing how our perspective is useful in outlining
new questions and potential avenues as researchers try to better understand the

expanding phenomena of opening up for innovation.

2.2 Opening Innovation: A practice-based approach

Opening innovation is a practice-based framework that views opening up for innovation
as a set of activities that increases the number and variety of actors and resources that
can be applied to the problem at hand. This process can reshuffle existing relations
among actors and their practices, creating the need to change existing practices and
develop new relational practices (Ness, 2009; Manning, 2010) and manage the relational
boundaries associated in developing innovative outcomes (Carlile, 2002; 2004; Kaplan
et al.. 2017). We use the term relational practices in opposition with existing or stable
practices to highlight how breakdowns generate problematic relational dynamics that
existing practices can’t account for, and therefore that require new practices that can
deal with new relations and the novelty of the situation. We acknowledge that all
practices are relational (e.g. Nicolini, 2012), but we emphasize the relational dimension
to highlight that these problematic relational dynamics become even more salient as
novelty increases, for instance in context of cross-field interaction. These situations
require actors to develop new means to deal with the novelty of the situation and with
actors’ differences in terms of knowledge and interests. As new relational practices are
created. new connections are established for actors to continue to develop and
accumulate more resources, which eventually results in more stable practices. Without
such efforts of developing new relational practices, opening up for innovation will lack

progress and can also generate negative outcomes.

This work of transforming existing and developing new relational practices so value can

be created from new connections and resources takes place over long periods of time.
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Understanding this requires not just a processual approach, but a practice-based one,
which is inherently processual (Nicolini, 2012). By practice-based we mean focusing on
actors’ practices to explain why opening up for innovation is successful in some
situations and not in others. We consider practices as organized constellations of
sociomaterial activities performed by multiple actors (Schatzki, 2012; Nicolini, 2017).
To maintain this focus we don't invoke “levels of analysis” (Bourdieu and Wacquant,
1992; Nicolini, 2012; Carlile and Dionne, 2018). but instead focus on practice as the
“unit of analysis.” What this means both empirically and conceptually is that resources
and value can only be generated in and through practices and so what impact users,
firms and fields only occur through practices. Further, much like a resource-based view
of the firm (Barney, 1991) described a firm as a “bundle of resources.” our process view
of opening innovation sees a firm as “bundles of practices.” So instead of the conceptual
apparatus of levels of analysis, our is a process view that focuses on a practice and as
additional layers of practice become consequential we move from focusing on just a
user (actor), to focusing on the increasing complexity (bundling) of a firm and then a
field. The cases presented in this chapter focus on a variety of actors and their practices,
how thty interact with other actors, the breakdowns actors face as they try to innovate
and the changes they make to produce digital health innovation. Also, focusing on the
accumulation of resources over time reveals a process of developing layers of practices
to engage more actors and their resources. So this layering is not only the accumulation
of resources, but more importantly the layering (and connecting) of more and more

practices.

A layer is a “bundle of practices” that are configured in a way that structures subsequent
activities to accumulate specific resources. A hackathon project can be seen as a
localized bundle of practices that an interdisciplinary group of actors uses to create an
innovative outcome. A bundle of practices is nested in larger bundles of practices
typically associated with an organization or firm. Since an organization adds more
layers, these “bundles of practices” provide fairly stable relational configurations of
practices (Nicolini 2012). A field is composed of firms and so is a bundle of firms, with

each made up of bundles of practices and so fields are “bundles of bundles of practices.”
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Adding layers adds complexity to the relational configurations of practices and so have
consequences for other practices (Carlile and Dionne, 2018). This nested or inside-out
view of the layering of practices is essential to explain the challenging relational
dynamics that must be addressed for opening innovation to take place in our

increasingly complex, dynamic and distributed contemporary world (Feldman and
Orlikowski, 2011).

2.3 Methodology’

Our research is an in-depth single case study with embedded cases studies, (Yin, 2017)
based on ethnographic data, which provides the means to observe and track the
relational dynamics related to producing digital health innovations. This approach suited
the practice-based approach of this research (Langley and Abdallah, 2011) that aimed at
observing actors’ practices in contributing and driving digital health innovation. Our
approach recognizes practice as the basic unit of analysis (Feldman and Orlikowski
2011; Nicolini, 2012), for practice and materiality are central to accumulating and

developing the sufficient resources in producing an innovation.

This paper presents a global research project that involved a four-year (from december
2013 to June 2018) observation of the production of digital health innovation in
Montreal. With our focus on practice as the unit of analysis, our research moved through
different localizations of practices to better understand how digital health innovation
was produced. We used Hacking Health (HH), a non-profit organization aiming at
stimulating innovation by connecting health clinicians and researchers with designers,
developers, innovators and entrepreneurs by organizing a variety of events, as the pillar
of our study. HH was created in 2012 by a doctor, an engineer, a coder and a health
entrepreneur who observed the tremendous gap that was still standing between the fields
of digital technology and health. While hospitals and their professionals were mostly
equipped to innovate within their own world, coders and developers wanting to enter

healthcare faced difficulties as outsiders to connect and understand how the field of

2 This section was specifically added for this dissertation and does not appear in the published version of
this article.
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healthcare worked, with its norms and regulations standing as barriers to their
involvement. Therefore, HH focused on creating opportunities through organizing
different types of events held outside organizational boundaries for actors from these
different fields to come together to combine their expertise for the production of digital
health innovation. But more than a mission of connecting ideas and resources across
organizational and field boundaries, HH wanted to engage the healthcare clinicians user

base to change their practices in concordance digital technologies.

Healthcare settings are especially challenging to open up as they rely on strong and
extensive governmental and institutional regulations as well as deeply institutionalized
professional norms that shape the way actors within that field work and innovate, and
then create boundaries that are difficult to traverse for actors outside the field. These
boundaries are even more solid because of their relations to issues of clinical
responsibility and patient safety that explain the degree of clinical conservatism that
overshadows actors’ practices from the field of healthcare. In addition, the relative
difference of the field of healthcare with the startup and technological fields makes it
even more challenging to open up to support digital health innovation. These fields each
build on their respective regimes of knowing and innovating that shape actors’ practices
toward different orientations. For instance, validation cycles for new ideas in the field of
healthcare are much longer than those from the field of digital technologies. Finally, the
value systems at the core of healthcare settings in Canada are profoundly different from
those related to commercial interests, which create profound differences between

business and social orientations that are difficult to reconcile.

Following activities going on within and across HH was an especially powerful window
into observing the variety of things going on for the production of digital health
innovation as HH acted as a boundary organization (Guston, 2001; O’Mahony and
Bechky, 2008) at the interface of the variety of actors and resources involved in digital
health. We therefore examined HH’s series of events, for instance their cafés,
workshops, hackathons and bootcamps. We specifically investigated the work around
one of the founding HH chapter. that of Montreal, which was also house to HH Global’s

headquarters. As HH events began producing outcomes in the form of new connections
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and projects, our research also tracked four projects that were created in HH hackathons
in Montreal in their process to further develop their products. These projects had to
interact and collaborate with hospitals (Hospital A and Hospital B) to co-create and
implement their solutions with clinicians and researchers, therefore making these

hospitals another site of practices to be observed for our research.

Since our research is strongly anchored in a practice-based approach, we committed to
an “observational orientation” (Nicolini, 2012) to fully appreciate and track actors
practices for the production of digital health innovation. Our data gathering process was
therefore oriented by these practices and what they produced in terms of material (texts,
prototypes. contracts, etc.) and relational (connections, disconnections, etc.) outcomes.
Our research is built on a 22-month participant observation of HH Montreal, which
involved the participation in their bi-weekly organizing committee meetings. on their
email exchange. team chatroom (Slack) and their web project management tools. We
also conducted informal ethnographic interviews during this participant observation and
30 conversational interviews (Patton, 2005) with HH leaders and collaborators to better
understand the challenges HH was facing in facilitating digital health innovation in
Montreal. We observed a variety of HH events - cafés (10), workshops (7). hackathons
(4) and bootcamps (2) - throughout this four-year research process. As Zilber (2014)
suggested, we observed representative yearly HH's series of events over a four-year
period to “further capture the dynamic process of an evolving field” as we focused on
examining the “similarities and differences between the various years” (Zilber, 2014) of

HH's activities.

We extrapolated this approach to observing field evolution to the projects that were
created in HH hackathons. We selected to longitudinally shadow projects that were
created in the 2014, 2015 and 2016 hackathons in their attempts of further developing
their prototype into sustainable products. This allowed to explore what changed and
what stayed the same outside HH events, in the emerging field of digital health, to better
support and produce digital health innovation (for instance. hospital innovation
practices, governmental regulations, access to funding opportunities, etc.). We

conducted regular meeting observations within these groups and regular individual
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interviews with group members to track the challenges they were facing and their
progression. We also observed project groups’ meetings with peripheral actors such as
their lawyers, hospitals™ representatives, investors, IP specialists, mentor entrepreneurs
and potential partners and conducted informal ethnographic interviews and

conversational interviews with these peripheral actors.

2.3.1 Data Analysis

This paper is built on an abductive analysis (Timmermans and Tavory, 2012) that was
first informed by a broad interest in observing how HH gradually connected a greater
number and variety of actors and resources to deal with the challenges of producing
digital innovation for health. As Timmermans and Tavory (2012) suggested. “this
approach rests on the cultivation of anomalous and surprising empirical findings against
a background of multiple existing sociological theories.” The researcher in charge of
data gathering then entered the field informed by theories of open source and open
innovation, which were the assumptions underlying the development of HH’s approach
to stimulating and supporting digital health innovation. The analysis of the collected
data was also done in an abductive manner, based on a progressive process of coding
with Excel to more organically develop the overarching framework of this paper. The

detected patterns were then tested against new observations from the ongoing fieldwork.

We first analyzed a series of interviews and observations taken from years one and two
(2014 and 2015) of the fieldwork. We were first surprised by the capacity of the newly
created interdisciplinary groups to come together during hackathons and co-create
prototypes and of HH to learn from its previous failures to support such connections.
Despite their disciplinary differences that oriented their practices, with the right set of
actors and the means to pull their knowledge together, the observed groups successfully
produced prototypes at the intersection of their respective orientations. However, at this
point in time, we also observed the majority of projects’ lack of progress in their further

development post-hackathon.

We looked back into the data from these first two years and went back to the field to see

what were the challenges that kept on occurring within the same projects as well as
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across different projects, their different outcomes, and who was participating when they
were resolved or when they ended up generating negative consequences. This analysis
resulted in the identification of patterns of challenges that group faced post-hackathons
that were related to project groups trying to structure their organizational form in order
to create associations with hospitals and research centers. Indeed, breakdowns kept
happening when groups had to create the means to access to a greater amount and

variety of resources for projects to keep progressing.

Finally, while some groups failed to pursue their development at this stage, the others
that successfully dealt with this “firm layer” (see section 2) all ended up having to
connect with a greater variety of actors - for instance, funding agencies, venture
capitalists and other technology firms - which required creating shared meaning system
(Scott, 1995) with these actors who were already members of other existing fields. Some
scholars from the literature on interorganizational collaboration did tackle issues related
to collaboration within fields (Zilber, 2014; Furnari, 2014). However, most of them did
not provide sufficient conceptual tools to understanding the challenges related to
intersecting fields (Zietsma et al., 2017). In addition, the literature on emerging fields
(e.g. Grodal, 2018) - which tried to tackle similar issues than that of constructing a
shared meaning system - was mostly built on retrospective analysis, which could not
offer sufficient empirical grip to uncover the deeper dynamics of such phenomena. As
Zilber (2014) argued, “ethnographic studies may yield indispensable insights about the
social dynamics of the field, insights that cannot be discovered and analyzed otherwise.”
Our longitudinal ethnographic approach then pinpointed more fine-grained dynamics
and practices by examining in more detail the “sequencing of actions, which involves
recording who interacts with whom, in what ways, and at what times™ (David et al.,
2013) offering the means to produce a less bias analysis of actors’ practices than that of
a retrospective report (Chiles et al., 2004) to better explain the complexity of opening

innovation across existing fields.

This continuous process of moving back and forth (Klag and Langley. 2013) from
“surprising events” (Teddlie and Tashakkori, 2009) in the data. theorizing and

comparing with existing theories (Dubois and Gadde, 2002) helped us sharpen our
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understanding of the relational dynamics occurring in the process of accessing and
developing a greater amount and variety of resources to deal with the challenges actors
were facing in their attempts of producing and supporting digital health innovation. This
process oriented us towards adding the interorganizational collaboration literature to our
conceptual toolkit and to see it, with open-source, and open innovation, as interrelated
approaches of opening innovation that are consequential to different layers of practices
in the production of digital health. Opening innovation with these approaches across the
three layers of practices presented in section 2 became the conceptual lens to
specifically target episodes to be analyzed in more detail. We then put in relation the
outcomes of these events to analyze the way their that had become a stable practice for

HH’s activities progressively accumulated resources for the production of digital health.

2.4 Literature review and cases: Three approaches of opening innovation

We now discuss the user, firm and field centric approaches that have examined contexts
of opening innovation, their different assumptions and origins to then integrate them
into a holistic framework of opening innovation. To do this, we use stories from HH to
show how, over time, this organization has helped develop three successive layering
phases of opening innovation to access and develop the resources to drive digital
solutions in health. HH started with a user-centric orientation focused on product
innovation, then expanded to a firm centric approach concerned about ownership and
governance, and finally, to a field-centric approach focused on developing meanings and
practices to engage actors coming from across the sectors of digital, health and business

that form the nexus of the nascent field of digital health (see Figure B).'
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Figure B: Integrating the Literatures for Opening Innovation

2.4.1 Open Source Innovation: The User-centric Approach

The user-centric approach on opening innovation comes from the observation of user
innovation and open source software movement that leverages a collaborative product
development process built on users contributing their time, for free, to develop
everything from sports equipment (e.g. von Hippel, 2005) to software (e.g. Shah, 2006).
We qualify these as user-centric approach since both traditions of user innovation and
open source focus on actors who contribute because of their user interest in solving a
problem and enhancing products to improve their own lives. In an open source software
setting. users who are generally distributed across different localizations and
organizations create virtual and self-organizing communities that contribute to projects
by freely sharing knowledge and needs and iteratively developing and evaluating code
that builds on others work (Baldwin and von Hippel, 2011; Franke and Shah. 2003;
Faraj and Johnson, 2011, O’Mahony and Lakhani, 2011; Boudreau and Lakhani, 2015).
The vast majority of users are intrinsically motivated to join these projects based on
their problem-focused needs or to learn from others by participating (von Hippel and
von Krogh, 2003: Shah, 2006). This view on product development has attracted
increasing attention from scholars and practitioners since it moves the locus of
innovation from firms to users (Benkler, 2006: von Hippel, 2005; Baldwin and von
Hippel, 2011). This presents a contrasting alternative model to traditional hierarchical
and linear innovation models (von Hippel and von Krogh, 2003: Lakhani and von

Hippel., 2004; Murray and O’Mahony, 2007) that challenges our existing theories of
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innovation, knowledge sharing and firm boundaries (Lakhani et al., 2013). There has
been a strong belief amongst open source scholars that such models of innovation are
spreading to other economic and social areas (von Hippel and von Krogh, 2006:
O'Mahony, 2007), such as genomics (e.g. Hill et al., 2017) and biomedical research (van
Dam et al., 2017).

The growth of open source approach is explained in part because of the modularity of
the projects, which allows fragmenting the project into multiple parts and tasks so that
knowledge can be dispersed (Lakhani et al., 2013) between participants who can easily
choose to work on what is most valuable to them. This modular architecture makes it
easy to match user incentives to what actors care about most. but also supports the
voluntary revealing of actors’ contributions to others that was not easy to do before
these open product development marketplaces were developed (von Hippel, 1986; von

Hippel, 2002).

This flexibility allows communities to develop their own emergent social structure (e.g.
O’Mahony and Ferraro, 2007; Fleming and Waguespack, 2007) that supports distributed
decision-making processes among peers (Dahlander and Frederiksen, 2012). These
communities assemble around a shared project initiated by an individual or small group
that has a solution to develop and then posts it on a public platform (von Hippel and von
Krogh, 2003). The project initiators generally become the project leaders (von Krogh
and von Hippel, 2003) and anybody who is capable and willing to contribute can join
the community deciding the tasks to tackle and working with whom they want to

(Dahlander and O’Mahony 2011).

An open source community is constituted by a community of users - newcomers and
tenured members — that is shaped as they continuously interact around common
problems and shared practices supported by various technical tools (Dahlander and
Frederiksen, 2012). Newcomers participate in the community and learn while
developing coherent practices from more experienced contributors, receive direct
feedback on their ideas and viewpoints, and then can develop their own resources and

status for their respective projects (von Krogh et al. 2003; O’Mahony. 2007). This social

44



structure is supported by inexpensive and easy to access computers, shared coding
languages and tools as well as an accepted “copyleft” licensing that governs distribution
arrangements (von Hippel and von Krogh, 2006). This social and technical
infrastructure opens up avenues of interaction between individuals across the
community to drive collective learning and rapid improvement to the solutions they

develop.

We have clear evidence of how users innovate in such context (Lakhani et al., 2013). but
lack an understanding of the interactions or relational practices that need to occur across
different actors and communities with distinctive social structures (Dalhander and
Frederiksen, 2012). For example, the complexity of bridging an open source community
with a firm that builds on proprietary software and whose business model is designed on
restricted licensing (von Krogh and von Hippel, 2003) has shown to be much more
difficult to manage since these collaborations brought issues related to actors’ diverging
interests (O’Mahony and Bechky. 2008). Lakhani et. al (2012) argued that “open and
firm based innovation are based on contrasting assumptions of agency. control,
motivation, and locus of innovation, [and that] our emerging theory of organizing for

innovation must reflect these paradoxical and internally inconsistent innovation modes.™
Using the Hacking Health case to Understand the User Centric Layer

The following story comes from the early days of HH and their initial efforts to use a
software hackathon format to instigate the creation of digital products in a health
context. This hackathon took place in 2014 with Hospital A. The story presents the use
of hackathons as the initial layering of opening innovation, but also reveals that after
some initial success, the “products™ progress fell short because of the limited variety of
actors who contributed to the projects and that further commitment was needed to move
the product forward after the hackathon. It was this eventual “failure™ to progress that
made HH realize that additional events and activities would have to be developed for

significant progress to be made.

HH initially used hackathons as a space to recruit different contributors and share their
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ideas and problems. Clinicians from Hospital A would typically present their problems
through a one-minute pitch in front of a crowd of outsiders - such as coders and
designers - who then voluntarily selected which project they want to participate. For
example, Dyna, a speech therapist clinician and an employee of Hospital A, wanted to
develop a tool that would allow her to remotely collect children’s speech samples so she
could evaluate their speech conditions more efficiently. Robert (a coder) joined Dyna’s
project because his “son had been diagnosed with a speech condition.” Thomas (also a
coder) felt like he “had the skills needed to contribute to the project™ and Robin (a
graphic designer) “wanted to participate with a fun group™ and use her design expertise
after recently graduating from design school. These three joined Dyna’s project to

improve the situation for her patients.

Focusing on clinicians and patients as the users, participants had a practical focus that
made it fairly easy to develop shared language, meaning and interests within the
constrained format of a 48-hours hackathon. They were able to develop a shared method
and make the necessary collaborative adjustments around Dyna’s problem that led to
them winning first place in the hackathon. Despite significant differences in disciplinary
and professional training, most were put aside for the sake of creating a viable prototype
to win the hackathon. However, as work continued after the hackathon, many of these
differences could no longer be ignored. Dyna wanted to get a solution in the hands of
patients as soon as possible. Thomas wanted a functionally robust software even if that
meant producing a simpler solution. Robin wanted the prototype to have the look and
feel of a video game and finally Robert had concerns about the commercial
sustainability of the product. As work continued after the hackathon the initial user
centric approach was no longer sufficient to bridge actors who had different interests

about the possible trajectory of the project.

Eventually Thomas and Robin left Dyna’s project because their interests diverged and
commitment waned given other opportunities. Robert remained but disagreements about
how to commercialize the product became a sore spot. Robert wanted to sell

memberships while Dyna preferred to diffuse it freely so that more patients could
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benefit from it. Also, since Dyna was a hospital employee and he was not. Robert
wanted to establish an arrangement with the hospital that would recognize and protect
each contributor’s investments in the product. These differences led to a pivotal
negotiation about intellectual property and commercialization rights that nearly ended
the project. A successful negotiation allowed Hospital A to change its IP protection
practices and then the product could be accepted across key stakeholders and eventually
into the hands of the patients for a pilot run. A governance structure and a business
model to fund the project was put in place so the project could continue to progress. The
ongoing success of Dyna’s project was a critical impetus for Hospital A to transform its

existing IP practices to support more opening up.

This HH case is typical of early efforts to develop digital health solutions. HH built its
approach based on open-source methods, but these lacked additional shared methods to
address the diverging interests that eventually arose. Challenging issues and tensions
related to individual and firm IP and commercialization strategies naturally exist in a
complex ecosystem like healthcare, so opening innovation requires practices beyond

what user-centric approaches have historically provided.

2.4.2 Open Innovation: The Firm-centric Approach

The second approach of opening innovation is built on Chesbrough’s concept of ‘open
innovation” (2003). Chesbrough takes a firm centric orientation as he recognizes that a
firm’s innovation strategy can be augmented by more than just joint ventures and
partnerships, but by opening themselves up to distributed actors and communities of
users. According to Chesbrough (2003), firms “can and should use external ideas as well
as internal ideas, and internal and external paths to market, as the firms look to advance
their technology™ (Chesbrough, 2003c, p. 24). Indeed, just like in open source literature,
open innovation considers that talent is distributed, and that innovative processes are
highly collaborative (Chesbrough, 2003; Dahlander and Frederiksen, 2012). However,
with its deep roots in business economics and strategy, especially the literature on
spillovers, the theory of the firm (Tucci et al., 2016) and the resource-based view (Grant,

1996; Teece et al., 1997), open innovation’s scope of analysis is on the firm and the
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mechanisms firms use to benefit from internal and external resources to create new
market opportunities. This focus on the firm’s benefits and on the pathways of
innovative outcomes (Bogers and West, 2012; Chesbrough, 2006b) clearly positions

open innovation as a firm centric approach.

Three organizational processes are explored for firms to benefit from flows of
knowledge and resources: inside-out (or outbound). outside-in (or inbound) and a
coupled approach which combines outbound and inbound (Gassman and Enkel, 2004;
Chesbrough and Crowther, 2006; Enkel et al., 2009). The inside-out approach presents
the way the firm introduces ideas to the market, giving up property rights and
multiplying the transfer of technologies to the outside environment. The outside-in
process is based on transactional and non-transactional mechanisms to improve an
organization’s knowledge by integrating knowledge coming from outside organizational
boundaries. These internal and external flows of knowledge have led researchers to
focus on the new forms of business models and intellectual property (IP) practices
existing organizations adopt when opening innovation. Instead of organizations
controlling their IP so that others do not benefit from it, opening innovation is built on
idea sharing across organizational boundaries (Paasi et al., 2010; Chesbrough, 2003),
which demand important changes in the way firms traditionally managed their IP (West
and Gallagher, 2006; Enkel et al., 2009) to capture value out of their innovations
(Chesbrough, 2006; Teece, 1998). This creates a variety of IP-related issues and
tensions (Hart et al.. 2011; Candelin-Palmqvist et al., 2012; Manzini et al., 2016: Ayerbe
et al., 2014; Felin and Zenger, 2014) in regard to how decisions are made about the
ownership of knowledge and inventions, the rights of its usage, and organizations’

liabilities (Rhoten and Powell, 2007; de Beer and al.. 2017).

Practices related to I[P management exist in different ways depending on organizational
settings (Cohendet and Pénin, 2006; Hertzfeld et al., 2006; Slowinsky et al., 2009:
Mehlman et al., 2010; Somaya et al., 2011). According to Henkel et al. (2014), most
industries are still characterized by tight protection of IP, which may hinder
organizations’ capacity to open their boundaries. For example, patents are still

considered an effective way of protecting knowledge in the pharmaceutical industry
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(Cohendet and Pénin, 2006; Manzini et al., 2016) as is generally the case in the private
sector (Mergel, 2017). Possessing, controlling and having exclusivity over IP has also
become a condition for startups aiming at attracting venture capital (Hanel, 2006). In the
public sector, Mergel (2017) highlights that employees are not entailed to make profits
out of their inventions. According to Arundel et al. (2015), government organizations
traditionally operate with a request for proposals process with clear governance
mechanisms over IP. Universities and research centers also have conflicting IP practices
with private firms. Indeed, academic practices of knowledge development that are
embedded in scientific publications conflict with the potential of protecting knowledge
through trade secrets and patents (Hertzfeld et al.,, 2006). Finally, developers
participating in open-source communities also have motivations, norms and methods
that conflict with the ways that private firms protect their IP (Lakhani and von Hippel.
2003: Cohendet et al., 2003).

These different practices take a variety of forms depending on the business models on
which firms and communities build their capabilities (Paasi et al.. 2010). According to
Chesbrough (2006). there is a strong relation between changes in IP protection practices
and the “landscape for crafting business models.” Multiple researchers (e.g. Hienerth et
al.. 2011; Vanhaverbeke, 2006) argue that firms that are opening innovation need to
adapt their business models accordingly (Saebi and Foss, 2015) and in a coherent
manner with the partners they innovate with so that it benefits all contributors

(Chesbrough, 2006).

A firm centric approach naturally assumes a stable organization with established
interests and so focuses on evolving both its business model and how it governs its IP. A
firm already has built in resources, methods and governance mechanisms intended to
bridge actors’ differences (Puranam et al.. 2014) whereas ideas emerging from user-
centric approaches don’t. Traversing this barrier between both approaches therefore can

create major challenges.
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Using the Hacking Health to Understand the Firm Centric Layer

This story builds on the outcomes of the story in the previous section (see 3.1.1) and
shows how HH began to add post-hackathon programs such as the Mission camp to
develop the missing set of practices that could connect user centric to firm centric
approaches (in this case Hospital A) to more successfully open up innovation for digital
health products. These practices would also help hackathon groups become committed
to a longer-term trajectory necessary to continue the development of their solution. This
story presents how this Mission camp allowed participants to represent and then align
their divergent interests so they could integrate their knowledge and pull resources
across individual and firm boundaries. These negotiations were not just within the group
but also with other organizations such as Hospital A that group members were either
employed by or had become associated with. This was essential since the project needed
to perform pilot runs inside the hospital to not only validate its impact on health
services, but also to show its potential commercial value in order to attract more

financial resources to hire additional contributors to this project.

Marshall is a research clinician from Hospital A and participated in a 2016 HH
hackathon. Just like Dyna, Marshall wanted to pull in the knowledge and resources from
external actors to develop a digital solution to improve his clinical services. Marshall’s
group won second prize and after the hackathon also faced difficulties in creating
commonality across the diverging interests of the members of his newly created group.
Coders wanted to develop a startup while he would have preferred the product to be free

to patients in the hospital clinic.

To manage this divergence HH helped organize along with a newly created innovation
unit in Hospital A and a financial institution a “mission model” camp (or Mission
camp). This new innovation unit was developed to address the challenging relational
dynamics (i.e., Robert and Dyna different interests) through the development of artifacts
such as IP contract for Dyna’s project. This helped open up the project to a greater
variety of actors, connecting their practices and developing new relational practices,

connecting their practices and developing new relational practices. Dyna eventually
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became the formal coordinator of this innovation unit. The camp is an eight-week
program with bi-weekly meetings aimed at supporting successful hackathon projects.
Based on a variety of tools and methods, such as the mission model canvas and
customer interviews, organizers help projects such as Marshall’s develop their business
model, be it via building a startup. a non-profit organization or an internal hospital
project. At the end of the program. projects were invited to select partner organizations
that could help them further develop their solution in ways that are consistent with the
business model they chose. Mission camp organizers select a panel of mentors from
across various organizations and professional disciplines. For example, Marshall's panel
was mostly selected by Hospital A’s innovation unit who assembled a group coming
from different departments (research, IT, HR. etc.) since his project was largely
internally focused. For other startups the assembled panels could involve insurance and
pharmaceutical companies, venture capitalists and other key stakeholders organizations.
This project-specific panel helped project members understand the how, what and the
why of their evaluation criteria, but also engaged panel members to help guide the
project’s path of development in their respective organizations. The program provided a
way in for projects and panel organizations to build collaboration methods for working
across organizational boundaries and pulling in additional people and resources to move

the project along.

MHcardio was the first prize winner in the same 2016 Hackathon that Marshall
participated in, but the clinicians came from Hospital B. Like Marshall, MHcardio
benefited from the Hackathon in forming the group and its prototype and now the
Mission camp to develop its business model more fully. However, when the MHcardio
prototype was taken back to Hospital B. Hospital B lacked the practices for
collaboration that had been developed at Hospital A. So while MHcardio had worked on
their IP issues during the Mission Camp event, Hospital B wasn’t able to engage in
conversation about IP governance in a way that would benefit MHcardio contributors.
Marshall’s second place project was able to make much more progress after the
hackathon events because of Dyna’s project efforts starting in 2014 Hospital A had an

innovation unit specifically designed for open innovation initiatives. This allowed
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Marshall’s team to work through the IP issues and engage productively in the Mission
camp. For this reason Marshall’s project continued to progress whereas MHcardio
remained undecided about its path of development and ultimately failed to accumulate

resources at the firm layer.

Getting the appropriate access to another set of participants, their knowledge and
resources, and the right organizational arrangement to do so is essential in opening
innovation in digital health. This is why an existing firm’s organizational practices had
to be transformed so it could be open to the large set of knowledge and resources
required to continue to make progress. This is why projects in Hospital A could benefit
more from the Mission camp because existing practices had been transformed and new

relational practices developed.

We can see that in some situations, practices at both the user and firm layers were
developed, however, at this stage, practices at the field layer had yet to be developed. In
the following section we will see that practices at the field layer had yet to be developed
to connect and engage additional actors and resources. Examples would be developing
the means to access public and private capital services, diffusing Hospital A’s new
relational practices across multiple hospitals to create more opportunities for projects to
progress and engaging regulatory and professional associations that would all be

necessary to support the creation of a new digital health field.

2.4.3 Interorganizational Collaboration: The Field-centric Approach

Interorganizational collaboration literature has some similarities with a firm centric
approach. Both perspectives agree on the potential benefits of innovating across
organizational boundaries, competitive advantage and opportunities for learning (Powell
et al., 1996; Goes and Park, 1997). Yet, instead of focusing on how firms achieve
competitive success, most scholars from interorganizational collaboration literature
“have characterized collective patterns of survival, growth, and sustainability” among a
set of organizations (Osborn and Hagedoorn, 1997). A field is a social space
encompassing “those organizations [and occupations] that, in the aggregate. constitute a

recognized area of institutional life” (DiMaggio & Powell, 1983: 148) and interact more
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frequently with one another than with actors outside of the field (Scott, 1994, 2001).
These organizations can include firms, regulatory agencies, governments, universities
and NGOs. We focus on scholars who have taken a field-centric approach to understand
collaboration among the fields’ organizational members (Hardy et al., 2005) and the

challenges to co-producing value when working within and across fields.

We label this a field-centric approach instead of industry or network because the breadth
of the concept of a field can include actors and organizations coming from different
industries and networks (Powell et al.. 2005). However, creating shared meaning and
interest between actors coming from different industries and domains who have
different interests raises important challenges and difficult negotiations (Phillips et al..
2000; Lawrence et al., 1999). Since these field collaborations are not governed by
specific market nor hierarchical mechanisms - which is characteristic of the firm-centric
approach - more work is required to create and negotiate coalitions, produce and share

information and define collective interests (Phillips et al., 2000).

Interactions between field members are stabilized by a particular distribution of
resources and methods that operates as a shared meaning system (Scott. 1995) and
becomes institutionalized by constantly being produced and reproduced (Barley and
Tolbert, 1997; Scott, 2001; Phillips et al., 2000). This shared meaning system among
actors is the glue between field members and allows such a variety of field actors to
develop a shared interest in collaborating and sharing resources to address complex
problems (Wood and Gray, 1991; Wooten and Hoffman, 2008; Zietsma and Lawrence,
2010). Eventually these forces push organizations to converge towards organizational
forms, templates and trajectories that better create opportunities to drive innovation and

produce value (DiMaggio & Powell. 1983; Powell and Sandholtz. 2012).

Emphasizing the accumulation of layers of practice and resources to understand
interactions between field members sheds some light on the more complex across field
relational dynamics and what needs to be done to create a shared context for
collaboration. Organization scholars have just recently started to look at interactions

occurring across field boundaries (Furnari, 2016; Zietsma et al., 2017). Scholars from
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the field centric have mostly focused on collaborations between field members who
already have some shared methods, practices and rules to rely on in their interactions.

But what happens when these contextual elements are not shared?

This requires the development of relational practices given the lack of existing practices
to support across field efforts as well as the changes required to existing within field
practices. Profound changes occurred in a variety of practices and new one’s developed
to bridge actors from different fields and the use of their resources to drive digital health
innovation. The result of this process is a more or less structured field with a variety of
actors who share institutionalized rules and resources, but who still maintain some of

their differences in orientations.
Using the Hacking Health to Understand the Field-centric Approach

This last case is a continuation of the previous narratives (see 3.1.1 and 3.2.1) and
reveals the cross-field practices that need to be developed so additional varieties of
actors, resources and firms can be brought to sustain the development of digital health
solutions. This story shows that from a user centric to a firm centric approach, the
prototypes of products evolved into startups in collaboration with existing firms and yet
the outcomes of such approaches were limited to an existing organizational field (i.e.,
hospitals). Questions about scientific research, the long-term path for product
development and financing remained because new relational practices to connect to

actors and resources from these different fields were not developed.

Concerning the field of scientific research, the two clinicians (two nurses) primarily
driving MHcardio had continued to make progress for six months after the hackathon
when they learned that Hospital B’s intellectual property policy did not recognize their
IP contribution to the project as was the case with their physician-researcher colleague
(i.e.. physician-researcher received a 50/50 split). Hospital B’s IP policy reflected the
existing policies of most academic hospitals designed around the notion that researchers
were the most important contributors to driving knowledge creation in health. Hospital

A was also an academic hospital, but specifically dedicated to improving the health of
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children and mothers and had already transformed its IP practices so clinicians (i.e.,
Dyna) could benefit. A similar set of new relational practices needed to be developed at
Hospital B and other hospitals in Montreal to create more opportunities for digital health

products and firms to emerge.

The conflict between research and clinical oriented practices is related to measuring and
valuing different things, but also to power relations and how one group’s measures
dominate another. We see this challenge across different practices as MHcardio
determined they needed to build rigorous scientific validation around its product to
prove its worth. The technologists in the group were using a lean, iterative approach
focused on producing a minimally viable product to be easily commercially tested. but
this did not support the scientific standards of scientific researchers. For example. the
mobile application’s features were not developed enough to validate scientific measures
such as patient rehospitalizations and reconsultation for heart failure through a control
group’s approach. The scientific research orientation at MHcardio was strengthened by
Hospital B’s newly created innovation unit that was primarily built around the expertise
of scientific methodologists in public health and epidemiology. This limited variety of
actors and their associated practices steered MHcardio toward a narrow reach path of
development. Further, the technological lean startup approach originally taken by taken
by the MHcardio group did not meet the product development requirements of public
agencies that could provide more financial resources and legitimacy. Public health
agencies were driven to support well-established scientific validation methods rather
than agile approaches. For these reasons MHcardio was paired with an existing tech firm

that had fully operational research methods.

This existing technology firm was not willing to create a collaborative agreement that
would split the potential benefits with an emerging digital health startup such as
MHcardio. Venture capitalists had only specialized in digital products outside of health
and were focused on supporting and using familiar business models built on
exponentially scalable opportunities. MHcardio’s product, however, was not ready to

pitch to these investors and not interested in losing major ownership to these venture
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capitalists at such an early stage. Funding opportunities available for MHcardio’s project
were not designed to provide early support for scientific, commercial and digital
development at the same time. In the end, the digital technologists ceased to be involved
in MHcardio as it was put it on a traditional scientific health pathway that ended its

development as a digital health project.

This case reveals that a variety of new relational practices at the field layer were needed
for the development of a digital health product. Significant transformation across
existing practices from different fields (i.e., scientific, clinical, financial, technological,
regulatory) must occur for a collective approach across the variety of actors and e
resources required. By contrast, Marshall's project (see section 3.2.1) at Hospital A took
a more applied clinical approach, which more easily connected them to a funding
campaign driven by parents (rather than pursuing scientific grants). This funding source
provided flexibility in regard to their expected outcomes and helped them continue to

create bridges to resources across a variety of fields.

Innovation usually requires disrupting existing relational practices and developing new
ones especially when trying to work across fields were what is measured. what is valued
can be so different. When HH engaged different fields such as public agencies, venture
capitals and existing tech firms, actors within those organizations needed to commit to
creating value in a new and highly uncertain field. Without successfully getting this
variety of actors to participate, the field of digital health would not be able to
accumulate the requisite resources to populate it with projects and firms to fuel its
emergence. Creating these new relational practices through these events and activities

was essential for resources to be accumulated at the field layer.

2.5 Discussion: Developing an Integrative Framework of Opening
Innovation

Rather than focusing on either open source, open innovation or interorganizational
collaboration, we have chosen to focus on the broader process of opening innovation.
This process perspective not only allowed us to see the relationships across each of these

literatures, but also revealed their respective focuses on user, firm and field as three
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layers of the process of opening innovation, while also recognizing that each approach
has a relative strength in what it can explain. Drawing on the literature review and the
empirical cases from Hacking Health, Figure C provides an integrative framework that
makes explicit the relational dynamics of opening innovation between practices (i.e..
Dyna and Robert), firms (i.e., hospital A and the start up) and fields (i.e.. digital
technology, health science and public agencies) that must be addressed. To represent
this in Figure C we alter Figure B by replacing “user” with “practice” to emphasize that
users are actors who must engage in a practice to get work done and acquire resources.
Further there is a series of dotted arrows running from left to right and down the middle
that indicate the relational dynamics that have to be managed across practices, firms and

fields for the process of opening innovation to make progress.

Figure C: Conceptualizing the Layers of Opening Innovation for Digital Health

2.5.1 Conceptualizing the Layering of Practices when Opening Innovation in digital
health

Taking a practice perspective of opening innovation reveals the deeper relational
dynamics that impact an actor’s ability to collaborate across different practices
(Osterlund and Carlile, 2005). Opening innovation gradually brings in a greater variety

of actors and novel resources to develop new solutions, so by definition it disrupts
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existing relational dynamics among actors and the existing relational practices that
support them. For example, Levina and Orlikowski (2009) argue that sources of
difference bring in novelty that generates ambiguity between actors and creates
“openings for the reconfiguration of power relations and status hierarchies™ to take
place. When sources of difference are known, existing relational practices among actors
are adequate. But when sources of difference are novel this leads to breakdowns in
relational dynamics requiring more relational “work™ to address them (Deken et al.

2016).

Our longitudinal examination tracked a variety of actors, the practices they engaged
with and developed. and the progress or the lack thereof as they tried to create digital
health innovations. A lack of progress can indicate that new relational practices have not
vet been developed and so the /ayering of practices to accumulate key resources does
not take place to further develop digital health projects. The series of dotted arrows
running through the middle of Figure C indicates that new relational practices have to be
developed to move from a hackathon prototype to accessing knowledge and resources in
different firms and across different fields. To represent this layering of practice more

fully Figure D below is a side view of Figure C.
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Figure D: Conceptualizing the layering of practices when Opening Innovation
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Figure D represents that practices are the core of where action takes place and how
resources are accumulated through all layers. This is consistent with how we defined a
layer as a “bundle of practices™ that is configured in a way that structures subsequent
activities to accumulate specific resources. Figure D also represents that each row of
conceptual categories (i.e., practices, firms, and fields) is equivalent in terms of the
number of layers of practices. Further, adding more layers is required to access and
develop a greater variety of resources, but the more added, the more it constrains
potential innovative action given the potential dependencies generated across those
practices. We have represented this increasing constraint as a compression and an
increase in density of the second and third rows as more layers are involved. This
acknowledges a socio-archeological view of sociomateriality (Carlile, 2015) that
describes the progressive and sedimentary /ayering of practices and how that constrains

action and impacts how resources are accumulated.

The increasing length of the series of dotted lines representing the development of new

relational practices moving down more layers is recognition of the increasing work to
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address the relational dynamics with more layers. This layering of practices highlights
the new relational practices that are required for opening innovation as it moves from a
less constrained and localized bundle of practices in a hackathon, to the additional
layering of bundles of practices that make up firms and fields. For example, a digital
health prototype is much easier to develop from new combinations of practices in a
hackathon setting than in a hospital that is constrained by more existing layers and
dependencies across those practices. It also explains why firms look to access and
develop novel approaches by encouraging their employees to participate in a less

constrained bundle of practices such as hackathon events and online communities (Faraj

etal., 2016).

2.5.1.1 Layer of Practices

For example, at the first layer, a hackathon event bridges practices locally to help groups
produce a collective outcome in the form of a digital health prototype. Creating a
prototype indicates a capability to create meaningful connections between actors from
different disciplines in this less-constrained layer of practices. We argue that the power
of a user-centric approach comes from this less constrained nature of this layer, so this is
what lies at the heart of the insight of user and open source approaches to innovation
(Von Hippel 2001; Von Krogh et al. 2003). This puts the success of hackathons in their
proper context where a working prototype is a sufficient outcome of success while also
explaining why they are not sufficient to sustain the innovation process beyond this less

constrained layer of practices. For that we turn to additional layers of practices.

2.5.1.2 Layer of Firms (Bundles of Practices)

Firms add more layers and so are “bundles of practices” that provide fairly stable
relational configurations across these practices (Nicolini 2012) and so connotes existing
and more constrained relational dynamics where innovation would need to play out.
Projects emerging from the less constrained hackathons had to deal with these additional
relational dynamics by creating new relational practices with a hospital’s practices.
Piller and West (2014) have acknowledged such processes of moving up and down

layers by seeing this as a coupled process of innovation. They expand on this notion of
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coupled process. which, according to them, gives rise to co-creation of new joint
projects, alliances, and cooperation with individual users and firms. This view explicitly
combines von Hippel’s User innovation approach with Chesbrough’s (2003) Open
innovation. As actors from firms move down to participate in a less constrained
hackathon event, they can more easily experiment with new actors and approaches. Yet
Piller and West don’t acknowledge the need to create the relational practices to deal
with actors” differences in knowledge and interests as they move from a firm, to an open

innovation event and then back to a firm o accumulate the resources to drive innovation.

The new relational practice and IP agreement (artifact) developed at Hospital A helped
Dyna address their different interests when working between the hospital and their
emerging start up. This effort took nearly two years of negotiating and transforming
existing practices to deal with the differences between group members’ orientations as
well as transforming existing relational practices (e.g. IP) in Hospital A to begin a pilot
project. This effort led to a pilot project that combined the resources from the startup
and the hospital to move project’s development and implementation forward. From
Dyna’s successful project an innovation unit was created that provided a relational
capability that Marshall and others used to help their projects evolve and interact with a

broader variety of actors and resources to produce digital health innovations.

By contrast, MHcardio implementation at Hospital B reproduced current relational
practices in the form of existing IP practices (see case 3.3.1). Existing IP policies only
valued the contribution of researchers and not clinicians. If new IP policies at Hospital B
were developed, these new relational practices would have reshuffled institutionalized
patterns of participation by creating opportunities for clinicians and traditional
researchers to develop new services, therefore changing their respective roles. This fits
Lifshitz-Assaf’s (2017) observation that some NASA researchers didn’t change their
existing practices and continued to focus on being a solution provider whereas other
researchers established new relational practices and so changed their identities and so

adapted to the requirement of opening innovation.
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2.5.1.3 Layer of Fields (Bundles of Bundles of Practices)

At the layer of fields, there is a bundle of firms, so we have bundles of bundles of
practices. For HH projects to continue to progress, they have to open themselves up to
an even larger set of actors, resources and firms that exist in a variety of fields. The
failure of MHcardio to make progress at the field layer was a result of not creating new
relational practices to engage clinical, technological and commercial interests distributed
across different firms and fields. Ultimately this led MHcardio to focus narrowly only
on scientific research and not developing a digital health trajectory. Marshall, on the
other hand, by creating a “scaling plan” that involved different stakeholders, identified
their interests and developed new relational practices to be able to access and develop

the knowledge and resources associated with commercialization.

In settings where different fields are brought together. such as digital health, institutional
contexts may not provide new relational practices and meaning systems to manage the
new sources of novelty (Levina and Orlikowski, 2009). Each field is built on its own
“rules of the game” (Bourdieu and Wacquant, 1992) that orient and sustain specific
practices for the production and accumulation of resources. So for actors coming from
different fields, this likely results in diverging meaning and interests of the same project
and making the pragmatic negotiations across their interests significantly more
challenging (Carlile, 2004). Yet. creating new relational practices across these
differences is essential to develop and accumulate an increasing amount and diversity of
resources. For instance, Lawrence et al. (2002) showed that through local collaborations,
an under-resourced organization NGO overcame the power asynchronies in its field by
gathering more resources across different actors by creating new practices, rules and
technologies that transcended the local context of their initial collaboration to support

new field interactions.

Murray (2010) observed the reconstruction of patents as the means to create hybrid
zones of exchange at the intersection of commercial and scientific fields in the context
of a collaboration between universities and private companies. Boundary practices for

the reconstruction of patents” meaning were instrumental in helping researchers access

62



more resources to produce better outcomes in their own field rather than choosing to
either stay in their traditional lane or moving to the commercial field. Powell and
Sandholtz (2012) focused on the transformation of existing organizational forms for the
creation of “dedicated-biotech firms™ that created a bridge between practices from the
pharmaceutical field and the field of biological science. These transformations helped
gather more resources from venture capitalists and scientific agencies, and created new
meaning systems for the field of biotechnology to emerge. Bridging different practices,
firms and fields occurred as actors developed new relational practices to accumulate the

necessary variety of resources to move digital health innovation outcomes along.

2.6 Conclusion: Why Study Opening Innovation?

This chapter has been more than a review of the open source, open innovation and
interorganizational collaboration literatures. We adopted a practice perspective of
opening innovation, which revealed three progressive layers of user-centric, firm-centric
and field-centric approaches. We empirically demonstrated the value of this layering
framework using case examples from Hacking Health. We described how actors had to
change their existing practices, and develop new relational practices and artifacts to
address the novel sources of difference that arise when opening innovation to

accumulate a greater variety of resources.

By taking a longitudinal view of opening innovation, we were able to track the evolution
of digital health from its initial layer of hackathon events. Now after five years of
developing and adding different events and activities, Hacking Health has brought
together a variety of actors from universities, hospitals, pharmaceutical companies, non-
profit organizations, communities of patients and developers, venture capitalists, startup
companies and governmental agencies. This has led to the development of new
relational practices that helped produce digital health innovations across the variety of
actors gathered. For example, there are now specific funding agencies and grants
organized for digital health product and startup development. Venture capitalists have
also developed new funding practices and some startups have scaled to being companies

with more than 100 employees. Today. there are a variety of sequenced events and
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numerous relational practices that support interactions between a much larger variety of
actors and their resources in developing digital health projects and startups. This
longitudinal understanding of Hacking Health makes clear what it means to develop a

capability for opening innovation.

Today innovation challenges, such as digital health, are increasingly complex, cutting
across layers (i.e., practices, firms and fields), so it is crucial to better understand how
this works. For example, “grand challenges™ (George et al., 2016) like climate change
and the aging population (Kulik, Ryan, Harper and George, 2014; Howard-Grenville et
al., 2014) can only be tackled through developing “big” ideas commanding the
mobilization and coordination of a variety of resources coming from numerous actors,
firms and fields (Colquitt and George, 2011; Olsen et al., 2016). Clarifying the flow of
this layering process is at the heart of our integrative contribution for both the literature

and the phenomena of opening innovation.

Our integrative approach also identifies important opportunities for more research in the
context of opening up for innovation across layers. First, with the increasing number of
nascent industries (Davis and Marquis, 2005; Benner and Tripsas, 2012), such studies
could better understand the overall process of nascent field evolution and configuration
by providing empirical evidences of the relational dynamics involved in opening
innovation. Second. this overall process requires the mobilization of key relational
practices, such as the organization of a variety and order of events for the assemblage
and configuration of shared practices at the intersection of existing fields. Third, this
overall process of transforming and creating new relational practices required for the
accumulation of critical resources can provide significant insight for projects getting
developed in nascent fields. Exposing the three layers of opening innovation helps us
see what is involved in the development of a nascent field, which then helps us see what
is required to open up innovation more effectively. Finally, our “density” and
“sedimentary” argument gives a new understanding of a socio-archeological view of
sociomateriality (Carlile, 2015) to better methodologically orient researchers into

digging deeper in the relational dynamics associated with the “strong program™ of
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practice-based approach (Nicolini, 2012). Altogether, this goes much further than our
previous conceptual and practical understanding of openness as a way to expand

innovation.
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CHAPTER THREE

The sequencing of Field-configuring events in the emergence of the
field of digital health: Collecting different resources trajectories

Karl-Emanuel Dionne
Paul R. Carlile

Abstract

Field configuring events (FCE) play a powerful role in the construction and
configuration of fields. To be clearer about their role, in this research we describe how
events transform existing resources and practices from different fields and develop new
ones that lead to the emergence of a new field. Our research focuses on Hacking Health
(HH), a non-profit organization that created a series of events informed by open
innovation approaches to generate the flow of resources and knowledge to help create
digital health projects in Montreal. Using a 42-month qualitative study, we examined a
variety of events, such as hackathons, cafés, workshops and bootcamps, to observe how
HH eventually developed these different types of events to address a lack of progress in
generating and sustaining digital health projects. We found that the sequencing of these
different types of events addressed the distributed, distanced and dedicated nature of the
trajectories of resources that need to be accumulated from actors across existing fields.
This longitudinal view of how a sequence of events addressed these three relational
dimensions of resource accumulation allows us to better conceptualize what is involved

in field emergence.

Keywords: Field emergence, Field-configuring event, Open innovation, Hackathon,

Longitudinal research, Accumulation of knowledge, Resource trajectories.



3.1 Introduction

Knowledge and resources are the lifeblood of innovation whether than be in an
organization or in the development of a new organization or industry. The processes of
creating, gathering and accumulating resources within organizations and communities as
been well documented. but much less is known about the longitudinal processes of
developing a new field for an industry to emerge (De Santos and Eisenhardt, 2009;
David et al., 2013; Zietsma et al., 2017). Key events have been shown to play a
powerful role in the process of configuration of existing fields (Anand and Watson,
2004). Meyer et al. (2005) framed these events as field-configuring events (FCE) and
defined them as “temporary social organizations such as tradeshows, professional
gatherings, technology contests, and business ceremonies that encapsulate and shape the
development of professions, technologies, markets. and industries.” Lampel and Meyer
(2008) view FCE as a concept that helps link both analytically and empirically the

discontinuous and localized processes of field configuration.

The concept of FCE has been developed primarily through institutional theory’s
definition of fields as “organizations that, in the aggregate, constitute a recognized area
of institutional life” (DiMaggio and Powell, 1983) and “that partakes of a common
meaning system and whose participants interact more frequently and fatefully with one
another than with actors outside of the field” (Scott. 1994). However, Garud (2008) has
argued that these definitions of fields are based on observations of already
interconnected organizations with shared and stable practices and meaning, leading
scholars to empirically examine the dynamics within existing fields (Hardy and
Maguire, 2010) and leaving relatively unexplored the deeper processes associated with
the emergence of a new field. The empirical challenges of studying nascent and
emergent phenomena are well known (Lewin and Volberda, 1999), so it is not surprising
that FCE scholars have generally focused on single existing fields and on the impact of
one type of event such as conferences (e.g. Zilber, 2011) and other highly structured

events (e.g. Hardy and Maguire, 2010; Schussler et al., 2014).
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To address this empirical challenge of the role of FCEs in new field emergence, we
conducted a 42-month study — from December 2013 to July 2017 — of the emerging field
of digital health in Montreal. This nascent field was developed at the intersection of the
existing fields of digital technologies and health. Over this period we focused on
Hacking Health (HH) a non-profit organization that used open innovation events to
stimulate digital health projects and startups. Over time HH improved its approach. from
organizing a single hackathon event once a year to building a coherent sequence of
different types of events to better generate and sustain digital health projects. Participant
observation techniques were used to examine events, such as hackathons (3 cases), cafés
(10 cases), workshops (7 cases) and bootcamps (2 cases). We tracked the actors
involved and the resources they deployed through these different types of events and
how as FCEs they were contributing in different ways to the accumulation of resources
necessary to drive the emergence of a field of digital health. By resources we broadly
include the personal (knowledge and time). social (relations and connections) and

financial capital that actors bring to bear to produce an outcome.

Open and distributed innovation approaches seek to develop new connections to
increase the amount of knowledge and resources that can be exchanged to produce
innovation across disciplinary and organizational boundaries (Chesbrough, 2003; von
Hippel, 2005; Dionne and Carlile, forthcoming). Events such as innovation contests
(Boudreau et al., 2011), design competitions (Lampel et al., 2012) and hackathons
(Lifshitz-Assaf, 2018), are creating new opportunities for actors from different
organizations, domains and fields to create new combinations that generate novel
solutions in existing and emerging fields. Our research examines the consequential role
HH's events played in transforming existing practices and developing new ones that
bring a greater variety of actors and resources from across fields to create novel
approaches. In this paper we explore how different types of field-configuring events and
their sequence contribute to the process of field emergence taking place across existing

fields?

From this study we propose a framework built on Bourdieu’s concept of trajectories

(Bourdieu and Wacquant. 1992) to more adequately explain the relational dynamics that
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must be addressed through this series of events to accumulate adequate resources from
multiple existing fields to drive the emergence of a new field. Our framework suggests
three dimensions that make up these relational dynamics that impact the accumulation of
resources. First, the needed resources that must be gathered are distributed in distinct
trajectories across different departments, organizations, communities and fields. Second,
those distinct trajectories can be more or less similar in terms of their specialization and
interests, and so are relatively distanced and must be bridged. Third, given the time and
effort actors invest to develop and acquire those resources (Bourdieu, 1985; Carlile,
2002), their trajectory is dedicated to a particular direction that must become
collectively oriented in a new direction. These three dimensions define the relational
dynamics that must be addressed to accumulate the necessary resources to develop

sustainable projects in digital health.

This longitudinal study significantly improves our understanding of the role that FCEs
play in the configuration of an emerging field. First, using the concept of trajectory
helped us better understand the relational dynamics of resource accumulation and the
process of field emergence. Second, by building on this, we were able to account for
different types of FCE and their outcomes to propose a more conceptualized and
prescriptive account of FCE. Finally, our longitudinal analysis has allowed us to track
the accumulation of resources across a sequence of different types of events, and then, to
understand their cumulative impact on field emergence. Changing the processes and
practices used to manage the relational dynamics (Deken et al., 2016) among actors is
essential to developing new connections among the requisite variety of resources to

generate and sustain field emergence.

3.2 Theoretical Background : Field-Configuring Events for Innovation

In this literature review we outline three conceptual moves that expand the use of the
FCEs approach to understand how resources are accumulated from different existing
fields for a new field to emerge. First, we need to move from within field interactions to
across fields interactions. This shifts the conceptual and empirical focus on the role of

FCEs in gathering resources from different existing fields (e.g. Powell and Sandholtz,
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2012: Grodal et al., 2015). Second. increasing variety of actors and creating connections
across them requires more work to generate shared approaches for a new field to emerge
from different existing fields. We argue for a longitudinal approach that takes into
consideration the interactions among actors occurring in each FCE, but also accounts for
the sequencing of different types of FCEs and their cumulative impact on field
emergence. While some scholars have begun focusing on series of events, we suggest a
turn towards considering the sequencing of different types of FCEs arranged in a
specific order. Third, we propose to open up the conversation of FCEs to include a
greater variety of types of events. Rather than focusing on event formats such as
conferences and trade shows that characterize existing fields. we look into research that
studied open innovation events for their problem-solving potential but that has yet to
focus on their field configuring capacity. We consider open innovation events as fertile
ground for new connections among actors and resources, and the creation of innovative

outcomes that propel the emergence of a new field.

3.2.1 Field-Configuring Events: From Within Single Existing Fields to Across

The concept of Field-configuring events (FCEs) has attracted attention in organization
studies. especially in fields looking to increase their innovation capabilities. Most
research on FCEs comes from institutional theories, and more specifically is based on
the concept of organizational field. The generally accepted definition of field is “those
organizations that, in the aggregate, constitute a recognized area of institutional life: key
suppliers, resource and product consumers, regulatory agencies, and other organizations
that produce similar services or products™ (DiMaggio and Powell, 1983, p. 148). Fields
are formed around “a community of organizations that partakes of a common meaning
system and whose participants interact more frequently and fatefully with one another

than with actors outside of the field” (Scott, 1994: 207-208).

These definitions of field have oriented FCEs scholars to focus on “well-formed”
organizational fields as empirical entities encompassing a set of existing organizations.
Empirically, this explains why they have observed a limited variety of types of events in

a single and already “existing” field. Most empirical settings upon which the FCE
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literature was developed involve conferences, trade fairs, award shows and other highly
institutionalized “mega-event” formats, such as the Grammy Awards (e.g. Anand and
Watson, 2004; Schussler et al., 2014). Powell and Jansson (2008) focused on the
outcomes of trade fairs in the furniture industry showing how they generated business
relations and new exchanges between actors who would not have interacted otherwise in
their usual daily activities. This reveals the potential of events in gathering and

connecting a greater variety of actors and resources for members of a field.

Hardy and Maguire (2010) studied the United Nations conference leading to the
Stockholm Convention on Persistent Organic Pollutants. They suggested that FCEs can
“have a significant impact on the regulation of organizational activities by creating or
altering rules and laws that proscribe or prescribe particular practices, establish
membership eligibility, or specify reporting requirements.” They argue that by providing
discursive spaces to create, diffuse and stabilize new narratives in the field, FCEs can
contribute to generating coherence by rejecting activities that can be harmful to a field’s
evolution and by promoting other activities so that they become shared among a
diversity of field actors. In that regard, Zilber (2011) studied tech conferences among
the Israeli startups field and revealed how field configuration practices could support or
hinder the maintenance of different institutional logics to benefit from their generative
intersection for the creation of new products and ventures. She highlighted. for example,
that plenary activities within tech conferences “reflected the interests of the V(s and
service providers [while], parallel activities, which focus on managerial problems and
suggested solutions, configured the field in a more balanced way, allowing the VCs,
entrepreneurs, and service providers to engage in a direct dialogue about their mutual
interests.” This suggests that the way events are structured has an impact on how a field
gets reconfigured in terms of the types of actors’ orientation took into consideration and

how they interact to build on their respective interests.

Thiel and Grabher (2015) focused on the cross-field impact of the single, yet major
event of the London Olympic Games that for a limited time made connection across a
set of fields. In particular, they showed that every Olympic Games participant’s

practices, from sports competitors to event organizers, are appraised from good to bad

82



based on criteria related to their respective fields. This appraisal has the potential to
reconfigure each field’s practices by changing and stabilizing the methods, tools and
approaches that proved effective for the event. However, like most of the literature on
FCEs, their empirical approach focused on the impact of a single short-term and large-
scale event that can’t create the required coherence to generate lasting intersections

across these different fields.

3.2.2 Sequencing Different Types of Events for Field Emergence

Recent research has begun looking at the capacity of series of FCEs to transform loose
networks, and sometimes unconnected actors, into a coherent field with shared vision
(McInerney, 2008; Zilber, 2007) by providing a context and methods that facilitates
converging multiple perspectives (Nissila et al.. 2014). Garud (2008) described, through
the analysis of three successive conferences on the development and commercialization
of cochlear implants, the process of creating associations between a variety of actors
(human and non-human) to build technological paths and developing shared standards
that helped structure this emerging field. He has used a sociology of associations
perspective that focused on activities related to field pre-formation processes to show
that conferences are episodes that can entangle and guide actors from multiple worlds
and with distinctive perspectives towards a shared process of field emergence by

amplifying specific resources, standards and practices while diminishing others.

Schussler et al. (2014) highlighted variations in event structures, processes, and
outcomes when studying the conference of parties (COP) series of events. Their study
showed the impact of “regular” and “high-stakes™ events. The former type of events
provided more opportunities for participants to connect and share knowledge and
resources (“interactional openness™) while the latter stimulated a sense of urgency
(“temporal boundedness™), pushing participants to converge around shared methods,
standards and rules. According to these authors, “in the early phases of field
development, the interaction of regular and high-stakes events facilitated institutional
change by allowing for both trust building and momentum creation (Schussler et al.,

2014).” They have, however, shown that the progressive introduction of new
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participants with greater relative distance between their interests and that of the earliest
participants shifted the role of FCEs from “catalysts of change™ to “mechanisms of field
maintenance” (Schussler et al., 2014). Participants with similar orientations would more
naturally come together, therefore hindering events’ capacity to generate organic
interactions across differences. So in addition to event format, who participates and the
distance between their interests also explains why. in the end, these events have not led
to transformations of practices and effective solutions to combat human-induced global

warming.

However, it is recognized that more work is needed to understand the accumulative
effects between different types of FCEs (Liao, 2016), which is essential to create
coherence between distanced actors to drive the longitudinal processes of field
emergence. Nissila et al. (2014) focused on the expectation work occurring in FCEs
during the construction of the solar technology field across multiple years and events
(conferences and workshops). They point to the importance of multiplying event topics
in order to diversify the types of contributors and their resources and increase
networking opportunities between these various actors by gradually including their
different narratives during field formation. They argue that this process can engage a
variety of actors’ interests in the field. However, they did not examine how different

types of events align actors’ sometimes-diverging interests.

Liao (2016) studied the processes of associations and continuous negotiations occurring
between different communities’ visions during conferences and standard meetings in the
emerging field of Augmented Reality (AR). He focused on the process of defining the
organizing vision - or the focal idea for the application of technologies - of AR and on
the impact of such definitions on the boundaries and the configuration of the field.
These boundaries shape who participates, how they participate (Liao, 2016) and the
resources accumulated during field emergence. Liao highlighted actors’ underlying
interests in defining the organizing vision of AR to reconstitute the field in a specific
form in order to shift actors” positions to their advantage. According to Liao (2016), the
way these relationships and definitions get “jelled” has a profound impact on the further

development of emerging technologies within the field.
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This focus on a series of events highlights the challenges of gradually gathering new
resources and aligning actors” differences for a field to emerge. However, we still lack a
clear understanding of how these series of events are combined to create an effective
sequence helping accumulate resources and sustain field emergence. Most research on
FCEs has been built on retrospective reports within single fields and events, while the
minority of scholars who have used ethnographic data to study FCEs have done so at a
specific point in time, which only allows to observe snapshots of field emergence during
these specific events (e.g. Zilber, 2011). These empirical considerations explain why
these researches can’t account for the particular order in which events follow each other
and understand the impact of such sequencing on field emergence. Multiple scholars
have therefore called for more studies built on longitudinal and ethnographical data in
newly emerging fields (Chiles et al., 2004; Zilber, 2011; David et al., 2013: Liao, 2016).
Such methodological approach is essential to fully appreciate the progressive evolution
of series of events into an effective sequence that deal with the difficult challenge of
gathering resources from different existing fields, create coherence between different

perspectives, negotiate differences in orientations and sustain field emergence.

In addition, despite the recent focus on series of events, scholars are still studying events
characterizing already emerged fields - such as conferences - rather than looking into
other episodes and events that are more characteristic of emergence. As Cohendet et al.
(2013) pointed out, these conferences usually center on a specific domain of
professional or scientific activity with specialized experts that have similar social
positions Furnari’s (2014) research outlines spaces of interactions “occurring between
different fields rather than within an organization.” These “interstitial spaces”, such as
“small clubs and informal gatherings (such as the Homebrew Computer Club).” allow
for experimenting with new activities and ideas, generating the seeds for new fields to
emerge. We therefore need to open up our empirical stories to observe the breaches that
are created to gather new actors (with their resources) from different existing fields, and

to transform their existing resources and practices.

85



3.2.3 Open Innovation Events: Creating New Openings for Field Emergence

Open innovation events are interesting contexts to look at attempts to gather a variety of
actors and resources and deal with across field dynamics to generate new technologies
and spark field emergence. Events such as innovation contests (Boudreau, Lacetera and
Lakhani, 2011), design competitions (Lampel et al., 2012) and hackathons (Briscoe,
2014) are designed to attract a greater variety of actors to a specific existing field (i.e.,
space exploration, music, and health). These actors bring their respective resources,
expertise and methods to this field to develop innovative solutions (e.g. Terwiesch and
Ulrich, 2009; Boudreau et al., 2011; Bullinger et al., 2010; Almirall et al., 2014;
Briscoe, 2014). Despite their potential for gathering resources and experimenting with
new combinations of ideas and knowledge, the OI literature has yet to account for the

field-configuring capacity of these events.

Jeppesen and Lakhani’s (2010) research on innovation contests in different scientific
fields showed that these events have the capacity to remove barriers of entry into a field
(Jeppesen and Lakhani, 2010; Lifshitz-Assaf, 2018) to reach actors who are distant from
the focal field and access their novel knowledge and approaches. They showed that “the
provision of a winning solution [in an innovation contest] was positively related to
increasing distance between the solver's field of technical expertise and the focal field of

the problem™ (Jeppesen and Lakhani, 2010).

However, Angelidis et al. (2016) observations of hackathons in health showed that the
challenge of gathering sufficient resources is not only in accessing distant actors and
their alternative resources, but also lies in bridging the right set of actors. For example,
their analysis of a Colombian hackathon highlighted that the lack of healthcare providers
was detrimental to reaching innovative outcomes. This suggests that additional work is
needed to carefully curate the amount and types of resources to be fed in these
innovation contests. To benefit from this increasing variety, events should also provide
the means to deal with actors” differences in terms of language, methods and interests.
For example, guidelines, design tools and programming toolkits have been shown to be

helpful in generating innovative outcomes in innovation contests and hackathons (King
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and Lakhani, 2013; Briscoe, 2014; Angelidis et al.. 2016). These methods allow actors
to adapt their activities to other actors” practices to better collaborate with them despite
their differences. In that regard, Angelidis et al. (2016) presented a program of
successive events where coders and engineers were introduced to the technical and
clinical perspectives related to health in order to better work with clinicians in designing
digital health solutions in the following hackathon. This helped technologists in
understanding the challenges of innovating in digital health and the practices needed to

overcome such challenges.

However, Almirall et al. (2014) observed how difficult it was to deal with actors’
differences in regard to their interests and existing commitments. They presented the
mismatch between some government departments’ commitment to specific shared
practices that have been leading to “guaranteed results” for decades and the competing
interests of other employees who were getting rewarded for taking risks and changing
existing activities. Other situations. such as scientific problem-solving, also showed how
incentives in existing fields were driving actors toward mobilizing specific practices that
can limit the capacity of events to access resources for projects outside actors’

orientation (Lakhani et al., 2010).

Most open innovation events are contest-based and designed to foster contributions from
a variety of actors in spite of actors’ commitments to other paths of activities. With their
prize systems, these events can funnel actors’ interests towards the focal area’s specific
needs and challenges (Bullinger et al., 2010; Lakhani et al., 2010; Murray et al., 2012;
Johnson et al., 2014). Furthermore, Lampel et al. (2012) studied a design competition
and showed that, with the resources they provide, their sets of rules. their evaluation
criteria and their embedded standards, design competitions could structure the
development of practices in line with a specific orientation. For example, the Ansari X
Prize aligned innovators towards a specific business orientation for their projects to

gather the required resources.

Where most research on open innovation has shown that key events and their structures

can align a variety of resources, expertise and methods to develop innovative solutions,
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a perspective acknowledging the ordering of a set of different events and their
cumulative field-configuring capacity might also reveal that they can shape actors, their
knowledge and resources. Lifshitz-Assaf (2018) started considering this when she
looked at how a new open innovation strategy at NASA using crowdsourcing and
hackathon events to develop new solutions actually reconfigured NASA researchers’
professional boundaries. Yet, the open innovation literature, by focusing mostly on
specific key events like hackathons, innovation contests and design competitions, has
not unpacked the upfront efforts of identifying and gathering resources and the
additional work of sustaining the outcomes produced by these events that could result in

the construction of an emerging field.

3.3 A Framework of Relational Dynamics of Field Emergence : The Three
D’s
Since this paper aims at deepening our understanding of how FCEs support the
accumulation of resources in the development of a new field we turn to Bourdieu to get
a deeper understanding of what produces field dynamics. While most research on FCEs
has been built on institutional theory’s definition of fields that emphasizes stable and
mature relations between organizations (Zilber, 2014), Bourdieu’s conceptualization of
field focuses on the competition that stems from the limited resources individual actors
build upon to position themselves in relation to others. For Bourdieu a field is “a
configuration, of objective relations between positions” (Bourdieu and Wacquant, 1992:
97) with its own “feel for the game” that orient actors towards specific activities to
improve their accumulation of resources and positioning (Bourdieu 1977). Fields are
conceived as hierarchical spaces with asynchrony of resources where field participants
are in a constant struggle to secure and improve upon their social position through the
accumulation of the resources that give them the capacity to act. Bourdieu’s perspective
helps focus on individual actors’ constant struggles, movements and accumulation of
resources. It also offers a conceptual apparatus to see how fields are constructed around
specific “rules of the games”™ that orient actors’ practices while allowing to understand
how actors’ accumulation of resources can continuously generate new rules. This is

certainly the context of digital health as actors try to create projects and drive innovation
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that potentially takes them outside of their existing field and organizational context.
Bourdieu’s perspeétive therefore offers the conceptual framework to dynamically track
the concrete role FCEs play in generating and supporting actors’ repositioning through
the accumulation of resources, which has an impact on the evolution and the

reconfiguration of the field.

Framing actors positions and repositioning as central to the configuration of existing
fields and the construction of a new field helps us better define and then operationalize
the process of how actors accumulate resources and the overall process of how a number
of actors collectively accumulate an adequate variety of resources to sustain the
development of a new field. To give full expression of how actors accumulate resources
as they position and reposition themselves we refer to Bourdieu’s idea of trajectory that
helps us engage with the process of how resources are structured in social spaces. A
trajectory is a spatio temporal concept that traces and represents an actor’s series of
positions and repositioning as they seek to accumulate resources in relation to other
actors as they move within and across existing fields (Bourdieu 1979; Wacquant and

Bourdieu, 1989).

The idea of a trajectory is both actor centric in terms of the positions and repositioning
of actors, yet it is also structural in that such positions and repositioning to accumulate
resources can only happen in relation to other actors through shared practices. To clarify
the structural consequences of trajectories we describe them in three dimensions and by
doing so we explain what must be addressed for a number of actors to identify, gather,
transform and sustain a variety of resources from across such different contexts and
fields in order to drive field emergence. The three dimensions are as follows: first,
resource trajectories are distributed; second, some resource trajectories are more
distanced relative to each other than others: third, resource trajectories are dedicated to a
particular direction or orientation. These three dimensions help outline the relational
dynamics that must be addressed to develop a collective trajectory at the intersection of

different individual trajectories as they move both within and across fields.
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3.3.1 Distributed

First, actors’ trajectories are spatially distributed within and across different fields. The
challenge when dealing with field issues — compared for example to organizational
issues - 1s that the amount of distribution to take into account is greater since it involves
a greater variety and location of actors’ trajectories. These trajectories can be distributed
across different organizations, disciplines, communities and industries based on where
those resources are developed (Bourdieu. 1990) making it hard to assemble the needed
variety of actors and their resources for a field to emerge. For example. nurses and
doctors are distributed in different departments in the same organization whereas coders
and venture capitalists are distributed in different organizations. The difficulty of
managing this distributed challenge is in identifying the needed resources and in what
trajectories they are active in order to gather and bridge them with trajectories from
other fields.

Figure E: Trajectories as Distributed

—_—

3.3.2 Distanced

Second these distributed trajectories have a relative distance with each other in terms of
their language, methods and interests (Levina and Arriaga, 2014). So. actors’ resource
trajectories are distanced one from another in different or relative ways. For example,
Edmonson and Harvey (2017) argued that the relative distance between engineers and
programmers’ practices is smaller and so easier to address than the distance between
engineers and social workers. Actors develop preferences to specific objects, methods

and practices suitable to their trajectories and that of actors on less distanced trajectories,
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but also an aversion and lack of understanding towards the preferred objects and
practices of actors engaged on more distanced trajectories (Bourdieu, 1979; 1987).
Relative distance therefore is highly consequential in processes of association and
collaboration (Bourdieu, 1985) and, by extension, to the amount of effort required to

bridge different actors’ trajectories.

Figure F: Trajectories as Distanced

3.3.3 Dedicated

The third dimension recognizes that cumulative experiences, in time and effort, means
that actors are committed to how they acquire resources and so are dedicated to the
future orientation of their trajectory. Actors are dedicated to a set of practices, the
validity of its rules, what is at stake and the desirability of their outcomes (Bourdieu and
Wacquant, 1992). This is experienced in actors’ daily interaction as an unconscious
recognition that the accumulation of resources, and what is of value is attainable through
a specific trajectory that they know. For example, a long-term physician-researcher will
find it difficult to change her focus from publishing academic research to using language
that frames the commercial value of her work in a way that venture capitalists can both
understand and value. This creates systemic obstacles for actors to change their
trajectories and commit their actions and resources to other fields and the orientation of
trajectories of resources being developed there. In that sense, the two previous dynamics
of distributed and distanced generate consequences for collaboration: trajectories can be
hard to change since they are “paid for in work, in efforts and above all in time (moving

up means raising oneself, climbing, and acquiring the marks) (Bourdieu, 1985).”
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Figure G: Trajectories as Dedicated
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Taken together the three dimensions — the three Ds — provide a deeper understanding of
the relational dynamics that must be addressed when accumulating knowledge and
resources from existing fields to a nascent field. The more distributed different resource
trajectories are that need to be identified and gather, the more distanced they are and
need to be bridged. and the more dedicated they are to different orientations the harder it
is to develop collective trajectories from these individual trajectories to sustain the
emergence of a nascent field. We presented this framework upfront to reveal the
relational dynamics that FCEs are trying to address in the findings section. In short,
FCEs provide a social space where the trajectories of actors can be brought together
with other trajectories in new and different ways and where a collective trajectory can be

developed and potentially sustained.

3.4 Methodology

Our research is built on an in-depth single case study (Yin, 2017) based on ethnographic
data, with a focus on practice as the main unit of analysis (Nicolini, 2012). This provides
the means to observe and track the relational dynamics related to the emergence of the

nascent field digital health in Montreal.

3.4.1 Case Study

We chose to study the emerging field of digital health for three reasons. First, this
emerging field is at the convergence of digital technologies with health and healthcare
delivery. Therefore, there was a need to bridge actors from distinct organizations and

fields that did not traditionally intersect to produce digital health innovation. Second, the
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level of complexity of healthcare innovation is unequaled by most industries, as it builds
on multiple practices (Ali and Gittelman, 2016), making it an interesting extreme case to
explore the challenges of bridging different existing fields. This complexity explains
why most attempts in opening health to entrepreneurship and digital innovation have
failed (Miller and French, 2016). Third, the field of digital health qualifies as a nascent
industry (Davis and Marquis, 2005; Chiles et al., 2004) since it did not have clear
financial results nor impacted healthcare when we started our study in 2013. For
example, Rock Health, which was the first venture fund in the US purely focusing on
digital health, only started tracking initial investments in 2011, and stated in a 2017
report: “It's clear that the early game has concluded and digital health is entering the
“middle innings” as an investment sector.” (Rock Health, 2017). Digital health in
Montreal, where this research was conducted, is considered to be a few years behind the

United States in its development so its nascent status is without question.

3.4.2 Hacking Health in Montreal

The research focuses on the context of HH, a non-profit organization in Montreal,
Canada, with embedded case studies (Yin, 2017) of events they organized to “Foster
innovative digital health ecosystems. Engage and inspire its stakeholders.™ We
investigated the work of the first HH chapter that was founded in Montreal, in the
province of Quebec. Quebec’s healthcare system is mainly under provincial jurisdiction,
which means that Quebec determines its own healthcare policies. Quebec’s healthcare
system is essentially a single public-payer system with the majority of investments being
made from the provincial budget. Our investigation started in 2013. To tackle its
mission of fostering a digital health ecosystem, HH organizes series of events, which is

the core of its activities:

So what we need is to find the people who have ideas and to integrate them into the
community so that they can speak to the people who have the capacity to develop

these ideas into innovations. For me this is what HH is all about. And it's

3 Citation from www.hackinghealth.ca/aboutus
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something that is tremendously apparent during the events” (Adele, HH Director of

Development).

As we discussed in the literature review, most FCEs research was focused on
conferences, or other already institutionalized events. By contrast, HH initial hackathon
events were free, with no specific affiliation (organizations or disciplines) needed. Over
the course of nearly four years HH developed other events to increase its capacity to
reach across different disciplines and sector to address the lack of progress of the digital
health innovations they were observing. The four categories of events are described in

the following paragraph.

Cafés were first organized in 2014. They are two-hour events built on specific topics
related to digital health during which keynote speakers are selected to present their
projects and perspectives of the future of healthcare. Workshops were also first
organized in 2014. They are aiming at developing and enhancing different process
methods related to creative and collaborative capabilities — for eﬁample related to
developer skills, design skills, pitching skills or funding skills. They are 1 to 3 hours
events in which participants are supported by different specialists and mentors.
Hackathons were the first events organized by HH in 2013. These events are
competition-based events where, over one weekend. groups are developed to create a
prototype of a digital solution. Hackathons supported the creation of 10 to 40 prototypes
depending on the number of participants in each event. Boofcamps. developed in 2016,
are post-hackathon programs that take place over a one to two-month period during
which project groups participate in weekly or bi-weekly meetings to develop their
prototypes into valorizable projects. These bootcamps mostly tackle issues related to
developing a business model to inform the progression of groups’ prototypes into

implementable products.

3.4.3 Data Sources About Hacking Health Events

The main source of our data comes from observing different types of HH events, in
different years of the evolution of HH in Montreal between 2014 and 2018. We used

participant observation techniques - observations and interviews - in a longitudinal
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manner across a variety of events during a 42 months process. To understand the impact
of hackathons and bootcamps, one of the co-authors joined one project group per event
(2014-2015-2016) to fully appreciate challenges related to bringing together actors
coming from different fields, what was resolved by these events’ structures, what was
still challenging and what were the accumulated outcomes from one event to the other.
We selected the project groups to be observed based on a few criteria. First, they were
led by a healthcare clinician. Second. solutions were not designed prior to the event.
Projects, in a methodological sense, were used as artifacts representing what actors and
resources are needed to produce an innovation in the field of digital health. Third,
groups were built on at least healthcare clinicians. developers and designers. Fourth,
groups had to involve members of different organizations. These criteria helped focus
on the relational dynamics occurring in these groups since the emergent field structure
was not mature enough to provide clear practices to rely on for actors coming from

existing fields and different organizations to collaborate.

During these events, we observed the selected groups for the whole duration of
hackathons (30 to 35 hours of observation per event) and bootcamps (10 to 20 two to
four hours meetings per event). We engaged in short real time informal interviews
(Patton, 2005; Langley and Abdallah, 2011) during the observation phase to understand
how actors were interpreting situations as they occurred. These ethnographic interviews
(Patton, 2005) were particularly important in our setting since some events — for
example hackathons - involved a whole lot of computer programming and on-screen
interactions while being the site of important yet quick negotiations in regard to
projects’ directionality. We also conducted observation during cafés and workshops as
well as ethnographic interviews to better understand the role of these events in dealing

with the three Ds.

The notes taken during our observations were the starting points of the follow-up
interviews that took place after the observation periods. After HH events (hackathons,
workshops, bootcamps), we conducted open-ended interviews with participants who
shared the challenges they faced during these events and how they resolved them. This

approach suited the practice-based perspective since these actors — who came from
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different knowledge domains - were representatives of their own fields of practice

(Nicolini. 2011; Bourdieu. 1993). Adding interviews to our observations has allowed to

account for actors’ motivations, intentions and understandings of events (Zilber, 2011;

David et al., 2013) and to reach areas of their social reality that we could not approach

directly through observation (Zilber, 2014). We also interviewed HH’s main

representatives to understand retrospectively what happened in HH’s first year when

organizing the first hackathon in 2013 and why they decided to add to this type of event

by developing cafés and workshops in 2014.

Table A: Data Sources

Data collection Source of data Collected
levels data
Hacking Health _ Participant Observation 22 months
Meeting Observations 24
Interviews with chapter leaders, Hacking Health Global 30
representatives  (director, global coordinator, partnership
coordinator) and Hacking Health partner organizations (Hospitals,
financial institutions, investors)
Virtual communications (emails, team chatroom, etc.) Yes
o Material data (contracts, business models, grant applications, etc.) Yes
Hacking Health Cafés = 10
events Workshops 7
Hackathons 4
Bootcamp 2
Follow-up interviews (after events) 32
3.4.4 Data Analysis

We built on an abductive research design that was first informed by an interest in the

role that HH events played in developing the field of digital health by involving actors

coming from various existing fields and organizations. We first analyzed each type of

event on their own in a chronological order of their appearance in HH activities to see

what were the challenges related to each of the events, their different outcomes, and who

was participating. This first stage of the analysis led to the development of the

conceptual apparatus of the three Ds, which was complemented by building on Bourdieu

(1987; 1993) and Carlile (2002)’s language. The three Ds became the conceptual lens to

specifically target episodes to be analyzed in more detail to better explore the role of

FCEs in dealing with the development of an emerging field. This then helped us go back
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to our data and to the field to sharpen our understanding of the relational dynamics
occurring during field emergence. We iteratively moved back and forth (Klag and
Langley, 2013) between surprising episodes (Teddlie and Tashakkori, 2009) from the
fieldwork and the theoretical matching (Dubois and Gadde. 2002) of our evolving
conceptualization. We then put in relation the outcomes of these episodes to analyze the
way the sequencing of events that had become a stable practice for HH’s activities
progressively accumulated resources. However, this paper does not emphasize the
learning process of HH that progressively developed this sequence of events but rather

focuses on the resulting sequence of events as a driver for field emergence.

Figure H presents the chronological development, from 2013 to 2017, of this one-year
sequence of events HH that is central to the way the findings are presented in the
following section to highlight the way this sequence deals with the relational dimensions
of actors’ trajectories (3 Ds). From its first hackathon in 2013, Hacking Health
developed additional events to complement its goal of intersecting different fields for
the emergence of the field of digital health. In their first appearance in HH’s series of
events, these events were experiments that were not fully integrated that therefore did
not clearly interface to accumulate each event’s outcomes into a full sequence.
Interferacing these events helped understand the role of each event as well as the way
they complemented each other into a full sequence that collectively help to accumulate
more resources for the field of digital health to emerge. For instance, cafés helped
identify and gather the required resources, workshops supported the development of
shared methods and language for actors to collaborate. hackathons provided the means
for small groups to experiment new combinations of resources coming from different
fields into creating a collective outcome (shared prototype), and bootcamps helped
sustain the created prototypes by focusing on developing a collective orientation for

actors’ resources to be committed to the new field of digital health.
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Figure H: The chronological development of HH's sequence of events
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We built the analysis of the emergence of the field of digital health on case vignettes
(Carlile, 2002) focusing on episodes that kept occurring during HH’s sequence of
events. Vignette analysis has allowed to pinpoint specific details of our fieldwork to
provide a vivid portrayal of the relational dynamics occurring during FCEs and how HH
events helped address them (Jarzabkowski, 2014). This approach suits our research
purpose by rethinking the distinctions between micro and macro phenomena to focus on
how global and “objective structures™ of existing fields are manifested in actors’ daily
activities, and how they are changed through actors’ negotiations during the construction
of the emerging field of digital health. Our participant observation data has then allowed
us to capture the relational dynamics occurring in practice to explain processes of field

emergence (Jarzabkowski, 2014).
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3.5 Findings: Vignettes on Managing the Three “D” for The
Construction of the Emerging Field of Digital Health in Montreal
In this section we present vignettes that represent each of the HH sequence’s four types
of events. The vignettes of these events are not presented in the chronological order
they were developed by HH. but in the sequence that HH eventually learned to use them
in to most effectively identify. gather, bridge and then collectively organize the variety
of actors and resources necessary in the development of the emerging field of digital
health in Montreal (see Figure H). The order of these events also shows how they
sequentially addressed the three relational dimensions associated with individual actors’
trajectories in order to organize new collective trajectories. These vignettes do not
represent specific actors’ stories but rather focuses on the variety of actors™ practices
helping generate, transform and sustain the new practices and resources that are

foundational for the emergence of a new field.

3.5.1 Cafés: Going Where Actors and Resources Are to Identify and Gather Variety

This vignette shows how cafés help gather an increasing variety of actors engaged in
distributed trajectories to create better opportunities for productive intersections in the
hackathon. Because of actors’ distributed. distanced and dedicated trajectories. HH had
to develop and organize series of cafés in different venues to reach actors who would
not otherwise go “off-track™ of their respective trajectories. Each café targeted a specific
set of actors from different localized practices and specializations to gradually gather an
adequate variety of actors and resources. In this vignette, we present a café that was
organized in collaboration with two technology driven organizations and that took place
in an institute specialized in neurological research. The organization BCIM (Brain-
Computer Interfaces Montreal) along with HH, hosted a café on Brain-Computer
Interfaces (BCI) featuring experts from university, clinic and startup contexts who

presented their research, mobile applications and visions of the future.

This café attracted 49 participants with 29 technologists and coders, 10
entrepreneurs and 10 clinicians. Afier the break where attendees had a chance to try

out some technological tools, demos and other devices from BCIM and other
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collaborators, the presentations resumed. The director of a research lab, which
aimed at bridging the gap between digital technologies and biomedical engineering,
presented the state of the art of BCL He suggests that “cognitive biometrics,
context-sensitive software that can deduce mood and mental states and intervene
accordingly, and interactions between EEGs and virtual reality” are still
unexplored domains with high potential in BCI. He also stated in his concluding
remarks that “many of the consumer wearable products need refinement to improve
their accuracy in measurement.” The last participant presented his startup that
creates APIs (Application programming interface) that translate data from
supported wearable health tech devices that report on users’ emotions. Following
these presentations, one of the organizers from BCI asks the audience “Who would
implant a BCI chip in their head if it could improve their quality of life? " The first
answer from the crowd is “it depends on who owns the data...” while the second

answer is “how easily could I could get it out?”

This café was attended by a majority of coders and technologists who were looking to
assess the potential of BCI to develop products. During the caf¢, they were even allowed
to test some of the most up-to-date products, which gave them a feel of what was to
come in this field. The presentations were also aligned with coders and technologists’
trajectories since it focused on the technology improvements that could be addressed
next. In addition, the closing remark of one of the café’s organizer was answered by
technologists who clearly provided answers informed by their engineering perspective
rather than actually focusing on the potential health benefits of these technologies.
Therefore, this café was able to gather another type of actors, the technologists, and

dealing with the distributed nature of trajectories.

However, cafés dealt with more than identifying and gathering different actors’
distributed trajectories. Since there is a lot of distance between digital health’s potential
contributors’ trajectories and because they are dedicated to these trajectories, HH had to
engage these contributors on their respective turf to lure them in. For example,
researchers in geriatric health were so dedicated to their trajectories that they would not

even participate to a HH café taking place in another hospital about a topic focused on
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child care. Furthermore, the dedicated nature of their trajectories 1s even more
consequential as the relative distance increases between actors’ disciplines. HH
therefore organizes monthly cafés in different environments — for instance different
organizations and communities — to identify actors’ different trajectories to gather the
requisite variety of resources to feed in the following hackathon for the field to emerge.
Therefore, from these cafés, HH was able to identify and gather clinical, entrepreneurial
and technological trajectories to lure them into the space of digital health. However,
even if these actors learned about other fields working on related topics of inquiries, no
participants actually formed lasting relations with actors from different trajectories nor
began working on shared projects to reorient their trajectories. This was caused by the
lack of common language and understanding between these relatively distanced
trajectories, which makes it hard for actors to actually see why they need to deal with
these differences. This explains the need to organize workshops to help actors develop
shared language and methods to further collaborate and experiment new combination of

resources.

3.5.2 Workshop: Developing Commonalities to Reduce the Distance between
Trajectories

With the increasing variety of actors cafés identified and gathered from different
organizations and disciplines, HH created workshops to deal with actors’ different
methods to facilitate collaboration. HH organized different formats of workshops for
actors to learn process methods such as design thinking, rapid prototyping and pitching
in front of a crowd before entering the vearly hackathon. Some of these workshops (for
instance, design thinking) were held a couple of weeks prior to a hackathon and others
(such as the pitch clinic) only took place a few hours before it began. In either case, the
goal was to propose shared methods so that participants could more easily develop
common language that could be used during hackathons to reduce the distance between
other trajectories to produce better outcomes given their newly formed interdisciplinary
group. This vignette presents one specific HH workshop. the pitch clinic, which
prepares actors (mostly clinicians and health researchers) to present the value of their

ideas in the hackathon to actors outside their discipline. In this workshop, actors can
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develop and test their pitches before presenting it in front of the whole crowd that would

take place during a hackathon.

Dinah, a speech therapist, is preparing to present her pitch at the hackathon that
begins in two hours. During the one-hour “pitch clinic” Dinah interacts with other
clinicians and health researchers, but also with mentors specialized in evaluating
pitches. These mentors are physician-entrepreneur, venture capitalists, and
experienced programmers who are used to valuing ideas from a variety of positions.
After a brief presentation given by these mentors to expose the pitch structure,
Dinah and other participants are paired in groups of three including a mentor to try

their pitches.

“[...] research in speech therapy has shown that 80% of children’s language
difficulties related to speech pathologies can be resolved when children are

diagnosed before they are ..." (Dinah)
“And time!” (Mentor)
“Already! I didn't have time to say half of'it. " (Dinah)

Dinah can’t make it fit in the one-minute pitch length. She asks the mentor “how can
I explain thoroughly how research supports my argument?” He answers, “well you
don’t! It’s not what coders and designers look for in a project.” The mentor
continues and tells her that she should focus less on the specialized terms such as
“data bank” that could scare programmers who understand the complexity of such
word. It would be better to present the challenges she faces in her clinical
responsibilities and how it limits her ability to treat the children in her clinical
activities. Framing the problem more broadly would help her attract other people
than clinicians that would be needed to develop a potential digital solution. Before
leaving the room, a clinician-researcher tells me: “we are not used to presenting

our projects so briefly. We usually have thirty minutes or even more to do so!”

This vignette shows that clinicians’ presentation methods had to be changed to attract

and engage actors from different disciplines to contribute to their project. Clinicians,
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like Dinah, had difficulties to pitch their idea in one minute because of their disciplinary
approach that involved building on thorough scientific analysis to present their ideas in
much longer time frames. The mentor was asking for Dinah to detail how she usually
provided her services and the specific breakdowns that should be tackled to improve her
daily work with her patients. This changed the type of elements she focused on in her
pitch. By adapting to the one-minute pitch structure and focusing on more concrete
language through presenting problems they and their patients faced in their clinical
activities, clinicians bridged the relative distance with actors from other trajectories who
have different disciplinary language (such as designers and coders) who could either
relate to clinicians’ stories or understand how their resources could be useful to the
project. Therefore, after cafés gathering different trajectories and increasing the distance
across actors’ trajectories, workshops helped develop shared language and methods for
actors to start bending their perspective to better connect with actors outside their
respective trajectories. For instance, this pitch workshop became a cornerstone event
prior to hackathons because of their cumulative effect for introducing clinicians to the
hackathon and to new methods. increasing their potential to attract and work with

contributors coming from different trajectories.

3.5.3 Hackathon: Creating a Collective Qutcome to Bridge Different Trajectories

Hackathons follow the groundwork laid in the cafes and workshops. This vignette shows
how the weekend-long hackathons allowed to represent actors’ different approaches.
pushing teams to rely on new developmental processes to produce shared outcomes such
as prototypes of a new digital health device. To do so. this vignette presents different
moments in a hackathon, following the group MHspeech in its effort to develop a
prototype of a digital solution to record children in their natural environment to improve
the patient-clinician interactions and the clinicians’ capacity to evaluate their speech
conditions. In this story, an interdisciplinary group was formed around Dinah’s (speech
therapist from the previous pitch workshop) project - with two developers (Thomas and
Robert) and three designers (Chris, Stephany and Robin) - at the beginning of the 2014
hackathon to tackle such challenge. The first part of this hackathon vignette is about the

group’s misalignment caused by their different languages., methods and visions that
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drove them toward different preferences and approaches to developing the solution. In
that sense, their respective resources were consequential in limiting their ability to move

in a shared orientation.

Dinah had already answered several questions in the first two hours of hackathon's
day one of development to clarify her problem and ideas for the solution with her
newly created hackathon group. It was important to her to create a solution
allowing to record children speaking in their natural environment at home to
receive reliable language samples in order to increase her efficiency in evaluating
children’s speech capacity. After six hours of development in the hackathon,
MHspeech's group members are undergoing their separate tasks. Thomas and
Robert are working on their assignments (backend and frontend coding) at their
respective corner of the table. Dinah, sitting in the middle of the table, is waiting to
answer questions when and if necessary, and the three designers at the other end of
the table are still trying to make sense of the challenges Dinah is facing in her

clinical practices.

Stephany and Robin — two young industrial designers with a training focusing on
understanding user-centered design — think that it is fundamental to design a fun
experience for the patients. Robin (designer) says she “wants to humanize the
application so that kids would enjoy talking to the app by playing with it." Dinah,
who did not understand why the humanization of the application would be relevant,
says “well I am not sure we need to do this now, it’s already an innovation to be
able to record kids at home. But let’s keep an open mind about it.” Thomas, seeing
that the team is discussing, frees one of his earbuds to listen. Overhearing that
Dinah and Robin are discussing a gamification idea, he starts back his music and
continues working on his code. At the other end of the table, Robin, afier defending
a little more her ideas with Dinah, leaves the group to go on her own to another
more quiel room fo focus on drawing persona designs for the game. Thomas
confesses to me later: "I voluntarily somewhat excluded myself from the group to
work on a deliverable product that could be functional at the end [of the

hackathon].” He insisted that he did not want to build a proof of concept or a
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prototype simulating potential gaming features, but a functional and working tool so

that Dinah could use it in her practice the following week.

This first part of the vignette shows that the relative distance standing between
trajectories do not only come from their distribution in different events, but also from
their differences in terms of accumulated resources, and the specialized methods on
which their respective orientations are built. Dinah didn’t know what to do with Robin’s
ideas of gamifying the mobile application since she was focused on her idea of
collecting patient data, which was supported by research in her field and her clinician-
user perspective. And while Robin and Stephany never stood up to see the work done by
Thomas, he did not even listen to their gamification ideas. Robin and Stephany’s
trajectories - built on their human design training - oriented their practices towards
focusing on user experience and engagement. Likewise, Thomas’s coding experience
oriented his focus during the hackathon on producing a working prototype by the end of
the 48-hour event instead than generating more abstract ideas such as Robin’s
gamification features that would require additional resources to develop after the
hackathon. Dinah, Thomas, and Stephany and Robin each focused on different
orientations that were fueled by their respective resources and built on specific methods
and approaches to interacting and producing a prototype. Therefore, they were not able

to value others’ ideas, and hence their suggestions in orienting the project.

However, a valuable prototype in a HH hackathon involves a variety of orientations that
are representative of the complexity of digital health products rather than focusing solely
on pure coding. This was reinforced by the jury’s composition that was representative of
the different perspectives to be considered for a digital health project to be successful.
Hence, hackathon groups needed to learn from each orientation without profoundly
engaging in one or the other to develop a worthy prototype. The next part of the
vignette, which presents a story that occurred in the same day as the previous story, is
about how the relative distance created between different disciplinary language created
one specific breakdown that propelled group members to change their shared
approaches to developing their prototype. They then recognized that the siloed approach

they relied on, with each member working on their respective features, to accelerate the
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production of different features was in fact counterproductive because it generated

misunderstandings that could end up being difficult to resolve post-hoc.

A few hours later, Chris (designer), after having listened to Dinah’s problem and
goals, and discussed with Robert and Thomas's (programmers) development needs,
draws a wire frame (Figure 1) of the project and presents it to the team. Thomas
raises his eyes above his laptop s screen and seems surprised: “Why is API standing
there in the middle?” Dinah is alarmed: “We have been talking about API for the
whole day!” She had asked several times to the coders if it would be possible to
build a feature allowing her to read the API transcript of the recorded samples of
children with none of them giving clear answers. Dinah then clarifies that “API
means ‘Alphabet Phonétique International’ (a French technical term meaning

International Phonetic Alphabet).”

Figure I: Wire frame From MHspeech Hackathon Experience

Thomas strongly reacts: “that’s what you meant when you talked about API! When
you told me about API, I did not see symbols, I imagined other things." He later told
me that it “pushed him towards an understanding of what she was saying that was
not making any sense." API in the coding field, means Application Programming

Interface, which is a set of routine definitions, protocols, and tools for building
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software and applications. According to Thomas, “from there, 1 think everyone
realized that we had to pay more attention to how we share information if we did not
want to head straight into the wall.” Chris — who is an experienced designer from
the cinema industry — suggests, to prevent this from happening: “we should increase
the number of sprints by shortening their duration before every iteration.” The
group then changed its development process by doing iteration meetings every 1 or

2 hours to make sure everyone had a shared understanding.

The second part of the vignette shows how the HH hackathon allowed to change actors’
usual approaches to intersect their respective practices. By working on a shared
prototype, project groups had to figure out ways of collaborating and therefore of
intersecting their perspectives. The moment of breakdown surrounding the term “API”
emphasized how the siloed processes of development was detrimental to dealing with
actors’ relative distance. It showed that the difference in languages and interpretations
could create misconceptions of each member’s role and of their dependencies in the
process. Based on the story of the first part of the vignette, we see that this difference

generates more than a language issue, but rather is related to actors” deeper orientations.

Indeed, the group also saw that not only their differences in language were
consequential but also that the different approaches of prototyping on which they were
each relying were actually greater than they had thought of. For example. they
understood that the hackathon was not so much a matter of dividing tasks to execute
more features faster. It was a matter of understanding each actor’s perspective to
generate a shared orientation building on their different resources. Chris’s (designer)
role was consequential in changing the development process since he translated the
design of the solution in a simple drawing (see Figure I) so that group members could
picture their role in the overall project and the project’s features. This mockup clarified
a misunderstanding between the clinician and one coder that was central to creating a
prototype in line with the clinicians’ vision. It helped specify dependencies at the
interfaces of actors’ resources to better understand the way they needed to interact to
better include the technological, user-oriented and clinical perspectives. The group then

changed its collective approach to include more frequent iterations increasing the
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opportunities of negotiations and discussions to better orient and reorient actors and deal

with their relative distance during the hackathon.

In addition, the short duration of the hackathon forced project groups to deal with these
differences as fast as possible to create a winning prototype. If group members would
have stayed in their silos, like in the first part of the vignette, they may not have created
an outcome at the intersection of their respective orientations. However, the hackathon
duration is a double-edged sword. Participants did start to see the value in collaborating
with other trajectories and to do so, in adapting their own. For instance, coders saw the
limitations their approach to developing functional software brought for constructing
shared understanding between different members of the group. Clinicians also learned
the value of collaborating with designers to better share their ideas by using drawings to
create shared language across different trajectories. This led to the development of a
more iterative development process where actors would focus on creating a shared
understanding to deal with the distance between actors’ trajectories towards building on
their respective orientations for the production of a shared prototype. Changing this
development process was essential since the different trajectories within the group
(clinical, design and technological) oriented the prototype towards different directions
that were not coherent. Yet, some members minimally adapted their approaches to work
out an outcome for the hackathon and then, when going back to their respective field,
felt back into the directionality of their respective trajectories. This resulted in some
group members leaving projects after the hackathon if the solution was evolving in a
direction that was not relevant to their interests since these prototypes alone did not
generate a shared orientation for actors from different trajectories to sustain their
commitment and reorient their trajectories despite their differences. This is why HH
organized Bootcamps to create opportunities and pathways for groups to create new

collective orientations for different trajectories to sustain the changes to their practices.

3.5.4 Mission Model Camp: Sustaining the Collective Qutcome

This vignette presents the Mission Model bootcamp (MM bootcamp) that was held in
2017 through the lens of the project MHcardio. The MM bootcamp is an 8-week
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program of bi-weekly three-hour evening meetings with homework to do in-between.
The program was created to build on the collective outcomes produced in the
hackathons after HH had observed the difficulties groups faced in sustaining their
projects in the long run. MHcardio was created in the 2016 HH hackathon that was held
5 months earlier. The differences in terms of specialized methods and practices that
surfaced during the hackathon became more consequential after the hackathon because
group members had to deal with the difficult question of defining how to turn their

prototypes into sustainable projects.

These conflicts were related to selecting and aligning three different approaches to
sustaining projects: (1) maintaining a localized orientation of helping clinicians with
their patients within a specific clinic, (2) creating a startup or any entity supporting the
diffusion to more users in multiple clinics and hospitals (yet mostly in Quebec), and (3)
developing a scalable model to commercialize across a more global Canadian and US
market. In either orientation. groups had to figure out issues of sustainability that
presented themselves as an either or conflict, making it difficult to bridge different
development approaches. Furthermore, in the case of HH supported projects, deciding
on an approach was even more consequential because group members generally had
full-time occupations in their respective fields. Creating a sustainable project was not
just about generating financial resources but also meant for group members to have an

interest in committing temporal resources to work on it despite their full-time job.

These tensions are representatives of the challenges MHcardio faced in developing
further its prototype to sustain it. MHcardio is composed of Jessica and Francine (nurse-
clinicians specialized in heart failure), Pierre, their physician-researcher colleague.
Antoine (coder), Phil (senior architect and entrepreneur) and Fred (UX designer). They
created a heart failure patient follow-up platform prototype that would allow clinicians
to collect regular data on the evolution of their patients’ health condition to better adapt
their services and react to critical situations in timely manner to avoid rehospitalizations.
Some of actors’ orientations were less problematic than others. For example Fred (UX
designer) was focused on developing a product to answer the needs of patient and

clinician users and Antoine (coder) focused on creating a testable software. However,
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other perspectives were more difficult to reconcile. For clinicians, this tool would be a
better way to collect data from their patients than the existing pink form patients gave
them in person at their weekly appointment. For Phil, the project could expand outside
Quebec to reap financial benefits. After the hackathon, the group agreed upon building a
commercial entity to support their development, but they did not agree on the scaling
orientation it would take. The vignette will point to the nature of the struggle in terms of

creating a sustainable entity.

The MM bootcamp was tailored to provide the resources to question these specific
sustainability issues. It was structured around the Mission Model Canvas and a variety
of additional tools complementing it, and assigned mentors specialized is business
development. Its purpose was to create a sustainable model for groups, like MHcardio.
to develop their project. This vignette is divided into three key moments that occurred
throughout the MM bootcamp to show the evolution of the reconstruction of the
different individual orientations of MHcardio into a sustainable collective trajectory.
The first part of the vignette takes place in a virtual meeting with MHcardio group and
their assigned mentor who was asked by HH to help the group think of its next steps of

development.

After their first meeting with Patrick, MHcardio reconvenes in a virtual meeting to
riddle Patrick with questions about his experience and perspective of their project.
Patrick is a director in a major firm specialized in conducting clinical research,
managing data and selling such data. He thinks that the MHcardio platform is very
compelling, saying “We have many similar applications that help with
communication between patients and their medical teams to really help them better
manage their life and their treatment outside of the hospital and the clinic. (...) But
all these applications collect a lot of data, (...) and all of this data has a lot of value
Jor pharma.” Jessica, who seems pessimistic on the potential of developing such
mobile apps in Quebec, asks: When you say that you have already created several
similar applications, (..) do you have any examples, do you have a particular

market, is it more in the United States than in Quebec? Because in my everyday
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activities with my patients, I don't really see any mobile application being used in

the health system.”

Patrick presents an example of an application that was developed in Quebec to
provide better services in a specific clinic, but says that most of his company’s
market is in the USA. Francine, for whom clinical validation is essential to
implementing new services is wondering where research lies in all of these
examples. Patrick explains that research is a very important aspect of their projects
to “prove their selling points.” Here, research is seen in two different perspectives,
with Patrick considering it for its potential to create business value while Francine
see it for its capacity to validate clinical hypothesis. Pierre sees the importance of
relying on the business perspective, but as a means to expanding their services to
more patients: " We are wondering how to value our tool so that we can develop it to
expand to more patients. So we understand that this needs to go through a certain
financial viability. (...) Can reselling this data really be a viable model in the long

run?”

Answering Pierre, Patrick says “lt's a very good question, it's not quite easy. (...)
But what's the size of your [target] market? " Pierre has been thinking about this
since the creation of the prototype and thinks that the group should target the
Quebec market by building on the existing network of heart failure patients that he
and the two other clinicians in the group are already involved with. But Phil does
not share this perspective and asks Patrick: “What do you think of the American
market?” For Patrick, there are more important monetization opportunities in the
US, but he clarifies that there are two orientations to developing a startup: “you can
[either] create a job for yourselves [referring to approach 2 of diffusing across
Quebec] or develop something [referring to approach 3, which is a scalable data-
oriented startup] that focuses on an exit strategy to become millionaires (...). The
idea is to align with the problem to be solved and who will pay [the commercial

approach] (Patrick).”
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This meeting highlights differences within the group in regard to the development
approach to rely on, whether to build on data collection for pharmaceutical companies to
create a platform for Quebec’s patients or to drive an expansion towards the US market.
This conflict in regard to the path of development kept recurring, especially between
Phil, Jessica and Francine. The next part of the vignette takes place in the fourth MM
bootcamp meeting and shows that the group members’ different trajectories direct them

towards different orientations for the project.

Standing in the lobby of the hospital hosting the MM bootcamp to continue the
conversation after the bi-weekly meeting is over, Phil says to Jessica, Francine and
Fred “today, we still do not have a business model even though we have moved a
little further on the initial goal. The idea, we have it." Jessica adds “but what we
don’t have is how to sustain the project.” For Phil, it's unthinkable to break through
in health if you don’t go on the US market. He says that any investor would ask if
they evaluated the US market as a target and that none of them would fund their
development without such exploration. Jessica asks a question that dropped a cold
shower on the group: “Can we be satisfied with the project staying in Quebec, or we
absolutely need investors to get bigger?” No one responds for a few awkward
seconds. “This is an excellent question,” says Phil before nervously laughing.

Everyone else stays still and silent for a while longer.

Phil finally breaks the silence again: “that's a personal choice for each of us.
(Pause). And yet I think the challenge is related to the amount or the effort in terms
of money and time. If we are all full-time working [on the project], it’s different than
if we are at one hour per week. " Cutting Phil, Francine says “and now we have zero

money in the bank.” “And no time [to work on the project] (Phil).”

This second part of the vignette represents a vivid negotiation between different scaling
orientations within the group. This conversation shows that group members recognize
the necessity of a sustainable approach to dedicate adequate resources (in time and
money) to developing the project. Yet, while the business orientation of Phil is focused

on creating a pathway tailored for exponential expansion in the US market, the clinical

112



group members (Jessica, Pierre and Francine) would rather focus on a local expansion.
The next part of the vignette represents a meeting that occurred two weeks later, at the
fifth and last MM bootcamp meeting. This meeting presents a conversation where the
group began thinking the different scaling approaches as a sequence rather than an either

or situation.

During their virtual weekly meeting, Phil questions the group’s business model,
which is now tailored for selling data to pharmaceutical companies. “Maybe
pharmas' revenue would be a medium-term plan to fund the platform, but we should
think of another way for the longer term (Phil).” He argues that investing in a model
of saving hospitalization costs appears to be less interesting for a public setting than
the US private hospital system. For him, proving the benefits of their services with a
research “will interest hospital suppliers in a private context. This explains [my take
on| the American market. It looks like it eventually is going to be towards this
direction that we will have to go if we want to be profitable. What do you think? "
Pierre, who thinks that the group should first create, develop and evaluate their
platform through monetizing with pharmaceutical companies in Quebec, answers
“Honestly, 1 got to admit that I do not have much to say about it because I have no
idea how it works in other Canadian provinces and in the US. That's something that
I don't really know about.” He then acknowledges that monetizing within the
Quebec healthcare system is no easy task, but that it still should be the first step
before leaning towards the US market. "1 would not do the business plan from the
angle of the US market because it would be too abstract for now. It would be for a
second step, for another round of investment (Pierre).” Phil ends up agreeing that
Quebec could be seen as an experimentation opportunity before reaching for the

American market.

MHcardio’s MM bootcamp experience finishes two weeks after the fifth MM
bootcamp. The group presents for two high-level -executives of a large
pharmaceutical company to receive a sponsorship for developing the first version of
the platform to test it on patients within the province of Quebec. Although Phil

wanted to expand to the US market and reach out for some venture capitalist funding
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to do so, he eventually agreed that getting funded by pharmaceutical companies to
develop a first version and testing in a more reachable and controlled setting would
provide a stronger footing before entering a larger market. In that sense, the stage
approach MHcardio created aligned clinicians (Jessica and Francine). researcher
(Pierre) and Phil’s trajectories. What was framed as an either or problem shifted to
thinking of the clinical research as an experiment for the more global market
expansion approach. But creating this alignment was challenging since some
clinicians” trajectories were more distanced with business orientations than others
among clinicians, technologists and business. For example, Jessica said during the
fifth MM bootcamp meeting “my plan has never been to create a startup when |
embarked in this adventure. Clearly between Phil and I there is a clash. In the sense
that you (speaking of Phil) can relate when you see these [startup ideas], and you
can even go back to your experiences to say ‘yes, it makes sense’. But I didn't even
know it existed!” This is an example of the differences in terms of group members’
trajectories in relation to their ability to see the potential coherence with the business-
oriented trajectory being developed. The vignette shows that the MM bootcamp
helped bridge different orientations and collectively see the value of a two-stage
approach. Patrick’s mentoring role, his trajectory, his business knowledge and
personal contacts also helped the distanced and dedicated trajectories of MHcardio
members to reorient themselves in developing a collective trajectory that was
essential to spur a two-stage growth approach. So, building on the collective
outcomes they generated during the hackathon, groups could develop a sustainable
collective trajectory that reoriented actors’ trajectories towards a shared orientation
for their different resources to be further committed to developing digital health

innovations.

3.6 Discussion: Field-Configuring Events for Field Emergence

The purpose of this paper has been to understand the role different types of field-
configuring events and their sequencing play in the emergence of a field from existing
fields. To address the pragmatic challenges of accumulating sufficient resources for the

new field of digital health to emerge, we have moved from a focus on existing well-
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formed fields to tracking the development of resource trajectories through different
field-configuring events. This has allowed a better understanding of the challenges of
fueling field emergence from the previous literature. We then developed a framework
that dimensionalized these trajectories as distributed, distanced and dedicated to better
understand the effort required to identify and intersect different actor’s trajectories from
multiple fields. We have shown that the sequencing of different types of events is
essential in connecting and reorienting these trajectories into new collective trajectories
that became the seeds of the new field of digital health. This also contributes to the open

innovation literature by focusing on these events’ capacity to drive field emergence.

3.6.1 Field-Configuring Events: From Within Single Existing Fields to Across
trajectories to understand emergence

Current literature on FCEs and on field emergence mainly conceptualizes fields
according to institutional theory, which defines it as a stable set of organizations (Scott,
1994; Hardy and Maguire, 2010). Although useful in understanding sources of stability,
this has generated struggles in this literature to account for field emergence at its earliest
stages (Garud, 2008; Zilber, 2014). This is why we used Bourdieu's conceptualization of
field since it emphasizes the dynamics of positioning and repositioning that are an active
part of efforts to both stable and also transformation existing fields. Building on
Bourdieu helps in seeing fields as dynamic social spaces where actors continuously
maneuver to access and accumulate resources through both existing practices and
modifying other practices. This more dynamic understanding of fields helps see how
FCEs support the accumulation of resources in the development of the new field of
digital health, as actors tried to create innovative projects that took them outside of their

existing organizational context and fields.

Furthermore, most research on FCEs uses retrospective reports or qualitative in-vivo at a
specific point in time, within single events, which only allows to observe snapshots of
field emergence during these specific events (e.g. Zilber, 2011). So, in addition to the
use mainstream definitions of fields (Garud, 2008), these empirical considerations
explain why these studies can only account for field structures after they are formed,

such as shared meaning (Hardy and Maguire, 2010), but can’t see the more detailed
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dynamics related to field emergence that only a longitudinal and observational research
design can afford (Chiles et al.. 2004; Zilber, 2011: David et al., 2013). Framing actors’
positions and repositioning as central to the construction of a new field by using the
concept of trajectories helps us better define the process of how actors accumulate
resources across different existing fields and the overall process of how a number of
actors collectively accumulate an adequate variety of resources to sustain the

development of a new field.

It helps expand Bourdieu's conceptualization of field that, just like institutional theories,
emphasizes a within field analysis, which can’t focus on the intersection of different
fields for the production of a new one. His perspective could not explain our
observations that showed that digital health innovation required actors to change the
way they usually worked and innovated in their respective fields to develop new ways of
accumulating the necessary resources at the intersection of different fields. In that sense,
FCEs provided opportunities for actors to develop new relations and knowledge outside
their fields to improve their positions and change existing fields. FCEs also promoted
the elaboration of new rules that reoriented actors’ practices towards new means of
accumulating resources. This explains why we use the concept of trajectory to track how
actors move from one field to the other to accumulate resources and improve upon their
social positions, and by the same token, change existing rules and create the foundations

of a new field.

Our longitudinal research shows the value in observing the unfolding role of FCEs on
field emergence from a trajectory point of view. Seeing resources as trajectories,
dimensionalized with their distributed, distanced and dedicated nature, we acknowledge
the orientation that past accumulation of resources give to individual actors that explain
more deeply the pragmatic challenges of reorienting their resources trajectories as they
move across disciplines, organizations and fields for the development of a new field. As
we analytically add each dimension to the framework, the concept of trajectory becomes
richer and helps understand how hard it can be and so the work involved in moving and
reorienting one’s trajectory. This concept of trajectory calls for further attention to better

explain its conceptual potential to organization theories as we examine more deeply
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contexts of emergence and the pragmatic transformations they require. The concept of
trajectory provides opportunities to trace actors’ evolution for longer periods to account
for their pragmatic issues in regard to (Carlile and Dionne, 2018) the existing orientation
of their knowledge and resources and the process of their reorientation as they engage in
new activities and practices. For instance, after changing their orientations during events
to develop new collective trajectories, will clinicians and researchers, like Dinah and

Pierre, maintain this new trajectory. and if so. why?

Our longitudinal account of these innovation processes has helped augment Bourdieu’s
concept of social trajectory by developing the concept of “collective trajectory” to better
understand the outcomes of dealing with the three Ds. Bourdieu used the concept of
social trajectory (Bourdieu, 1979) to explain the stabilization of social classes (Jaquet,
2014), but our case contained both stability (i.e., positioning and orientation) and change
(i.e.. repositioning and reorientation) since innovation requires pragmatic
transformations of actors knowledge (Carlile 2004) and their trajectories. Before
entering FCEs, actors’ individual trajectories were already consistent with their
respective collective trajectories nested in their current organizations, disciplines and
fields. so individual trajectories had to be reoriented within a new collective trajectory.
We have shown that as actors collaborate across their respective trajectories to construct
new types of product. project. service or company, they commit resources and reorient
their practices toward the orientation of a new collective trajectory. We argued that
tracking the development of such new collective trajectories, at the intersection of
existing trajectories, allows to observe the beginning stages of the emergence of a new
field. before the field has actually “jelled” (Garud, 2008) and even prior to actors

knowing that they are participating in a new emerging field.

In our case, we can’t say that the field of digital health has fully emerged into a “well-
formed” field, yet we were able to show that HH. by addressing the three Ds with
specific events, helped support the creation of new collective trajectories for the
production of digital health oriented products and services. Over time these early
collective trajectories and their new practices will get further develop and distributed to

generate more resources, attract more actors and establish standards that becomes a
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field. Our four-year study. punctuated by the temporal cuts of different events over time,
was essential to track from its earliest stages how a field emerges and to improve our
understanding of actors’ trajectories as processes of reorientations and repositioning

from one collective trajectory to the other.

3.6.2 Sequencing Different Types of Events to deal with the three Ds for field
emergence

FCEs scholars have recently turned from studying single events to studying series of
events to better account for the evolution of fields (Schussler et al., 2014; Liao, 2016).
Yet, these studies did not provide sufficient longitudinal detail of the temporal
connections across a series of events and how this facilitates the development of
knowledge and resources that actors in field evolution. One important insight from our
study is that such accumulation can be facilitated from sequencing these different types
of events. By sequencing, we mean that there is a particular ordering and combination of
events that better leads to the necessary accumulation of knowledge and resources for
digital health projects to be created and sustained. In that sense, the above Figure H
gives us a conceptual glimpse at why HH progressively added events. HH first
developed a single hackathon in 2014 and then added new events that became a series
events that temporally followed each other, but not necessarily in a carefully crafted
order. By gradually learning to interface these events, HH ended up constructing in 2017
a full sequence of events that better deals with the three Ds to generate innovative

outcomes.

Despite Schussler et al.’s (2014) attempt at understanding the relations between two
different types of events, most of the literature that accounted for series of events mostly
emphasized similar types of events, such as yearly conferences occurring over multiple
years (Garud, 2008: Zilber, 2011). Therefore, this did not explore how different events
can be better interfaced to build upon each other in accumulating sufficient resources to
help improve innovative outcomes for field emergence. Our research shows the
interactions occurring within different types of events and also between these different
events. This lays the ground to understanding the specific impact each event plays in

dealing with breakdowns related to the three Ds. but also their role in the full sequence
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of events that funnels resources into the emerging field of digital health. In table B, we
present a summary of the means and the outcomes of each type of event that supports
field emergence. Our findings show that cafés (and their multiplication) first help in
identifying and gathering a variety of actors and their resources. Workshops provide the
process methods to create a shared language that helps further funneling specific
resources into the groups that, during the hackathons, make it easier to create a
collective outcome from a new assemblage of knowledge and resources. Then.
hootcamps help turn these collective outcomes into more sustainable collective
trajectories. The strength of this paper comes from its longitudinal approach to the
events that HH developed over time that revealed the positive impact of their sequential
ordering. Given the particular nature of the digital health field we observed. these four
phases of the sequence we tracked are likely to be different in other contexts of
emergence. Another avenue for research would then be to examine this in other settings
to see how actors’ trajectories evolve across different events or episodes and how actors

negotiate the tensions generated from these reorientations.

Table B: Summary of Events' Capacities to Support Field Emergence

Means Outcomes

f“ e FEach café targets a specific theme that cuts across  Identify and gather a
e different practices variety of actors and
El® Speakers from different disciplines and areas resources from

e An event that is easy to take into different locales | different trajectories

e Cumulative effect of multiple cafés into the emerging field
W Means Outcomes
0
R | ® Provide and develop process methods Develop methods to
K | ® Mentoring to show the value of these methods create a shared
Ky language to gather
H resources into potential
0 projects
¥ 5
H Means Outcomes
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A | e Focus on generating a prototype Create a collective

C | e Build on end users’ experience (clinicians) outcome to test the

K | e Roleofdesigners new reorientation of
A | e Short time frame actors’ resources

T | e Prize system, evaluation criteria and jury composition

H

0

N

B Means Outcomes

g e Mentors coherent with group’s shared outcome Assemble more

T | ® The business model tools to represent actors’ distance in | resources to reorient
C regard to their orientation and sustain the project
A | ® Social resources to question and test possible orientations = and construct a

M| ® A flexible outcome that is adaptive for each group collective trajectory of
P resources

Finally, while some scholars from the literature on fields and FCEs are calling for more
studies on events and settings that better represent field emergence at the intersection of
different existing fields (Furnari, 2014; Schussler et al., 2014; Zietsma et al., 2017).
current research on FCEs is predominantly focusing on events that are characteristic of
already well-formed fields (Hardy and Maguire, 2010; Zilber, 2011; Glynn, 2008). This
explains why FCE scholars can better account for within field dynamics than actually
representing the early stage work required to develop a new field that emerges from the
intersection of different existing fields. Our research expanded the use of the FCE
concept to types of events in an open innovation context that had not been studied for
their field-configuring capacity. Observing events from this open innovation context has
allowed to track the early experimentation of new practices, ideas and combination of
resources from different fields that generated the seeds for the field of digital health to
emerge. This therefore contributes to the conversation on FCEs and more broadly to the
literature on across-field dynamics and field emergence. This generates an interesting
venue for future research exploring events as windows into emerging phenomena, from
nascent organizations, to occupations, disciplines, fields and ecosystems. Events are
settings where experiments and innovation can more easily occur outside organizational

and disciplinary constraints, therefore offering spaces for driving interactions at the
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intersections of different domains. Events therefore become opportunities to track these

interactions before they become stabilized into new practices, organizations and fields.

3.6.3 Open Innovation Events: Creating New Openings for Field Emergence

Current research focusing on open innovation events has examined their capacity to
engage a variety of actors and their resources to collectively solve problems (Hippel and
Krogh, 2003). Lifshitz-Assaf (2018) recently expanded this area of research by focusing
on the relational dynamics associated with specific professional boundaries within
NASA that impact the success of a new problem-solving approach developed in open
innovation events. Yet, most research on Ol events have had a hard time understanding
the impact of relational dynamics because they focus on successful outcomes in terms of
producing novel ideas and solutions from a distributed crowd rather than the process
(Boudreau et al., 2011; Jeppesen and Lakhani, 2010). The three D framework helps
reveal the spectrum of relational dynamics associated with the distributed nature of
resources that must be addressed when generating innovative outcomes from these open
innovation events. Looking at the application of OI events in a more complex context
than those usually explored in the OI literature was instrumental in revealing the full
spectrum of the relational dimensions. First, we observed more relational breakdowns in
the construction of digital health because of the greater differences between actors’
trajectories that were required to generate these across field innovations. Second, our
focus on the emergence of the field of digital health helped bring to light the underlying
issues that had to be dealt with to gather sufficient resources and create commonalities

in such a diverse crowd to generate innovative outcomes.

In addition. open innovation scholars who look at events emphasize the generative
potential of specific and single key events such as hackathons. design competitions and
innovation contests (Lampel et al., 2012:; Bullinger et al.. 2010; Lakhani et al., 2010;
Johnson et al.. 2014). However, as discussed above, because of the current focus of Ol
scholars on contexts that are less complex than digital health, this literature has not
considered the deliberate efforts required to identify, connect and bridge diverse yet

specific resources, and sustaining actors’ involvement in the new field. But when we
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consider the three Ds, the nature of these challenges is revealed. Our perspective
therefore adds to research on Ol events. Our case study represents an atypical open
innovation context since it does more than create specific outcomes or momentary
collective orientations. but rather focused on the sequencing of different types of events
before and after the central hackathon in order to accumulate sufficient resources to
create and sustain innovative projects. Our research then creates interesting avenues of
research for OI scholars. Our longitudinal approach shows how different events and
their sequencing impact open innovation outcomes beyond specific interactions within
events. For example, as OI approaches are taken to more complex context such as
healthcare, education and climate change. these types of grand challenges (George et al.,
2016: Olsen et al., 2016) need to be carefully studied in terms of how a significant
variety of actors can be assembled into new collective trajectories by a sequence of

different types of events over time.

3.7 Conclusion

Knowledge and resources are what fuel innovation and change for organizations as well
as for the development of a new sector or industry. We took this into consideration as
we examined the emerging processes of the new field of digital health that is very
complex given the variety and scale at which knowledge and resources have to be
identified, gathered. bridged and fully developed. The empirical window used to address
this challenging conceptual and empirical task was to focus on events organized by HH
and how this eventually led to the accumulation of knowledge and resources necessary
for the emergence of the field of digital health. We took a longitudinal, yet detailed
qualitative approach that tracked how a variety of actors engaged in these events and the
outcomes they produced. What was found is that the events developed over time by HH
provided a process whereby actors and their knowledge and resources could be gathered

and then reoriented into sustainable digital health projects.

The critical insight is that the types and sequences of events could establish a process of
accumulation that addressed the distributed, distanced and dedicated nature of actors’

resource trajectories at such an emerging stage that created traction for a new field to
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emerge. By doing all of this we were able to add value to the literature on FCEs
focusing on field emergence and in particular how different types of events and their
sequencing lead to sustained collective trajectories that gave shape to emergence of the
field of digital health in Montreal. This research also brought conceptual insight around
how actors move as an individual trajectory of resources in an existing field and
reposition themselves through these events and potentially engage in a new collective

trajectory with other actors that gives force and momentum to this emerging field.
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CHAPTER FOUR

Transforming configurations of practices for the production of a digital
health agencement

Karl-Emanuel Dionne, Chantale Mailhot and Patrick Cohendet

Abstract

Digital technologies are reorganizing the way healthcare innovations are produced by
generating new connections between actors that are not usually aligned, intersecting
different value systems, as well as revising existing configurations of knowledge,
resources and devices. Building on a comparative case study of the post-hackathon
longitudinal development of MHcardio and MHspeech, two prototypes that were
created by interdisciplinary and interorganizational groups, we explore the local
negotiations that occur when devices like those related to company incorporation,
intellectual property agreements and research grants were introduced. To better
address the deeper dynamics of these negotiations and their consequences, we adopt a
practice-based approach built on the concept of agencement taken from Actor-Network
Theory. This perspective helps us highlight the contrasting innovation approaches of
each project, with MHcardio reproducing a “linear model of innovation” that is built
on the sequencing of innovation activities, from scientific discovery 1o
commercialization, and MHspeech creating a new “open model of innovation” that
combined and intersected these activities into a new form of agencement for digital
health. We show that producing a digital health project involved profound
transformations in actors’ practices and identities whereas MHcardio reproduced
actors’ differences that led to the production of a scientific project. Doing so, we unpack
the performative effect of these models of innovation to explain the observed projects’

outcomes.

Keywords: Practice-based approach, digital health, post-hackathon, Actor-network

theory, agencement, open innovation.
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4.1 Introduction

Telemedicine and digital health have been presented as ways of improving the quality
and efficiency of health services (Topol, 2010), revolutionizing modern medicine
(Topol, 2012) and health science (Lang, 2011) while driving the expansion of a
promising market for startups, tech companies and private investors. In this article, we
explore the processes (and their outcomes) related to producing projects for digital
health innovation by focusing on the local negotiations that occur when market devices
(Callon et al., 2007; Muniesa et al., 2007) such as company incorporation, collaboration
agreements, intellectual property agreements and research grants, were introduced in
projects’ development. We aim to better understand digital health innovations and the
challenges related to the transformation of existing configurations of knowledge,
resources, devices and modes of evaluation. Open innovation approaches use different
sources of knowledge and resources by engaging in the joint development of new
products and services with different actors such as private firms, universities, users,
communities and public organizations (e.g. Chesbrough, 2003: 2006; West and
Gallagher, 2006: Henkel, 2006; Dittrich and Duysters, 2007; Van de Vrande et al.,
2009) to create new market opportunities (Chesbrough, 2003c¢).

Open innovation scholars have studied the role specific tools and instruments (such as
IP instruments and business models) play in firms’ capacity to exchange knowledge and
resources, and capitalize on their outputs (Hanel, 2006). For instance, they have looked
to understand whether IP instruments for protection are good, effective or constraining
for innovation (e.g. Pisano and Teece, 2007; Benkler 2006; Manzini et al., 2016). Others
have looked at the challenges distinct visions of IP create for exchanging knowledge
between different types of partners such as universities, private companies and public
organizations (Hertzfeld et al., 2006; Cohendet and Pénin, 2006 Slowinsky et al.. 2009;
Mehlman et al., 2010; Somaya et al., 2011; Manzini et al., 2016). These differences also
depend on the business models organizations and communities rely on (Paasi et al.,
2010). Multiple researchers (e.g. Hienerth et al., 2011; Vanhaverbeke, 2006) argue that

firms that open up innovation need to adapt their business models (Saebi and Foss,
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2015) in conjunction with their partners in order to benefit all contributors (Chesbrough.

20006).

However, these considerations are built on what Muniesa et al. (2007) labeled a
“bifurcation of agency,” with human actors on one side and instruments on the other,
which does not account for the intricacies of knowledge. relations and devices that give
these instruments their “agentic” effect (Callon, 1998). Introducing market devices
connects actors that are new to one another and disconnects others, generating pragmatic
issues related to the underlying interests. identities, relations and devices that are
brought to bear when co-producing knowledge and innovations across different value
systems. Understanding actors with devices and the processes involved in transforming

these practices is essential for the production of digital health innovation.

To better address the pragmatic dimension of intersecting different configurations of
practices and their consequences, we adopt a practice-based approach built on the
concept of agencement taken from Actor-Network Theory (Gherardi. 2016). This socio-
material perspective views actors’ competencies and practices as oriented, enacted and
negotiated within configurations of knowledge. resources and devices (Callon, 1998;
Suchman, 2000:; Gherardi, 2010). This framework has been used by economic
sociologists who have taken an anti-essentialist position for the study of the production
of markets through the socio-material relations that constitute them (e.g. Callon, 1998:
Hardie and MacKenzie, 2007). Few authors have recently called for more research in
organization theories exploring detailed narratives of agencement to better understand
how new practices take shape (Nyberg and Wright, 2016; Gherardi, 2016). This
perspective offers a highly suitable approach to investigating innovation processes and
how they are constituted because it recognizes human actors’ ability to traverse different
practices while taking into consideration the equipment and empirical intricacies that
orient the way they collaborate and innovate towards producing specific outcomes
(Callon, 1998; Muniesa et al.. 2007). This perspective helps show that open innovation
models connect actors whose practices are built on and locked into different socio-
material configurations. Co-producing innovative outcomes is thus inseparable from

transforming existing configurations of devices. knowledge, methods and resources that
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make actors’ practices whole (Suchman, 2003). We draw on this framework to ask: How
can the shaping of a digital health project recompose existing configurations of

practices?

Our research is an inductive comparative case study of the post-hackathon longitudinal
development of MHcardio and MHspeech. two prototypes that were created by
interdisciplinary groups from different organizations during Hacking Health hackathons.
Hacking Health is a non-profit organization that helps propel digital health innovation
by organizing series of events such as hackathons. Hackathons were especially powerful
but artificial contexts, removed from actors’ usual organizational constraints, which
sparked experimentation with new connections between actors, such as clinicians,
researchers, coders, designers and entrepreneurs, and new combinations of their
knowledge. Although both groups we observed won their respective hackathons, only

one of them ended up producing a “digital health™ project.

In the long run, the introduction of market devices following the hackathon was
especially consequential for these projects as they not only gave rise to local
negotiations, but sparked controversies that ignited strong reactions in regard to actors’
different practices and identities, profoundly impacting project development. Our data.
collected over periods ranging between 20 and 36 months, describes the processes of
configuration of MHcardio as a “scientific research” project and of MHspeech as a
"digital health" project. Comparing the outcomes of the two projects. we show that
MHspeech. by producing a new agencement of a digital health project, involved
profound ontological transformations in actors’ practices, identities and the devices they
rely on, while MHcardio reproduced existing practices of innovation of a scientific
configuration. Our case studies are particularly interesting in exploring such processes
because what constituted a digital health project and how to produce it were still
undefined when our research began. Actors therefore had to identify which practices
were intersecting and which were conflicting in existing configurations of practices to

navigate across these differences and generate new connections in order to innovate.
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We first present our conceptual framework, which aligns ANT’s concept of agencement
with practice theory, in a way that guides our analysis of the process of producing digital
health innovation. This framework reveals the intersection of different configurations of
practices that occur in the production of digital health innovation. We follow by
detailing our methodological approach and case studies. We then present our findings
section as two series of vignettes representing MHcardio and MHspeech’s innovation
processes. These vignettes focus the outcomes of local negotiations around specific
market devices in terms of actors’ relations and identities to explain how each project is
produced and its orientation defined. This in-depth exploration of the intricacies
involved in these local negotiations helps unpack the infrastructures (Hardie and
MacKenzie, 2006) at play in the production of each project’s agencement. In the
discussion, we highlight the performativity of these infrastructures on the type of model
of development that is generated from actors’ interactions. These explain why some of
MHcardio members got disconnected from the project, which ended up having a
scientific focus, whereas MHspeech aligned clinical, scientific, technological and

entrepreneurial configurations of practice to produce a digital health project.

4.2 A Practice-Based Approach to Producing Digital Health Innovation

A growing number of studies in organizational theory, under the umbrella of practice
theory. now conceptualize organizations, markets and other realities as bundles of
practices that are constantly enacted through recurring activities (Gherardi, 2016;
Nicolini, 2012; Dionne and Carlile, forthcoming). According to Feldman and
Orlikowski (2011, pp. 1241-1242), practice theory is built on three central principles:
(1) situated actions are consequential in the production of social life that is also
structuring actions, (2) dualisms are rejected as a way of theorizing and (3) relations are

mutually constitutive.

First, situated actions are consequential in the production and reproduction of social life
(Feldman and Orlikowski, 2011). This means that practices produce outcomes that form
the very structures guiding and stabilizing subsequent actions and orientations (Schatzki,

2001 Corradi et al., 2010; Feldman and Orlikowski, 2011; Nicolini, 2012). The material
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and the social are considered inextricably linked (Orlikowski and Scott, 2008;
Orlikowski, 2010) in enacting practices, making practices durable and helping connect
practices with each other across space and time by accumulating the outcomes of
previous practices that become the resources for subsequent actions (Nicolini, 2012;
Carlile and Dionne, 2018). These works show how knowledge, technologies and
organizations result from an interactive process between heterogeneous elements

(humans, technologies, text, documents, symbols, etc.).

Second, dualisms are rejected as a way of theorizing (Feldman and Orlikowski, 2011).
This principle means that practice does not only represent the doing of actors in their
daily activities, but also the continuous doing of society (Corradi et al., 2010). Under
such a theoretical approach, society and other social spaces such as communities
(Corradi et al., 2010) and organizations (Nicolini, 2012), do not exist outside of the
actors who perform it. Third., relations are mutually constitutive (Feldman and
Orlikowski, 2011: 1241-1242). This relational epistemology is central in understanding
practice as constitutive of actors’ identities, competences, capacities and differences
because actors — both social and material - only exist in relation to one another
(Osterlund and Carlile, 2005; Orlikowski, 2007). These connected entities are
interrelated and relationally positioned, which explains their orientation to act in specific

ways (Schatzki, 2001).

4.2.1 Producing a New Agencement at the Intersection of Different Practices

Building on these principles, we adopt a practice-based approach inspired by Actor-
Network Theory (ANT). This practice-based approach invites consideration of
organizations, and by extension innovations, as effects of the continuous work of
assemblage of sociomaterial elements (Callon, 1998; Callon; 2017). Sociomaterial
arrangement is a central idea to both a practice-based approach and ANT. An
arrangement consists of multiple, heterogeneous human and non-human actors linked
together to form a whole, for instance, a technology. an organization or an innovation.
These arrangements are both guiding actions and are produced from actors’

improvisations, negotiations and transformations.
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This view leads to questions like, “How do things arrange themselves?” (Cabantous and
Gond, 2015: 447), taking into consideration actors’ work in creating heterogeneous
configurations of social and material entities (D’Adderio and Pollock, 2014). This
invites examination of human actions and the materiality of practices such as texts,
devices, instruments, activities and measures, while accounting for the effects these

arrangements generate.

Following Gherardi (2016), we build on ANT’s central concept of agencement, which
was recently applied, among others, to the study of markets (Nyberg and Wright, 2016:
620, Gherardi. 2016: 687. Callon. 1998). An agencement is “a sociotechnical
arrangement of humans, tools and technical equipment with the capacity to act and give
meaning to action (Nyberg and Wright, 2016: 620).” It is through actors’ practice that
these connections are created. transformed and discontinued in a continuous process of
agencement (Gherardi, 2016). This position helps us see practices of agencement as
activities that establish or dismantle connections, which does not mean that practice
theory did not account for such considerations, but that a focus on agencement thereby
makes obvious what is produced from actors” situated practices. It connotes a focus on
describing and understanding what is connected in practice, for instance humans,
artifacts, rules, technologies, knowledge, practices and resources, but also the way
different realities are connected and temporarily stabilized (Gherardi, 2016). The
investigation of the production of specific objects (such as innovations) and its effect on
particular practices is made possible by observing this process of agencement. For
Gherardi (2016), as researchers “we need to produce narratives of agencements that
capture the materiality, the passions and beliefs, and the practices of attraction and
engagement within these complex assemblages which underlie such nests of

associations (Gherardi, 2016: 689).”

Economic sociology (Callon, 1998) builds on such considerations and offers pragmatic
accounts of how markets are constructed at the same time as the knowledge to be
exchanged. In this tradition, marketization is seen as the outcome of the dynamics of
specific agencements marchand that produce particular connections, meanings,

identities and products in a broader process of economization (Caliskan and Callon,
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2009). Economic sociologists use agencement to examine specific market-related
outcomes in order to probe the intricacies of market construction and its related
products. Beunza and colleagues (2006), for example, have shown that financial markets
are not constituted of abstract economic agents but of assemblages of artifacts,

embodied human beings and technological systems (Beunza et al., 2006: 739).

For Muniesa et al. (2007), the presence of economic devices for calculating prices or
rules for organizing competition suggests that there is a process of economization going
on. This process leads to the development of the “valuation network. pricing and
construction of circuit of commerce (Muniesa et al., 2007: 3).” The investigation of
these processes of economization focuses on actions and devices involved in the
“conception, production and circulation of goods, their valuation, the construction and
subsequent transfer of property rights through monetary mediation, exchange
mechanisms and systems of prices” (Muniesa, Millo and Callon, 2007: 4). A variety of
entities (human and material) and their roles must be taken into account and described in
detail to understand the production of these market agencements (Caliskan and Callon,

2010: 8).

Detailed depictions of economization processes have given us a profound understanding
of the elements involved in the production of market agencements. For instance,
calculability is presented as an essential element of the construction of markets
(Cabantous et al.. 2010: Callon and Muniesa, 2005). Goods must be made calculable,
agency must be made calculative and organizations that support calculated exchange
must be created (Callon, 1998). To produce calculable and calculative goods and people,
a variety of calculative devices are assembled (Muniesa et al., 2007), such as accounting
methods, benchmarking procedures, pricing techniques and property rights (Callon,
1998: 20). which means that they are engaged in agencements involving organized
spaces of exchange and rules governing the relationship (Callon, 2013: 366). For
Beunza and colleagues (2006). “actors’ equipment matters,” in terms of conceptual and
material equipment, meaning that “human actors in financial markets are not “naked”:
their equipment goes beyond their bodies.” it constitutes their practices and their

identities.
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Scholars from this tradition recognize that, besides the webs of connections involved in
marketization processes, there are other forms of interwoven agencements. According to
Eymard-Duvernay (2002), goods circulate and are qualified through different evaluation
networks, which have different conceptions of value and modes of coordination than
markets, and which therefore structure actions towards different orientations. These
conceptions of value are overarching principles which actors from a shared practice use
to assess other actors, their actions and products (evaluation practices), which orients the
way they produce value (valuation practices) (Vatin, 2013; Centemeri, 2014). Therefore,
innovation processes that cut across different conceptions of value raise pragmatic
issues of valuation and evaluation in regard to determining value, establishing the
criteria by which the value of different actions and objects should be assessed, and
determining how these actions and objects stack up against those criteria (Lamont,
2012). From the perspective of agencement and of economic sociologists, this raises
questions of how new forms of innovation, such as digital health innovation, are
produced at the intersection of existing configurations of practices, and what does this

process “produce™?

4.3 Methodology

Our research builds on a comparative case study approach (Yin, 2017) of two projects’
innovation processes for the production of digital health solutions. These projects were
selected as illustrations of a broader study that involved observation of four comparable
projects and of years of observing the growth of digital health within and across
hospitals. We focused specifically on actors’ practices in driving their innovation
processes. This approach suited the practice-based inductive longitudinal case-study
design of this research (Langley and Abdallah. 2011), which aimed to observe actors’
local activities in constructing a project that emerged from an open innovation setting.
Our approach recognizes that practice and materiality are central to the production of
innovation (Feldman and Orlikowski 2011), and that it is through the negotiation of
different practices that consequences are generated to produce innovative outcomes

(Carlile and Dionne, 2018).
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4.3.1 Selected Cases

This paper is part of a larger research project involving a four-year observation of the
evolution of the digital health innovation ecosystem in Montreal and a 20-month
participant observation focusing on the activities of Hacking Health, a non-profit
organization that aims to transform healthcare by connecting health clinicians and
researchers with designers, developers, innovators and entrepreneurs by organizing a
variety of events. To do so, Hacking Health organizes hackathons, which are weekend-
long competition-based events aimed at creating interdisciplinary groups to develop
digital solutions to healthcare problems. We longitudinally observed the evolution of
four projects that were created in different Hacking Health hackathons (2014 and 2016).
We selected two of these projects (presented in table C) that demonstrated the difficulty
of connecting a variety of actors who are in the midst of supporting and producing their
innovation. We selected one successful case (which produced and sustained a digital
health project) and one failure (which failed to align the required configurations of
practice in order to produce a digital health project) to provide material for analytical

comparisons (Barley, 1990: Bechky, 2011).

We selected the projects based on criteria related to project group size,
interdisciplinarity, interorganizational contexts and implementation in a research
hospital. These projects involved interdisciplinary and interorganizational groups of
coders, clinicians, health researchers, designers and entrepreneurs who developed a
mobile application linked to a web platform that connects patients with medical support.
The first case, MHspeech, was developed with Hospital A during the 2014 hackathon
and is the success story. The second case, MHcardio. emerged from the 2016 hackathon
with Hospital B. Although they were created at different times, the two settings are
comparable because both hospitals were making their first attempt at developing
solutions from ideas that came out of hackathons. These groups, after creating an
abstract prototype in the artificial context of a hackathon, had to create the connections
that produced their innovation. One project’s development failed following major issues
with negotiating the terms of collaboration and reverted to the more traditional path of

building a research project. and one successfully changed existing practices to create
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new sustainable connections that resulted in a more inclusive project in regard to actors’

different practices and interests.

4.3.2 Data Sources

Our research draws on participant observation techniques and sources of data: virtual
(group chatroom, virtual meetings, emails) and traditional observations, interviews, and
document analysis. Our dataset was constructed over a three-year period with
MHspeech and 20 months with MHcardio. We observed a total of 66 group meetings
and followed groups’ activities with various partners, for example, with lawyers,
hospital partners and research centers. We also conducted informal “ethnographic
interviews” (Patton, 2005) after critical events related to the negotiation of consequential
arrangements to understand each actor’s vision. We conducted virtual observations,
mostly on the chatroom software Slack. which is specifically designed for
communication within project groups, and through email exchanges. We also carried out
42 extensive in-depth conversational interviews (Patton, 2005) throughout the projects’
evolution with group members and other project contributors. Finally. we had access to
copious sets of material data, such as funding applications, collaboration agreements,
research project proposals and IP contracts. These sources of data are exclusive to this
specific manuscript and exclude hundreds of additional observation hours and dozens of

interviews with other projects and Hacking Health.

Table C: Project Description and Data

MHspeech MHecardio
Project MHspeech is a mobile application and MHcardio is a patient follow-up mobile
description platform built to improve the interactions | application and platform that allows
between speech therapists and patients patients with heart failure and their
by capturing the child's speech-language | clinicians to track the evolution of their
with video recording and sending it to condition on a daily basis. The project
the Speech-Language Pathologist . was created in Hacking Health’s October
(SLP) before their first appointment. The = 2016 hackathon.
project was created in Hacking Health’s
February 2014 hackathon. -
Core group During the | After the During and after the hackathon
composition hackathon | hackathon 1 physician/scientist
I clinician ' 1 clinician 2 clinicians
3 designers ' 1 researcher 1 designers
777777 _ 2 developers | 1 developer | 2 developers , -
Observation | From February 2014 to July 2018 | From October 2016 to July 2018
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period From project inception to pilot project | From project inception to research
| project .
In-depth We conducted 31 conversational i We conducted 8 conversational
interviews | interviews with actors involved in the . interviews with actors involved in the
| development of MHSpeech at different '~ development of MHSpeech at different
stages. Some individuals were stages. Some individuals were
interviewed on multiple occasions. These = interviewed on multiple occasions. These
interviews typically lasted from 45-90 | interviews typically lasted for 45-90
minutes. The interviews were conducted | minutes. In addition, we conducted 6
over a longitudinal period on a regular interviews that began as informal
basis. | conversations during field visits but,
. | during the conversation, turned out to be
| Distribution of interviews (31 | valuable sources of data on specific
interviews) | incidents. The interviews were conducted
| 1 clinician (17 interviews) ~overa longitudinal period on a regular
| designer (2 interviews)  basis.
2 developers (13 interviews)
Hospital direction (3 interviews) Distribution of interviews (14
interviews)
| 2 clinicians (3 interviews)
| 1 clinician-researcher (2 interviews)
1 designer (2 interviews)
2 developers (4 interviews)
. Hospital direction (3 interviews)
Observation We had the opportunity to observe | We had the opportunity to observe
weekly team meetings, work sessions, | weekly team meetings, work sessions,
and engaged in many informal ' partners’ meetings, and engage in many
| ethnographic interviews. . informal conversations.
‘ .
Distribution of observations " Distribution of observations
| 19 meeting observations | 50 meeting observations
e Team meetings (16) | ® Team meetings (33)
e Presentations and Partner meetings e Presentations and Partner meetings
) L an
Material data We had access to copious sets of material = We had access to copious sets of material
data, for instance, funding applications, | data, for instance, funding applications,
collaboration agreements, research collaboration agreements, research
_ | project proposals and IP contracts. |_project proposals and IP contracts.
Virtual We conducted virtual observations | We conducted virtual observations on
communications | through email exchanges and Google Slack chatroom software, which is
Drive interactions. specifically designed for communication
within project groups, and through email
| exchanges.
4.3.3 Data Analysis

The first round of analysis involved the selection of a more specific set of data that was

representative of the arrangements that were central in producing each innovation. To do

so, we initially analyzed the same small portions of data from interviews and meetings

to derive empirical observations and theoretical lessons from our empirical material

(Miles and Huberman, 1994) prior to a series of meetings aimed at comparing these
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lessons and select what to focus on in the mass of accumulated data. It should be noted
that despite our initial interest in understanding the production of innovations, our focus
on the construction of sociomaterial arrangements and the impact their outcomes had on

the orientation of projects emerged inductively from this process of data analysis.

In this analysis process. we were all struck by the passionate responses specific episodes
generated in all observed projects. These critical episodes happened when group
members had to discuss and negotiate business models, non-disclosure agreements,
research grant applications, incorporation, intellectual property agreements and
collaborative agreements. In our second round of analysis, we therefore focused on the
negotiation around these arrangements and the transformation of existing arrangements
during these critical episodes that explains how value was produced and reshuffled in
producing digital health innovations. We focused specifically on real-time practices that
occurred during these critical episodes (Latour. 1987, Pickering, 1993) that lead to the
construction of connections. In a third round of analysis, this helped us to highlight the
configurations of practices that were intertwined in these critical episodes and the
challenges that connecting actors from these different configurations raised for digital
health innovation. The following subsection presents the four consequential

configurations of practices we observed.

Our last round of analysis showed how MHspeech was able to change existing
configurations of practice through the production of a new agencement while MHcardio
reproduced an existing agencement. Our findings are presented as a series of vignettes
that are representative of the collected ethnographic data and the chronology of events in
projects” evolutions, while specifically focusing on a comparable set of these critical
events that were consequential in each case. The selected case vignettes are exemplars
of the difficulties faced by the observed projects and the concepts we discuss (Carlile,
2002; Stake, 1995) and to show the context in which these events occurred (Swan et al.,
2007). These vignettes are built on a thorough analysis of actors’ material and discursive
activities. Appendices 1 and 2 present our data analysis approach in more detail. These
tables first present actors’ activities by staying closer to our empirical observations

(data). This data was collected by observing actors’ meetings and conducting interviews.
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We then place these activities in the context of different practices that either intersect or
do not in order to understand the situated nature of actors’ activities and challenges as
they look to connect different resources (recontextualization). Thirdly. we link these
activities with their outcomes with respect to projects and actors’ identities as well as
their impact on connecting or disconnecting actors from different practices (what is
produced). This analysis helps track actors” effort of agencing different configurations
of practices and the resulting construction of a new agencement (MHspeech) or the

reproduction of an existing one (MHcardio).

4.3.4 Research Setting: Relevant Aspects of Configurations of Practices Intersecting
Sfor the Production of Digital Health Innovation

In the next paragraphs, we offer a summary description of the nature of processes of
digital health innovation by providing specific details on the four configurations of
practices in play. Digital health innovation intersected different configurations of
practices, which we characterized based on language that was used in the observed
projects’ conversations and negotiations to describe what we qualify as scientific,
clinical, technological and startup configurations of practices. Depending on the
configuration of practices in which digital health innovation is taking place, unique
configurations are mobilized. We present the different devices, conventions, modes of
evaluation, actors’ identities and resources that drive actors’ specific activities and that
is constitutive of these actors. Saying that a practice is scientific, clinical, technological
or a startup means that its configuration equips and orients actors’ action towards the
establishment of outcomes that are specific to each practice. Next, we elaborate on the
configurations of practices pertaining to our case, which are also summarized in Table
D. This table presents objective elements that were observed in the field, except for the
conventions that emerged from a discursive analysis of actors from the different
practices. We therefore complement Table D with Appendix 4.3 that highlights some of

the excerpts from our fieldwork that revealed these conventions.

First, the scientific configuration of practice is very common in innovation in healthcare.
Because clinicians can’t operate without having scientific evidence of the efficacy of

specific actions and technologies, scientific research is used to validate clinical
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hypotheses and diffuse best practices. Scientific health research is typically conducted
with great rigor and with approaches that provide valid proofs in order to protect
patients from distress and malpractice. The gathering of this type of scientific evidence
involves dozens of interlocked smaller activities that allow scientific teams to produce
good research and attract sufficient resources to do so. Second, the c/inical configuration
of practices is where innovation in health is implemented, but also where it is happening
on a daily basis. While important changes to clinical activities need scientific proofs and
are transferred through professional training and evidence-based protocols of actions,
clinicians continuously improve their activities to improve efficiency and to better adapt
to the specific context of their environment and patients in order to meet administrators
and patients’ expectations. However, clinician activities are highly regulated from
government bodies and professional colleges because regulators want to avoid

unnecessary danger to patients.

Third, as healthcare is opening up to a digital transformation, the technological
configuration of practice has an increasing impact on the way innovation is conducted in
health. For the purpose of this paper, this configuration of practice is assimilated to the
coding world. This configuration is built on its own rules and iteration cycles with a
language that is truly specific to actors from that practice. Despite the products of this
configuration (software, hardware, etc.) being used in different areas of social life, the
specifics of this configuration of practices still make it challenging for actors from other
configurations to get aligned with the way innovation is conducted from a technological
standpoint. For instance, validation cycles are shorter in this configuration compared to
the scientific and clinical practices. Fourth, the digital turn in healthcare opens up
market opportunities for actors from the startup configuration of practices. A startup is a
company that is in the first stage of its operations that attempts to develop a new
product. A startup builds on a comprehensive business plan outlining its mission
statement, future vision and goals as well as management and marketing strategies.
Startups need to consider what legal structure best fits their orientation. Partnerships are
the typical legal structure for businesses that consist of several people who have joint

ownership. Establishing this structure is usually straightforward for actors who are part
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of the same configuration of practices. In addition, because of its orientation towards

scalability and exponential growth, a startup approach typically requires additional

funding from venture capitalists.

Table D: Relevant Aspects of Configurations of Practice Intersecting for Digital

Research center
Mature partner firm
as suppliers
Patients (research
participants)

Firm dedicated to
protecting and

Health
Scientific Clinical Technological Startup
(coding)
Devices Research grants Report cards IP as an openness ROI analysis
Research protocol device Business models
IP as a protection Patents Company
and recognition API | incorporation
device IPasa
Declaration of marketization device
invention Loans
Convention | Rigor Usability Efficiency Profitability
Precision User-friendliness Functionality Growth
Secrecy Efficiency Dependability Competitivity
Validity Patient-centric Freedom Control
Accessibility Integrable Viability
Evaluation = Scientific Administrators Automated software | Venture capitalists
committees Patient experience testing Clients
Public research Professional college @ Other coders
agencies
. Resources | Research funds Health Ministry Open source code Private funds
i Philanthropy (features)
- Activities Scientification Evidence-based Bug fixing Marketization
| Scientific practices Create new features | Technological and
development Service provision Iterative code market development
Validate scientific Professional training = writing Validate commercial
hypothesis Validate code hypothesis
Scientific Integrating code '
conferences
Actors Researchers Clinicians Coder Private lawyer
Students Managers Architect Entrepreneurs
University Nurses User Venture capitalists
Public funding Doctors Banks
agencies Patients
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commercializing IP
Products to = Functional products = Clinical service Lines of code Minimum viable
be Decision-making . Code library product
validated tool to support Business model
services '
Produced Publications Healthcare services Technological Commercial
outputs Invention Patient treatments | features products
Medical legitimacy Sustainable
revenues

A digital health project connects and combines these different configurations to enroll
different actors, devices, knowledge and resources and generate different forms of value,
for example in offering better health services to the population while turning
investments into financial profits. These practices, however, carry strong meanings and
specific intended outcomes that produce different identities and orient subsequent
activities, pulling projects in their respective directions. While these practices are
recognized here as existing, stabilized and recurring configurations of actors (human and
non-human), skills and resources that give meaning to actors’ activities, focusing on
agencements helps understand how innovations can traverse and change these practices
to connect with actors and resources to give shape to new forms of digital health
projects. We look at innovation processes wherein actors try to build new projects at the
intersection of these practices, specifically tracking who is doing things, why and where
it is problematic, what evaluation principles are mobilized or not mobilized, and how
they contradict each other. This perspective helps with being more specific about how a
digital health project is produced by focusing on what is intersecting, how things
intersect, how they are transformed and what this produces. As Callon and Caliskan
(2005) argued, “(re)configuring an agency means (re)configuring the socio-technical
agencements constituting it, which requires material, textual and other investments”

(Callon and Caliskan 2005, pp. 24-25).

4.4 Findings: Vignettes on Producing an Agencement for Digital Health

In this section, we present the development of two projects, MHspeech and MHcardio,

following their creation during the 2014 and 2016 Hacking Health hackathons. We track
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their development by focusing on the introduction of market devices that led to difficult
negotiations about the projects’ identity, who is important for the project. and how to
further develop the project. We address these specific moments as representative
depictions of the negotiations that went on during the most consequential periods of
development of the two project groups as they were constructing their respective
innovation approaches to produce their projects. In addition to the vignettes presented in
this section, Appendices 4.1 and 4.2 are tables that provide a more detailed analysis of
actors’ activities (Tables 1.1 to 1.5 and Tables 2.1 to 2.4) so that each vignette is

supported with more data.

In the following section, we present MHcardio, whose project, after 20 months of
development, discontinued collaboration with group members focused on developing
technological and commercial features and became a scientific project. In the following
subsection, we present the development of MHspeech, which constructed an approach to

resolving actors’ differences to produce a digital health project.

4.4.1 MHcardio: Reproducing a Scientific Agencement

This section is about MHcardio, which emerged from the 2016 Montreal Hacking
Health hackathon. It was the creation of an interdisciplinary and interorganizational
group that has attempted to implement its solution in Hospital B. This series of vignette
shows that the group gradually split and evolved into a purely scientific project as it
stopped digital development 20 months after the hackathon. We focus specifically on
three events that are particularly revealing of the construction of MHcardio and of the
outcomes of this process. The first vignette represents the process of creating a shell
company and the second describes fixing the differences in IP treatment within and
across Hospital B’s boundaries. These two processes resulted in the disconnection of
external members (coder, designer, architect-entrepreneur) from internal members

(physician-researcher, nurses) to produce a scientific project.

4.4.1.1 Creating an empty shell and dormant company (February to April 2017)

This first vignette details the negotiations that led to the incorporation of MHcardio

three months after producing its prototype in the 2016 hackathon. The group had to
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decide on the form its project would take to connect to the variety of actors and practices
contributing to its project. This story shows the difficult process of balancing the
project’s ability to connect with actors from the startup world — for instance, venture
capitalists — and from the scientific world — such as public funding agencies and public
hospitals’ research centers. The group hesitates between incorporating and driving its
own innovation process or being a shell company that would leave open opportunities
from both worlds. During this process, MHcardio meets with its lawyers, whose services
are offered freely for one vear by the hackathon first prize, and with Hospital B’s

representatives to decide on the arrangement to be created.

The group MHcardio meets its two appointed lawyers (Bryan and Phil) at their
firm’s 37th floor downtown office. Pierre opens the conversation by presenting
MHcardio for a couple of minutes, and then asks "since we are all coming from
different horizons and since we signed a small IP contract when we won the
hackathon (...), how should we legally get organized to continue working?" This IP
contract was signed before the hackathon finals and held that each member owned its
own intellectual property, notwithstanding the three members of Hospital B who had
to rely on their hospital’s employment policy. Bryan, after asking a few probing
questions, says "as a lawyver who works in this kind of environment [the startup
world], based on what I understand of the project, 1 would put 100% of the property
in the company." Bryan continues to explain that "our [firm’s] contractual structures
are always built for companies that will have to raise capital in the short or medium
term to continue their growth." Pierre reminds him, however, that the group must
consider that he wishes to apply to a public research grant and that a researcher

can't be part of the company with which he partners.

The participation contract that was first signed during the hackathon was written by HH
to create a structure that would sustain sufficient flexibility for creative combinations of
knowledge while offering protection for participants. However, this indirectly connected
external actors with Hospital B because clinicians were directly attached to their
hospital’s employment policy and the group’s prototype was collectively created with

these clinicians. This contract generated a first differentiation among the group, between

149



“external” and “internal” members, based on their different IP treatment. In addition. the
group’s lawyers identify with the startup agencement, which orients the type of devices
(a company that owns 100% of the group’s IP) they think should be produced to
generate value to attract “capital” from venture capitalists. This device would produce a
specific market orientation of continuous “growth,” orienting subsequent practices by
types of associations to create and resources to draw in. However. Pierre reaffirms his
interest in doing research and clarifies that there is more than a commercial orientation
to the project. He draws in a scientific agencement by talking about the research grant
application device, which produces other practices to be aligned with the project’s
development. This generates a differentiation between him and external actors,

clarifying Pierre’s identity as a scientist who collaborates with a new company.

Two days later, in a meeting with MHcardio's core members, Pierre suggests some
possible ways to structure the project. The first two options are to either create a
company or develop a research project, but Pierre proposes "build[ing] a mixed
approach. So the first part of this solution is that IPfirm takes the intellectual
property of the three members [of Hospital B]. The three externals don't put their IP
in IPfirm and we create a company.” Pierre continues, "since we have enough money
[granted by a pharmaceutical company for research] to pursue until September, this
pushes back the decision to September until we know what happens (with the
research grant)." Some members of the group ask questions to make sure they have
clearly understood what is implied with this solution. Francine asks “When you say
that us [from Hospital B] use IPfirm, this means that the company is only composed
of the external members?” Pierre interjects “No! The company is still created by us
six, but until we know where our IP should land, IP remains out of the company.”
Then Fred says “since IP is in IPfirm for you and externals’ is not in the company
either... " Pierre cuts him off “You are free electrons.” Fred continues on his idea
“Yes, so [with that option], you [from Hospital B] can still apply [for a grant]
because there are no formal ties [with the company]." This approach would allow
Pierre to apply as principal investigator for the research grant while enjoying the

benefits offered by the hackathon prize. "And then if we receive the grant, the three
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external members put their IP in IPfirm and we mature the application under the
umbrella of IPfirm, and when we reach a certain maturity, IPfirm gives the license to
the company we have created. And if we do not receive the [the research grant], we
put all the IP in the company." Pierre concludes the meeting by explaining why he
thinks the group should create its company now: "It would be unfortunate to have to
cover [the costs of incorporation] while we had this service for free. (...) And this

leaves us a lot of flexibility for the next three to six months, without closing any door.

"

After meeting again with their lawyers two weeks later, MHcardio sets up its empty
shell company and leaves its members” IP out of it, with “internals™ IP being assigned to
[Pfirm and “externals™ remaining their own. This strengthens clinicians and researchers’
embeddedness within Hospital B’s scientific configuration of practice while reaffirming
other group members’ identities as external contributors, creating a divide with the
external actors that are not yet knitted to the project. Creating the empty shell company
helped postpone the decision of their project orientation and the connections they would
build their project upon. Although this was intended to allow them to remain flexible in
regard to the potential contingencies of receiving a research grant or attracting venture
capital interest, this generated a less stable association between scientific, technological
and commercial practices. In addition, while the decision in terms of project orientation
was postponed, the money from the pharmaceutical company that Pierre deemed
sufficient to continue the project was specifically intended to drive the research project
forward, meaning that it couldn’t be applied to developing the technological and
commercial features. It therefore produced a linear approach to project development and
a prioritization of the scientific activities over other activities, gradually orienting the
project towards becoming a scientific project and strengthening “internal” researcher

identities.

The opposition between the scientific and commercial orientations is maintained at this
point. The complexity of orienting the project in one direction or the other arises from
their different underlying approaches to producing value and the different forms of value

they generate, although they both contribute to increasing the project’s worth. Pierre
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understood this when he said during the aforementioned meeting, “once we have done
the first part of the research on patient experience, the mobile app’s design has been
validated and we have validated our market, I may be wrong, but I think that it would be
worth a lot more to potential investors.” However, the devices they created generate an
either/or situation where the group postponed its decision to either develop inside
Hospital B as a scientific project or outside the hospital as a commercial project

depending on whether or not they receive the research grant.

4.4.1.2 Fixing differences in IP treatment within and across Hospital B's boundaries
(April to August 2017)

This second vignette is built on two intertwined issues related to managing intellectual
property between “internal” members, and between “internal” and “external” members.
These issues emerged one month after the creation of the shell company. A week prior
to the meeting presented below, Pierre met with the director of Hospital B’s research
center to discuss a potential structure to connecting the research center with MHcardio.
The director informs Pierre that his colleagues, Francine and Jessica, were not
recognized under the research center’s IP policy but rather by Hospital B’s clinical
wing. According to the latter’s policy, Jessica and Francine's contributions all belonged
to the hospital while, as part of the research center, Pierre would be awarded 50% of his
intellectual property. The first issue presented in the vignette relates to “internals™ and
Hospital B’s IP policies. which did not recognize clinicians’ contributions to innovative
projects like it did for researchers. The group organizes a meeting with a specialist in

valuation and intellectual property to better understand this situation.

Camille is an employee of the valuation center (IPfirm) of Hospital B. Pierre
explains the situation to Camille and at the same time updates Jessica and Francine
about his most recent conversations with the director of Hospital B’s research center.
“I discussed the problem of Hospital B versus research center staff’s intellectual
property. And the research center’s director told me that she was going to solve the
problem by giving Francine and Jessica researcher status.” Francine quickly

responds: “to hear this five months later! Having known that from the outset, I would
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have never embarked on this journey.” Pierre, trying to reassure Francine, tells her
that the direction of the research center had not been involved in preparing the
hackathon participation contract that stated that everyone kept their intellectual
property according to their respective institutions’ employment policies. I
understand, but try to understand the way I feel too. I trusted the organization when |
entered the hackathon," says Francine. Francine and Jessica are deeply disappointed
by the situation. All the effort they have invested in the project may not be

recognized.

This conversation highlights a clear tension between Hospital B’s clinical staff
(Francine and Jessica) and their institution. Existing devices, for instance employment
policies. generated a profound distinction in treatment between Pierre and the group’s
nurses. Francine and Jessica then felt mistreated, which could have hindered their
willingness to collaborate with the project. To deal with this tension and attach
clinicians to the project, the research center offers provisional researcher status to
Francine and Jessica for the specific project related to MHcardio. This was a quick fix to
recognize clinicians under the umbrella of the research center’s intellectual property
policy so they can continue developing the project based on their knowledge. This
solution changes the clinicians’ identities and status as both researchers and clinicians,
stabilizing Jessica, Francine and Pierre as “internals™ with the same IP treatment as each
other, but different from the “external” MHcardio members. The next part of the
discussion at this meeting focuses on how stitching technological contributions of

external members and the scientific/clinical contributions was dealt with.

After discussing Francine and Jessica’s concerns in regard to their IP, Pierre brings
back his ideas in regard to managing externals” and internals’ contributions: “So the
idea of the project is to ensure that all research and development remains at Hospital
B. And everything that is business-related is in the company. So there would be a
kind of MHcardio lab and MHcardio Inc. The MHcardio lab nourishes MHcardio
Inc. through research and development. The underlying idea is to solidify the tie
between the hospital and the company, since what creates value for the company is

access to patients.” Pierre continues to explain the research center representatives’
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view of their project: “They [the hospital research center] consider that [MHcardio]
is not a mobile app. They qualify it as a decision-making tool, and that's the
intellectual property of Hospital B. (...) So what she told me is that the three other
group members, the programmer, the designer and the architect, they can’t claim any
intellectual property on this tool. On the other hand, we [internals] can't claim the

intellectual property of the code, the design and the architecture either.”

This vignette shows that the group is gradually creating distance between internal and
external members. This divide started appearing in the previous vignettes but was
solidified by censtructing two separate entities: MHcardio lab and MHcardio Inc.
External actors’ identities are therefore recast as business partners from an external
company with strong ties to an internal research lab and as potential licensees of the
value that is generated through scientific research. This also strengthens internal
members’ identities as researchers and prioritizes researchers and clinicians’ practices as

well as their access to patients above other practices.

This device is built on Hospital B’s research center qualification of the project as “a
decision-making tool” that can only be built on internal members’ knowledge and
practices. This implies that internal and external members’ contributions, which is based
on their individual expertise rather than on their interdependencies, can stand on their
own, producing value that can be clearly identified, divided, sequenced, connected and
disconnected. Instead of profoundly revisiting existing practices at Hospital B’s research
center, the group creates a divide between externals and internals to connect a
commercial practice to the research center’s already existing ways of innovating. This
clarifies internals’ roles by freeing them from dealing with commercial and
technological challenges, which are now relegated to MHcardio Inc. while external
actors” identities are qualified from their specific expertise as technologists and

entrepreneurs.
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4.4.1.3 Outcome: Disconnecting external from internal members to do the Research
project (January to May 2018)

This last story from the MHcardio case stems from the outcomes presented in the
previous vignettes, which led the group to focus on the scientific project at the expense
of other areas of development. MHcardio had just learned that their research grant
proposal had been declined because the scientific committee thought that “it appeared
underdeveloped [in regard to] economic model, data security, integration into the EMR
and the importance of the private partner's commitment among other things (Pierre).” In
this last period, we started observing changes in the use of language, for example
replacing “collaboration™ and “we™ for “suppliers” and “you,” respectively. Members of
Hospital B were clearly differentiating themselves from external contributors.
Ultimately, group members ended up differentiating between their respective
contributions to the solution, and the division that surfaced in the first vignette caused

the project to unravel.

A couple of months earlier, en route to a scientific conference, Pierre had
coincidentally met the CEO of a digital health company (Healthfirm) on a plane who
was interested in collaborating with MHcardio by conducting a research project with
Pierre's research laboratory. Meetings were organized between MHcardio and
Healthfirm to talk about the integration mechanisms of their respective platforms, but
they never reached the stage of concrete development despite the goal of producing a
functional version to be validated in the research project for April 2018. Antoine was
questioning Healthfirm's capacity to integrate MHcardio's platform, and Jessica was
not so sure of the licensing business model the collaboration entailed. *Do you know
how many patients we would need to have on our platform to make just a few

thousand dollars? " said Jessica.

At the beginning of May 2018, MHcardio didn't have a sufficiently developed version
to begin the research project as planned. Despite the many versions that Antoine

prepared over a one-year period, they did not meet Pierre’s expectations to start the
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research-validation project. "He (Pierre) was looking for more than that", said

Antoine. Pierre starts a conversation on MHcardio's Slack channel:

Pierre [8:28 AM] "for reasons of time and commitment with students and the
university, we will proceed to build a [public research grant] with Healthfirm (they
committed $20,000). The goal is to have a functional app for the first test of our

clinical management rules (...). "

Antoine [9:04 AM] "In short I can understand that you are going with Healthfirm
without MHcardio! Yes or No?"

Pierre [9:37 AM] "Yes for now because in the short term it’s the only solution that
seems viable to us to keep our commitments to our studenis and the university.
Currently I urgently need money and a company formally organized with a functional

prototype. (...) But it's up to you to demonstrate your ability to commit yourself."

This Slack conversation reflects the cumulative effect of the previous stories and ends
up disconnecting MHcardio’s external actors while connecting more strongly with other
actors and resources - students, university, research grant, functional prototype and a
formalized company (Techfirm) - that are part of a scientific agencement. Under this
agencement, it is valuable to give the project specific resources that can’t come from
MHcardio’s external members at this point. The configuration of practices and resources
from the scientific agencement was specifically tailored for doing research, which
required a sufficiently developed mobile application to be validated through scientific
methods and sufficient funding. The level of development of the MHcardio Inc. mobile
application and the company were therefore evaluated based on scientific evaluation
criteria, which explains why the app developed by MHcardio’s coders did not seem
sufficient. This Slack conversation prompts the scheduling of a group meeting two days

later.

Phil starts the conversation by presenting the discussions he had with other
MHcardio external members: "One of the questions we had was in regard to the level

of exclusivity (with Techfirm), is it something that has been established or that
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remains to be established with them?" Pierre answers: “It's not impossible that there
would be none, because they are not interested in payving royalties in the long run.
From the moment that they don't want to pay royalties, well, there is no reason to
create exclusivity. (...) They are more interested in accessing patients and validating
their own business, their own application that is worth what it’s worth (said in a
cynical tone). (...) But the difficulty 1 find myself in now is that I need the project, the
clinical validation to start (...) although you're not theoretically very far behind

(Pierre)."

After listening to Pierre, Antoine, who had been critical of the partnership with
Techfirm for the past few months, has already made up his mind. He answers
promptly to Pierre, “When we met, we met to collaborate on the MHcardio project.
Personally, now that the MHcardio lab is forced to start something, and it decides to
go with Healthfirm, I see no point in keeping MHcardio. I don’t have any interest in
giving my energy and my concentration to this firm, so I personally choose to quit
(Antoine)." After a long silence, Fred asks "And if we decided to continue, how does
it work in relation to the MHcardio project, the development, all that, is it something
that can be kept, or not?" Antoine answers in a cold and serious tone: "The code is
mine because I am the developer, the owner because it was developed before the
creation of MHcardio. The clinical management rules belong to Jessica." Pierre then
adds, "To answer Fred's question, (...) I don't care who the developer is, the research
center will sign an agreement with MHcardio. (...) The principle of Jessica's clinical

management rules, this remains the property of the research center (Pierre)."

This story represents the broader outcomes of previous activities as well as the

connections and disconnections they produced. They gradually created a separation that

was materialized into two different structures - MHcardio lab and MHcardio Inc. -

during the previous period, making it easier to divide and disconnect external members

to replace them with another external company. Internal members, rather than

continuing with MHcardio Inc., opted for a partnership approach with an existing tech

firm, which was only interested in validating its own product. but who could invest

money in the project to apply for a research grant to fund a specific scientific-validation
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project. This approach reproduces innovation models that are typically used at the

research center.

This new connection with Techfirm recasts MHcardio’s external members’ identities as
competitors to Techfirm, and therefore as entrepreneurs building a digital technology
company that could sign a partnership with Hospital B’s research center in the future if
they were to sufficiently develop their product and business. This brought up questions
between external members like “do we really want to be business partners?” (Antoine)
and “what is the level of exclusivity” (Phil) compared to the earlier more collaborative
group meetings focused on developing better health services. This explains Antoine’s
strong reaction against contributing to a ““firm” rather than to a “collaboration,” and his
business-like reaction to who gets to keep the produced IP once group members part
ways. Based on this division, the value generated was mostly technological (Antoine)
and clinical (Jessica). and with their disconnection. the digital (technological) health
(clinical) project ended up not materializing, which led them to enroll actors specific to

a scientific agencement.

4.4.2 MHspeech: Creating a New Agencement for Digital Health

This story details MHspeech’s successful construction of a project aligning diverse
practices, and its implementation as a pilot project. The following vignettes represent
intertwined situations that were dealt with over an 18-month process. The first concerns
reaching a collaboration agreement with Hospital A that assigned how intellectual
property and commercialization rights would be managed. The second vignette is about
the process of aligning the scaling approach to marketize the project. The third vignette
represents the outcomes of the previous processes that were materialized into a cohesive
sociomaterial arrangement connecting different actors and practices so that they coexist
for the project. The specificity of this case is that these devices are negotiated in relation

to each other, as interlaced devices, producing a new form of agencement for digital
health.
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4.4.2.1 Constructing a collaboration and IP agreement with Hospital (August 2014 to
July 2016)

At this point, MHspeech’s group is composed of Dinah, a speech therapist working at
Hospital A, Robert, a programmer working for Telco and Thomas. a programmer
working in the research center of Hospital A, which is a different department than
Dinah. After being selected by Hospital A as a promising project to be further
supported, MHspeech received a first collaboration agreement draft sent by the
hospital’s innovation manager. The innovation manager told Dinah: “we will renegotiate
when the project is done. We will evaluate the contribution of every actor and split the
IP afterward.” However, this was not representative of some of MHspeech’s member’s

orientations, which prompted reactions from Robert and Thomas.

In the following weeks, MHspeech meets with an external legal advisor, Peter, who is
Robert’s friend, to come up with a counter-proposition. Hospital A's lawyer agrees
to meet with the group to discuss the terms of the collaboration and IP agreement.
Peter suggests that the hospital could be the sole owner of MHspeech's intellectual
property in exchange for MHspeech having the exclusive development and
commercialization rights to reap the benefits of the IP that’s been created. The
hospital lawyer, however, did not see eye to eye with Peter and seemed shocked by
the proposal. She replies, I don’t know that there is anything to discuss here. There
is no IP yet to protect. You should continue the project and we will see at the end
what each of you contributed.” After this meeting, MHspeech's group stays at the
hospital a little longer to share their impressions of what happened in the meeting.
The atmosphere is tense. Robert is frustrated. No one dares to speak for a few
seconds. Robert, explaining why he and Peter thought that this suggestion would lead
to a better way of collaborating, says: “This approach would greatly simplify our
future relationship with the institution. We would no longer have to establish who
owns the intellectual property when someone from [Hospital A] contributes to our

project.”
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Peter and Robert consider IP in a different light than Hospital A’s practices would
indicate that they do. They proposed creating a new kind of IP agreement that involves
two discrete aspects: intellectual property and commercialization rights. Underlying
their proposal is the idea that the creation of knowledge is not only valuable through a
scientific agencement from MHspeech’s standpoint but rather that value is built on
securing and producing the means to commercialize that knowledge. This therefore
clarifies the distinction between two evaluation networks and transforms the role of IP
from a protection and recognition device, as is usually the case in scientific practices, to
a device meant to produce commercial value. It would also create a stronger tie with
Hospital A, generating a more open collaboration that goes further than MHspeech’s

specific goals at this point in time to potentially include other actors from the hospital.

The reaction of Hospital A’s lawyer shows that the organization’s traditional practices
are built on a linear approach to development that is focused on creating scientific
knowledge that could later be evaluated for its scientific (through publication and
research grants) and commercial (through licensing) worth. This approach also connotes
value as being produced by individual experts whose specific knowledge can be clearly
defined to divide their contributions. In Hospital A’s practices, IP is stuck in a scientific
agencement that aims at recognizing and protecting inventors for the knowledge they
created. This, however, does not recognize Robert’s commercial orientation and the
challenge of connecting it to the project. The day after this meeting, the group receives
an email from Robert saying that he is quitting the project, sparking an intense email

exchange:

From: Robert (September 17 2014 9:31 AM)

“I regret to announce that I am quitting the MHspeech project. [...] I do not see how
this project could work without major changes to the corporate culture in the

hospital.”

From: Dinah (September 17 2014 9:42 AM)
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“After all the efforts we have made, I think it is important to finalize at least phase

one, which is feasible with little budget.”

From: Robert (September 17 2014 10:17 AM)

“I would like to finish phase one but [...] without us to make it work, it can’t work.
The other problem is that MHspeech will probably not be a commercial success in
phase one, so there will be no money to sustain it. [...] It would be impossible to

market it with the kind of agreement the hospital proposes.”

[-]

After exchanging a few emails trying to remedy to the situation, Anthony, Hacking
Health's director, is put in the loop to help the group figure out a way to deal with

Hospital A to continue its development and keep Robert connected to the project.

From: Anthony (Hacking Health Director and Co-founder) (September 18 2014
03:37 PM)

“The situation can certainly be frightening since you are trying to set a precedent at
the Hospital. However, it’s essential to revisit the existing collaboration agreement at

the hospital because it is not consistent with startup situations.”

From: Robert (September 18 2014 04:04 PM)

“(..) I would be very happy to reconsider my participation if we had favorable

conditions and clear rules.”

This email exchange highlights the role that existing practices ( “corporate culture”)

play in helping or hindering connections for the production of specific forms of value. In

this case, the existing collaboration agreement can’t connect with actors oriented

towards producing value through a startup practice. In addition, Dinah’s answer shows

that she is interested in improving her own clinical activities for her needs and that of

her patients. However, Robert’s perspective takes into account the more complex issue

of sustaining the project rather than producing a quick fix to Dinah’s needs. Anthony
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presents himself as the spokesman for the startup world, confirming that Hospital A’s
practices are not consistent with the conditions necessary to produce startups. He also
explains that changing this agreement involved profound transformations for the
hospital ‘(“LS'erting a precedent”). A few days later, Anthony meets with the hospital

CEO and lawyer to argue Robert’s case.

Anthony argues that from Robert’s perspective, the IP agreement that was suggested
by the hospital was very upsetting. The lawyer did not understand why, arguing that
every actor is protected with her approach. Anthony explains that Robert could lose
all the work he invested in the project if an agreement was not ultimately reached
with the hospital. “This explains why Robert wants to sign an agreement before
continuing to work (on this project),” says Anthony. The lawyer responds, "But no,
he would keep his IP!" Anthony tells the lawyer that Robert would indeed keep his IP,
“but without the clinician’s IP, Robert’s IP isn't worth a dime since it can’t become
a commercial product.” The hospital lawyer starts realizing that MHspeech’s

situation is different from the ones she usually deals with.

In this last part of the vignette, Anthony becomes the spokesman for Robert’s interests.
He justifies Robert’s concerns, which are based on his position as an outsider to
Hospital A and the scientific practice. This explains why the value of Robert’s
contribution does not lie within his practice but comes from its hybridization with
clinical and scientific contributions. These considerations were, however, not recognized
by any devices that are usually attached to Hospital A and the scientific practices. This
breakdown forced a negotiation of existing practices, helping Hospital A’s lawyer
realize Robert’s concerns. Finally, this vignette shows how consequential reorganizing
this IP device is for connecting actors and pooling their value to produce innovation

across practices.

4.4.2.2 Aligning Scaling approaches to marketize the project (December 2015 to July
2016)

This second vignette builds on the outcomes of the previous one that touched on issues

concerning the commercialization process of MHspeech’s project. At this point, the
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group, which now includes Robert, Dinah and a new peripheral member, Andrea (health
researcher), is still in the process of negotiating a collaboration agreement with Hospital
A. Dinah and Robert registered the company as equal partners to prepare for signing the
collaboration agreement once it’s accepted by both parties. This story, however, is about
Dinah and Robert having different perspectives on how the project should be marketized
to reap benefits. We show them negotiating between two scaling approaches that

prioritize either technological or clinical development.

With the project slowed down by the process of building a collaboration agreement
with Hospital A, Robert, who has decided to stay with the group, is trying to come up
with new ways to commercialize their product. He is convinced that MHspeech, as
designed in the hackathon, is too specific to be commercially profitable and that this
could not attract venture capital funding. Rather than developing the MHspeech
product for speech-language pathologists, Robert is proposing to develop a platform
(Telemed) that provides tools to clinicians to intuitively create a mobile application
for their services. Dinah resists the idea. At one of the group's weekly meetings, she
argues with Robert: "But I'm telling vou, Robert, (...) there are doctors who came to
me asking ‘could we record 5-minute clips of children at home to evaluate their
behavioral development?’ We can make derivatives of MHspeech, like in our
Telemed platform model, and create derivatives for autism for example, but always
from MHspeech's foundations.” Once again, Robert seems only half convinced by
Dinah's arguments. At the next weekly meeting, he says "there is no commercial
potential with MHspeech alone. I did some ROI [return on investment] analysis, and
I don’t see how MHspeech alone could [turn profits]." Dinah confides to me later:
"This [the development potential for other health disorders], Robert doesn't see it.

n

But it's okay because he's not a clinician.

This vignette shows the difference between Robert and Dinah’s orientations. Robert
aims to construct a project that can connect with venture capitalists’ resources while
Dinah is focused on developing across different clinical practices. Dinah sees
opportunities to scale the project based on her clinical and disciplinary knowledge and

her relations with other “users” from different clinical practices while Robert sees it
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through his technological and commercial knowledge and prior experience with working
in a tech business. This produces different scaling orientations, one of which was based
on using the project’s existing technological features to expand to other clinical
practices (Dinah), while the other was based on technological development of the
Telemed platform (Robert). Robert uses a ROI analysis to evaluate their project’s
current potential worth and its capacity to connect to a more commercial path. This ROI
approach, which is related to commercial practices, could not calculate the potential of
scaling through Dinah’s approach, meaning that different forms of evaluation practices,
and then different devices. had to be involved in validating the project’s worth. This
differentiation between Robert and Dinah strengthens their relative identities as
technological entrepreneur and clinician respectively, with both of them feeling the

other doesn’t understand their perspective.

A couple of weeks later, Robert and Dinah meet with health technology specialists -
experienced entrepreneurs and engineers - associated with Hacking Health. Despite
the progress in developing MHspeech's mobile app in the last few weeks, Robert
comes back with his idea of the Telemed platform, explaining that he thought there
was more commercial potential to attract investors’ attention. Etienne, one of the
health tech specialists, intervenes: "for investors, [developing a platform] is not as
good as staying in the MHspeech niche and you become the standard for speech
pathologies and maybe autism if you potentially develop MHspeech horizontally. You
have this expertise and it differentiates you from others.”" Dinah and Robert stay
together after the meeting to talk it through. Dinah tells Robert that they could start
by developing MHspeech to sell to clinicians, and “then create screening features to
sell it directly to patients.” Robert replies smoothly "I really liked our conversation,
it made me reflect on the project. In fact, I don’t mind one way or the other, I just
want to go to a wider markel than speech therapy." He then starts grilling Dinah with
questions about what clinical screening is. After Dinah's explanation, he says, "It's
really impressive." Dinah replies, "l know! That's what 1've been telling you from the

outset!"
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This last part of the vignette represents a meeting with experienced health technology
entrepreneurs. Etienne (one of these entrepreneurs) explained that venture capitalists
would value a product developed from a basis of profound and specialized clinical
expertise that become standard in a “niche™ market. It therefore identifies the project as
a service for speech pathologies, which differentiates the company from others on the
digital health market. Etienne translated Dinah’s perspective of expanding to other
clinical practices into commercial language. valuing and connecting her orientation with
a commercial orientation. Dinah even told me later that evening: "finally someone who
is able to put my reluctance [to focus on Telemed] into words." This translation had a
strong impact on Robert’s perspective, opening his mind to other development
approaches, despite his continuing interest in constructing a project “fo go to a wider
market.”” This brought Dinah and Robert’s clinical and commercial practices closer,
explaining why Robert ends up showing a growing interest in learning about “clinical

screening.”

4.4.2.3 Outcome: Signing the collaboration agreement to start the Pilot Project (August
and September 2016)

This story occurs a couple of weeks after the meeting represented in the previous
vignette and shows that the accumulation of previous outcomes led to the construction
of an agencement that linked Robert, Dinah and Andrea’s technological, startup, clinical

and scientific practices to produce a digital health project.

During their weekly meeting, Dinah, as usual, shares new information she gathered
from Hospital A. "Jan (the hospital's associate director) wants us to sign. She said
that our research protocol is good, and that the collaboration agreement (which
relied on some aspects of the business model) we presented was good too."” This
implies that, in order to sign the collaboration agreement with the hospital, the
project had to be aligned with the hospital in terms of their research and business
model, and therefore that all these devices had to be attached. The collaboration
agreement involved an IP agreement built on the new conceptualization suggested by

Robert and Peter, which separated IP as recognition (scientific) and as a
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commercialization (startup) device. "So when we sign, we can start the research
project. [...] Yet, we should really think about whether there are people who are
interested in buying the service. And we do need a publication at some point,
regardless of the type of publication (Dinah)." Robert seems reassured. His fear of
ignoring the commercial aspects is dissipating. "Yes, it's important to validate our
business model as well" says Robert. The process they constructed helped validate
technological and commercial development while doing the clinical validation
research. At the end of the meeting, Dinah tells me about the type of publication she
has in mind: "We will publish in a journal, probably a very clinical journal, which is
less scientific. Scientific committees are less demanding in these more clinically

oriented journals.”

This story shows that the different devices that were synchronically negotiated — for
instance, the collaboration and IP agreement, research protocol, and the scaling
approach - connected different actors, resources and knowledge to the project. This
produced an agencement at the intersection of different practices, creating the means to
begin the “pilot project” to validate the underlying scientific, clinical, commercial and
technological hypotheses of the project while meeting these different practices’
evaluation criteria. To do so, each actor agreed to adapt the evaluative principles related
to the practices they identify with. For example, Dinah, despite her initial interest “in
the scientific aspect more than the commercial aspect” (Dinah) agreed to publish in a
clinical publication with “less demanding scientific committees” rather than engaging in
a more scientific process that would not have been consistent with the project's stage of
technological and commercial development. This means that the scientific features of
the project were subjected to less rigorous evaluation criteria from a scientific standpoint
to leave some room for other practices to coexist in the project. The pilot project is also
used as a means to validate the technological features of the project and the commercial
value of the product. On the other hand, Robert agreed to orient the project towards a
trajectory that did not necessarily suit his market evaluation based on a ROI analysis. In
the end, their pilot project is a means to validate the project’s value under a variety of

practices, from clinicians and medical teams, entrepreneurial actors and researchers’
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practices, generating a more open model of innovation. The new devices developed by
MHspeech changed the linear model of innovation that is embedded in Hospital A’s
existing configuration of practices, actors and devices. This means that signing the
collaboration agreement actualized the new connections and the new model of
innovation that have been progressively constructed throughout the process of producing

MHspeech as a digital health project.

4.5 Discussion

The purpose of this article was to highlight the “bifurcation of agency™ (Muniesa et al.,
2007) that underlies existing considerations for the effect of material instruments, such
as IP and business model instruments, in open innovation research. As we discussed,
this separation from the socio-material configurations of knowledge. actors, relations
and other devices that make actions and instruments whole can’t explain the full picture
of what is disrupted when opening innovation to connect actors, knowledge and
resources that are built on and locked in different socio-material configurations. Co-
producing innovative outcomes across different agencements is then inseparable from
reshuffling, aligning and transforming different agencements built on different
resources, devices and practices. We then set out to investigate “how is an existing
configuration of resources, devices and practices transformed for the production of a

new digital health agencement?”

In this section, we first present our view of the infrastructure that was uncovered when
examining the socio-material configurations at play during the critical moments
MHcardio and MHspeech faced in their development. We then draw on such
considerations and the findings of the preceding section in order to explain how each
project ended up producing different models of innovation (Godin, 2006; 2017) - a
linear model of innovation in the case of MHcardio and an open model of innovation for
MHspeech - that ended up producing a scientific research project and a digital health
project, respectively. We contrast the reproduction of this “linear model of innovation”
that is built on a rigid sequencing of activities, from scientific discovery to

commercialization, which ends up producing a scientific project to the creation of an
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“open model of innovation™ that reshuffled and combined existing agencements for the

production of a new form of agencement in the form of a digital health project.

4.5.1 Infrastructuring Models of Innovation for Digital Health

This research has helped us bring to light what was hidden underneath the surface of
Hospitals A and B’s models of innovation and that needed to be changed for the
production of a digital health project. Just like Hardie and MacKenzie (2006) used the
notion of agencement to highlight the “conditions of possibility of economic actors: the
often-ignored infrastructure that enables them to be the actors they are.” the notion of
agencement helped us uncover what oriented MHcardio towards becoming a scientific

project and MHspeech towards becoming a digital health project.

Infrastructures are black-boxed artifacts and actors upon which other actions and actors
are constructed, to the point that they become invisible (Star and Ruhleder, 1996) when
they are “smoothly-functioning” (Hardie and MacKenzie, 2006). These infrastructures
are fundamental for actors’ activities (Bowker and Star, 2000: Hardie and MacKenzie,
2006) and then are highly consequential to the way they innovate and collaborate.
According to Nicolini et al. (2012), "Although they are often forgotten, numerous
“boring objects” (Star 1999) combine, structure, anchor, and enable collaborative work."
Infrastructures operate under the surface and only become visible when a breakdown
occurs in practice (Star, 1999), mostly when different agencements are connected
because they each rely on different “invisible™ infrastructures that generate friction
when they are intersected. Connecting new actors to each other generates new relations
that can create frictions and breakdowns related to their respective agencement’s
infrastructure. For instance, Camille, a patenting expert from IPfirm. when talking about
the complexity of constructing the means to help the project progress by moving from
the hackathon to the hospital, had this to say during a meeting with MHcardio

represented in the second vignette about this group project:

“(...) the contextual complexity that creates obstacles like the ones we are trying to
solve now emerge because there are not so many [projects from digital health

hackathons| that are carried out to the end. (...) if we account for [the hospital’s
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internal] complexity, and add that a structure (Hacking Health) that is completely
external to the hospital and that doesn 't have all the legal information either, well it
creates glitches between organizations, between contracts that may contradict each
other a little. And it's by observing these glitches and the related struggles that we

will perhaps improve structures for future projects."

This quotation highlights the power of agency of devices (“contracts™) upon which
organizations and innovation models are built and that bear their respective meaning that
can be difficult to reconcile for the production of new agencements. Indeed. existing
contracts at Hospital B were meant to orient a specific approach to innovation that was
different than the one implied by the Hacking Health hackathon participation contract.

As a lawyer involved in writing the latter contract said:

“(...) a hackathon, by definition, involves creation under conditions of chaos (...)
with a great mix of ideas from everyone. (...) So we were walking a fine line not to
impede the creative process and our big fear (...) of predetermining the way to go,
which isn't good for the creative process. So we prepared something to be signed to

minimally regulate the process, and then we told ourselves we'll see what happens.”

This participation contract was tailored to foster a collective process of creative
combination of different actors” knowledge and ideas by leaving flexibility in regard to
the form the project would become. This flexible and collective process that was meant
for intersecting multiple agencements was, however, profoundly different from that of
Hospital B. This explains why creating these new intersections of actors and resources,
and therefore different agencements, generated breakdowns that were difficult to predict
because of the transparent nature of the infrastructures at play (Star, 2010). For example,
in the second vignette about MHcardio, we showed that the breakdown between the
hackathon participation contract and Hospital B’s IP policies revealed the problematic
difference in IP treatment between researchers and clinicians that was materialized in
clinicians” employment policies. This brought to light an infrastructure that was taken

for granted at Hospital B and that was foundational to the model of innovation
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traditionally used at the hospital, which gave primacy to scientific discoveries from the

research center.

These considerations emerged from the comparison of the outcomes of (1) MHcardio,
which failed to produce its digital health project and ended up reproducing a linear
model of innovation for the production of a scientific research project and (2)
MHspeech, which created and interlaced different agencements, transforming existing

devices to produce an open model of innovation and a digital health project.

4.5.2 Reproducing a Scientific Agencement

In the case of MHcardio. our vignettes highlight the progressive orientation given to the
project to become a scientific project. In the first vignette, we showed a startup
configuration of practice that was at odds with a scientific configuration when the group
tried to incorporate as a company. Under the commercial agencement, the incorporated
company needed to own 100% of the intellectual property produced, with a shareholder
agreement that would be “completely neat, and that can't leave venture capitalists
wondering (MHcardio lawyer).” This model was based on a concept of companies that
can rapidly scale by building on venture capital funding. However, assigning the
produced IP to the company would have identified the researchers as entrepreneurs,
which would have blocked Pierre’s ability to apply to a research grant as the lead
researcher. The group therefore created an empty shell company (without assigning its
members’ individual IP to the company) as a placeholder to potentially sign a
collaboration agreement with Hospital B’s research center and look for venture capital
funding. However, to do so, Jessica, Francine and Pierre assigned their IP to IPfirm,
which protected the IP of researchers from Hospital B’s research center during their
research before commercializing it by licensing it out to external companies. IPfirm is
thus an infrastructure operating in the background. supporting the linear scientific model
of innovation. Assigning “internals’” IP to IP firms created the first separation within
the group, which allowed them to apply to a research grant to fund their research

project, but oriented the project towards a scientific orientation.
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In the following critical event related to dealing with the differences in IP treatment,
Francine and Jessica were given provisional researcher status to be recognized under the
research center’s IP policy, which assigns 50% of the revenue from IP to the research
center. This distribution of IP shares is built on the concept that the risks that help
generate researchers’ discoveries is taken on by the research center, which provides the
infrastructure, such as technicians, laboratories and access to patients. Assigning this
provisional status generated a stronger association with the scientific configuration of
the research center, which increased its agentic power to produce a scientific orientation
for the project. In addition, the group split between MHcardio lab and MHcardio Inc.,
dividing the clinical-scientific and the technical-startup actors, with the scientific actor
taking a primary role to generate value to be given later to the startup actor. The product
was even qualified by the research center director as a “clinical decision-making tool” in
the declaration of invention, clarifying that external group members could not have
generated this. Researchers therefore aimed at validating clinical hypothesis through
rigorous scientific methods to answer scientific evaluation criteria, which required
producing an application robust enough to be experimentally validated. Whereas
external members (coder, designer, architect) wanted to develop the product in a more
iterative manner, internal members (within the scientific configuration of practice)
needed to rely on a sufficiently developed version of the product in terms of “economic
model, data security, integration into the EMR and the financial contribution of the
private partner.” This explains why Pierre’s “only solution™ was to collaborate with
Techfirm. who had the capacity to finance the research and whose product was more
advanced. Pierre’s action was oriented by the underlying infrastructure of “the research

grant, students and the university” that made him a researcher.

In the end, MHcardio reproduced the scientific configuration of practice’s model of
innovation that was built into the research center’s innovation infrastructures. This
model of innovation was based on a specific conceptualization of innovation that was
built on devices like a declaration of invention and IP policy, and actors like IPfirm and
the research center as well as a specific sequencing of activities from scientific

discovery to development and commercialization. This explains why MHcardio wasn’t
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able to attach its external members, who ended up leaving the project, turning it into a

project that produces value specific to a scientific configuration.

4.5.3 Creating a new Agencement for a Digital Health Project

In contrast, MHspeech’s case highlights how different configurations of practice were
aligned to produce a digital health project based on creating a new agencement.
Infrastructures similar to those presented in MHcardio’s case were also at play in
MHspeech’s connection to Hospital A. For instance, in the first vignette about
MHspeech, we showed how consequential the IP device was as it almost pushed Robert
out of the project. The complexity of changing this infrastructure is clearly stated in

Anthony’s email to MHspeech’s group members:

“The situation can certainly be frightening since you are trying to set a precedent
at the hospital. However, it's essential to revisit the existing agreement at the

hospital since it is not consistent with startup situations.”

This statement highlights the infrastructural potential (“trying to set a precedent™) of the
change Robert and Peter suggested to Hospital A, or more precisely the connection
between the immediate and the longer term - what Ribes and Finholt (2009) labeled the
“long now™ - that the concept of infrastructure underscores. Changing this agreement
could lead to the agencing of other projects under similar rules, relations and resources.
In this quote, Anthony also stresses the breakdown that occurs around the construction
of an IP agreement, which brings to light the different orientations of Hospital A’s and
startup’s configurations. This format of IP agreement, however, was more than an issue
of a contract as an instrument. This instrument was stabilized with other things and
actors functioning under the surface, like other practices, a firm specialized in IP
protection, licensing and commercialization (IPfirm), devices (IP and collaboration
agreements) and human actors (for instance, Hospital A’s lawyer). These infrastructures
were invested in a specific model of innovation, just like in Hospital B's case. Indeed,
Hospital A’s IP policy was built on a model of innovation that relied on producing
scientific knowledge and inventions before evaluating its commercial value, licensing it

out for its development and then commercializing it. As such, the existing IP policy and
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this whole configuration of socio-material relations was ‘black-boxed.” producing
specific activities related to innovation that needed to be changed to manage the
breakdowns that occurred when introducing a new “startup™ configuration of practice.
Hospital A and MHspeech ended up creating a new IP agreement that accounted for the
different actors’ interests from different configurations (clinical, scientific, technological

and commercial).

Rather than maintaining the existing conceptualizations of IP of either startup or
scientific configurations, Robert and Peter’s revised approach, which assigned IP as a
protection and recognition device to Hospital A in exchange for exclusive rights of
commercialization, created a new device that bridged scientific and startup interests.
This created a new method for aligning the scientific and startup configurations, which
were traditionally aligned in a linear fashion, to create a new model of innovation
allowing for transformation to occur by generating new connections between different
worlds that “makes possible new kinds of joint endeavor” (Star and Griesemer, 1989)

for the development of new forms of value of digital health nature.

In addition, the selected scaling model (see the second vignette on MHspeech), which
would be developed horizontally across different medical practices instead of a
technological approach related to constructing a broader platform, helped connect the
clinical, technological and startup configurations by reconceptualizing the scaling model
taken from a technological-startup orientation. Robert tested MHspeech’s potential as a
niche product for speech therapy to turn profits with a ROI analysis, which showed the
project to be too specific to produce financial benefits under a technological-startup
orientation. If the group was oriented by this device, MHspeech could have stopped its
development process or changed its orientation towards the technological development
of a platform that would later be implemented in hospitals. However. by translating
Dinah’s clinical scaling model (“We can make derivatives of MHspeech (...) for autism
for example, but always from MHspeech's foundations.”) into commercial language
("for investors, [developing a platform] is not as good as if you stay in the MHspeech
niche and you become the standard for speech pathologies and maybe autism if you

potentially develop MHspeech horizontally. You have this expertise and it differentiates
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you from others."), Etienne provided a new conceptualization of a scaling model at the
intersection of Dinah’s clinical orientation and Robert’s technological-startup
orientation. This contributed to Robert and Dinah enrolling in a new agencement that

aligned clinical, technological and commercial configurations of practice.

In the end, MHspeech produced a pilot project rather than a scientific research project,
to “really think if there are people who are interested in buying the service,” which
means validating the startup hypothesis of the project, while producing “a publication at
some point, regardless of the type of publication (Dinah),” recognizing the need to
scientifically validate the project. Changing the way to value a project, and therefore the
orientation of activities to produce value, profoundly changed existing relations for the
creation of a digital health project that connects and aligns actors, devices, knowledge
and resources from different configurations. For instance. the type of publication that
was selected was based on less rigorous scientific evaluation criteria, which helped
produce a pilot project that gave some room to validating the clinical, technological and
commercial hypothesis while the scaling model was meant to develop across different
medical practices rather than through more technological development. The pilot project
was the materialization of the hybrid form of digital health project that was produced
because of the creation of a new agencement that aligned different configurations of

practice.

4.6 Conclusion

In this article, we have explored the process of producing a digital health project and its
deeper impact on the socio-material configurations behind actors’ practices. We tracked
the progressive creation of two projects to explain the challenges of changing existing
models of innovation and better see how a digital health project is produced while
considering its impact on existing configurations of practice. The increasing role digital
technologies play in health is leading to interactions between actors that are new to each
other, which generates profound pragmatic issues. To address this pragmatic layer, we
used a practice-based approach built on the concept of agencement that helped unpack

the performative effect of specific devices as well as the way they were changed to
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produce a new model of innovation that allowed for more transformation in actors’

practices for the production of a digital health project.

Our comparative case study approach was especially revealing of the challenges these
processes entailed since it allowed us to track the construction of projects from the
alignment of existing configurations of practice. What stood out in our analysis is that
for a digital health project to be produced. its contributors had to profoundly change
their practices to create an agencement specific to their digital health project while
taking into consideration evaluation criteria from other configurations (e.g. scientific,
commercial, technological and clinical). These changes involved a redefinition and
reconfiguration of the underlying infrastructures that shape the specific orientations that
are traditionally mobilized in health for the creation of a new forms of agencement that
had yet to generate its own configuration of actors, devices and knowledge. This
perspective explains why MHcardio ended up reproducing a scientific project while

MHspeech became a digital health project.

Our research helps understand how digital health is changing the practices of modern
medicine (Topol, 2012) and health science (Lang, 2011) while it also changes
commercial and technological practices. It however also shows why the digital turn in
healthcare is so difficult to produce. We pinpoint the different evaluation criteria,
devices, actors and practices at play that need to be revised for digital innovation to have
an impact in health. This impact. however, is deeper than the visible actions of
innovators and of the outputs in the form of the products they implement. It also, and

more importantly, produces transformations in existing configurations.
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Appendix 4.1: Tables Analyzing Data from MHcardio

1.1 Creating an empty shell and dormant company (1 of 2)

Data

Recontextualization

What is produced

"as a lawyer who works in this kind of environment
[the startup world], based on what I understand of
the project, I would put 100% of the property in the
company.” (...)

“our (the firm's) contractual structures are always
built for companies that will have to raise capital in
the short or medium term to continue their growth."”

This suggests that the lawyer is part of the startup
agencement that produces a specific understanding
of the way the project should be constructed. This
agencement generates an understanding  of
intellectual property and company incorporation as
devices tailored for raising financial capital from
venture capitalists. This is the beginning of the
construction of a “market agencement” towards the
marketization of this project

Group members are identified as entrepreneurs
aiming to generate growth potential to attract
venture capital funding. With the construction of
this agencement, group members would become
partners of a company built to orient subsequent
actions towards connecting with resources and
actors from the startup world.

1.2 Creating an empty shell and dormant company (2 of 2)

Data

Recontextualization

What is produced

“So the first part of this solution is that IPfirm takes
the intellectual property of the three members [of
Hospital B]. The three externals don’t put their IP
in IPfirm and we create a company. (...)

Hospital B is entangled with IPfirm whose role is to
patent, protect and commercialize IP produced by
university scientists. This service is paid for by
Hospital B’s research center, which aims to help its
own professionals. This entanglement produces
specific practices to producing inventions and
commercializing it

It connects clinicians and the researcher with
Hospital B and disconnects external and internal
group members. This strengthens clinicians and the
researcher’s identities as members of Hospital B
while reaffirming coder, designer and architect
identities as external contributors. This increases
the differentiation between external and internal.
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"Since we have enough money to work until
September, this pushes back the decision 1o
September until we know what happens.”

This money comes from a pharmaceutical company
and is embedded in a scientific agencement, which
Pierre and Jessica are part of. The money was
moved from the company, through the research
center (which received its traditional 30% share), to
Pierre’s research funds. This money was redirected
to begin a research project to validate patients’
experience of the developed mobile application and
to postpone the decision on the orientation that the
project will take in the long run.

These resources are specifically intended to drive
the research project forward, and can’t be applied to
developing the technological or commercial
features of the project. It therefore produces a linear
approach to project development, from developing
scientific knowledge towards commercializing the
produced IP. It also creates a hierarchy, with the
research side of the project taking precedence. This
is where the project starts being qualified as a
research project.

Then Fred says “since the IP is in IPfirm for you
and the externals’ is not in the company either... "
Pierre cuts him “You are free electrons.”

Fred continues on his idea “Yes, so [with that
option], you [from Hospital B] can still apply [for a
grant] because there is still no formal tie [with the
company|."”

The research agency Pierre wanted to apply to did
not allow researchers to be part of the company
they were collaborating with. The device that is
produced connects with practices specific to
research. By applying to a research grant, one
would therefore produce a research project.

External actors are not yet stitched together with the
hospital and its members while internal actors are
not stitched to the company.

Because the IP is not in the company yet, the
company does not belong to the startup world.

This MOU 1s a temporary fix that creates a less
stable  association  with  different  potential
orientations for future connections with either
scientific actors or actors from the startup
agencement. It opens different opportunities for
connection and generates fuzzy identities for group
members as internal/external and external/internal.

1.3 Fixing differences in IP treatment within and across Hospital B’s boundaries (1 of 2)

Data

Recontextualization

What is produced
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“The research center's director told me that she
was going to solve the problem by giving Francine
and Jessica researcher status (Pierre).”

This is the way this type of situation is usually dealt
with at Hospital B. This is meant to create a quick
fix so that clinicians are recognized under the
umbrella of the research center's intellectual
property to continue contributing to developing
knowledge.

This is an example of a patch, which is specifically
designed for a single use. It only bridges two actors
at a time.

This reshuffled clinicians™ identities as both
researchers and clinicians, although in practice,
their resources provided under their employment
agreement only allows them to work in clinic.

This created the means for clinicians to be
recognized for their contributions. This stabilized
the group of clinicians and the researcher as
“internals” because they now receive the same IP
treatment. However, they have a different one than
“externals,” which creates a differentiation among
MHcardio group members.

1.4 Fixing differences in IP treatment within and across Hospital B’s boundaries (2 of 2)

Data

Recontextualization

What is produced

“So the idea of the project is to ensure that all
research and development remains at Hospital B.
And everything that is business-related is in the
company. So there would be a kind of MHcardio
lab and MHcardio Inc. The MHcardio lab
nourishes MHcardio Inc. through research and
development. The idea behind this is to maintain the
tie between the hospital and the company, since
what creates value for the company is access to
patients (Pierre).”

Hospital B does not manage business-related issues
in its projects and usually partners with external
firms or leaves the commercialization of knowledge
to IPfirm. Creating MHcardio lab is a way to
diverge from these existing practices to establish a
new way for MHcardio Inc. and its members to
access and contribute resources. Research and
commercial practices would therefore be connected.

This is an accumulation of previous activities that
created differentiation among group members. The
boundaries between actors and their different
identities are made clearer by constructing two
separate entities. External actors’ identities are
recast as members of a company and
collaborators/licensees of the value that is generated
by researchers through accessing patients. Internal
actors’ identities are solidified as researchers.
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This shows an orientation that presents the value as
being produced from researchers, clinicians and
access to patients. It positions researchers and
clinicians above other group members.

“They [the hospital research center| consider that it
[MHecardio] is not a mobile app. They qualify it as
a decision-making tool, and that's the intellectual
property of Hospital B. (...) So what she told me is
that the three other group members, the
programmer, the designer and the architect, they
can’t claim any intellectual property on this tool.
On the other hand, we can’t claim the intellectual
property of the code, the design, the architecture
either (Pierre).”

This shows the different elements that are part of

producing digital health: clinical, scientific,

technological, commercial.

It presents each group’s contributions as existing on
their own and as producing their respective value
that can be separated, identified, connected and
disconnected.

It also shows that the research center is stuck in a
scientific agencement that sees what is valuable in a
specific way and therefore they orient their
practices of protecting and dividing IP based on the
actors’ respective expertise.

This qualification divides actors’ contributions
rather than creating a hybrid of their collective
contribution.

This divides actors’ identities and roles based on
their expertise.

1.5 Disconnecting external from internal members to do the Research project

Data

Recontextualization

What is produced

"for reasons of time and commitment with students
and the university, we will proceed to build a
[public research grant] with Healthfirm (they
committed $20,000). (...) The goal is to have a
functional app for the first test of our clinical

The internals decided to disconnect, at least
temporarily, from the rest of the group to partner
with an external firm that can provide resources to
support their research practices.

This shows that the internals were part of a

This produces an association of actors around the
research project and therefore recasts MHcardio as
a research project. This clarifies the roles of
clinicians and researchers and how they contribute
to this research while disconnecting “externals”
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"

management rules (...)

scientific agencement including other actors that
produced what seems to be the only possible
orientation.

Products have to be validated through scientific
approaches. This means that the app developed by
MHcardio programmers does not suit the rescarch
purpose.

Priority is given to the research project and the
criteria of what constitutes a functional app are
based on scientific agencement. The app itself is
produced to test the clinical management rules,
while the technological features of the app are not
considered important.

from the project.

This positions coding and designing as of secondary
importance to research since the goal of developing
the mobile application is to test the clinical
management rules.

"One of the questions we had was in regard to the
level of exclusivity [with Techfirm)], is it something
that has been established or that remains to be
established with them? (Phil)"

“It's not impossible that there would be none,
because they are not interested in paying royalties
in the long run. (...) They are more interested in
accessing patients and validating their own
business, their own application that is worth what
it’s worth [said in a cynical tone] (Pierre).”

This questions whether or not the connection
between the research project and Techfirm has
completely disconnected the MHcardio external
group members and therefore, if there is
commercial value in continuing to work with
MHcardio lab.

This is a patch to allow a temporary exchange of
resources between two clearly defined partners to
exchange specifically defined resources.

Pierre opens the door for MHcardio to compete
against Techfirm saying that their product is close
to theirs.

MHcardio external members are now out of the
decision-making process, making them a totally
external entity. They become competitors of
Techfirm and therefore entrepreneurs trying to draw
in the research group’s interest in collaborating.

Researchers become validators of the patient
experience of Techfirm’s product so that this firm
may validate its business and technological value.
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Appendix 4.2: Table Analyzing Data from MHspeech

2.1 Constructing a collaboration and IP agreement with Hospital A (1 of 2)

Data

Recontextualization

What is produced

Peter suggests that the hospital could be the sole
owner of MHspeech's intellectual property in
exchange for MHspeech having the exclusive
development and commercialization rights to reap
benefits from the created IP.

IP at Hospital A is stuck in a scientific agencement.
In this agencement IP is meant to protect and
recognize the inventor of the produced knowledge.
Peter’s suggestion aims at dissociating this practice
of  recognizing the inventor from  the
commercialization of what is produced. This means
that what is valuable to sustain the project is not IP
itself (in the sense of recognizing who produced
knowledge) but the means to commercialize that IP,
with a clear intent from the outset of how IP is
going to be generated.

This creates a new conceptualization of what IP is
and what it is for. This transforms the role of IP as a
protection and recognition device to a device meant
to produce commercial value. It introduces a startup
agencement in the practices of Hospital A with the
clinician in the project becoming an entrepreneur.

2.2 Constructing a collaboration and IP agreement with Hospital A (2 of 2)

Data

Recontextualization

What is produced
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Anthony explains that Robert could lose all the
effort he invested in the project if an agreement was
not ultimately reached with the hospital. “This
explains why Robert wants to sign an agreement
before continuing to work (on this project),” says
Anthony.

"But no, he would keep his IP!" responds the
lawyer. Anthony says to the lawyer that Robert
would indeed keep his IP, “but without the
clinician’s IP, Robert's IP isn’t worth a dime since
it can’t become a commercial product.”

Producing knowledge in itself is not valuable for
Robert. The value of his effort lies in the potential
to commercialize what he produces. This means
that the value of Robert’s contribution and
knowledge does not lie within his practice but
comes from its hybridization with clinical
contributions/practices.

Hospital A’s lawyer’s answer shows the traditional
practice, which is valued by the hospital and which
suggests a linear developmental approach built on
developing scientific  knowledge that could
afterward be evaluated for its worth.

This shows a differentiation in terms of what is of
value for Hospital A and the scientific agencement
compared to Robert and in the startup agencement:
being recognized versus making profits with what is
produced.

2.3 Aligning Scaling approaches to marketize the project

Data

Recontextualization

What is produced

for example, but
Sfoundations."

“There are doctors who came to me asking ‘could
we record five minute clips of children at home to
evaluate their behavioral development?’ We can
make derivatives of MHspeech, like in our Telemed
platform model, and create derivatives for autism
always  from MHspeech’s

This means that the clinician is thinking about
opportunities to scale the product, but from the
perspective of her clinical practice, which is
different than that of the coder. She sees
opportunities to scale based on her disciplinary
knowledge and her relations with other “users”
from different clinical practices.

This  produces a different  developmental
orientation; one of which was based on more
technological development (through creating a
platform with the digital tools to assist clinicians
wanting to produce their own digital solution),
while this one is based on using the already
developed technological features to expand to other
medical practices. This generates a differentiation
between the technologist and the clinician.
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“I did some ROI [return on investment] analysis,
and 1 do not see how MHspeech alone could do it.
This phase will never be profitable.”

Here we see that Robert relies on a “device”
involved in startup agencement. This means that
Robert has some previous experience as an
entrepreneur and that he uses such devices to
evaluate their project’s potential and value. This
orients it towards a more commercial path to
produce sufficient connections with venture
capitalists to attract resources from them. This
device orients the project towards a startup
agencement.

This produces another set of evaluation criteria to
evaluate the project’s worth based on an
entrepreneurial orientation.

This makes the project scalable as a startup with
other means to calculate its value than just the
clinical practice.

This produces a differentiation between the
clinician and the coder; the coder presents it as if
the clinician can’t think of scaling because of her
“specific” user orientation while he positions
himself as an entrepreneur.

“For investors, [developing a platform] is not as
good as if you stay in the MHspeech niche and you
become the standard for speech pathologies and
maybe autism possibly if you develop MHspeech
horizontally. You have this expertise and it
differentiates you from others.”

This means that the commercial potential that VCs
value for digital health is related to a deep and
precise clinical expertise rather than a project built
on technological features.

This translates Dinah’s vision of expanding to other
medical  practices  into  commercial  and
entrepreneurial language. This makes her clinical
orientation  valuable  for the commercial
development and connects them together.

2.4 Signing the collaboration agreement to start the Pilot Project

Data

Recontextualization

What is produced

"So when we sign, we can start the research
project. (...) Yet, we should really think if there are
people who are ready to buy the idea. And we do
need a publication at some point, regardless of the

Projects must be made validated from different
standpoints, that of the commercial and scientific
practices. This means that actors need to know how
to validate, prototypes must be validated, etc., and
that, from different practices. They also have to

The different practices related to business and
research are knitted together to produce a new form
of hybrid project.

This means that signing actualizes the connections
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type of publication (Dinah)."”

produce specific outcomes to be made valid from
the different agencements’ standpoints.

that have been progressively knitted throughout the
project’s evolution.

“We will publish in a journal, probably a very
clinical journal, which is less scientific. Scientific
committees are less demanding when it’s more
clinical.”

The clinical agencement is a better compromise
between the startup and the scientific agencement
because it relies on devices from the scientific
agencement (journal article) but with a less
rigorous process.

This means the scientific features of the project
will be subjected to less rigorous evaluation criteria
from this scientific practice to leave some room for
other practices to coexist in the project. Yet, this
legitimates the project for clinicians and medical

teams to see its value for their practices.

Appendix 4.3: Excerpts from the field highlighting digital health’s intersecting practices’ conventions

Practices

Excerpts highlighting practices’ conventions

Scientific

Rigor

“I just don't want to break the enthusiasm in published research, but never forget that when we do research and test patient adherence or
patient follow-up, the fact that it's already in a research protocol generates biases. In the sense that patients know that they will be followed,
that they will not necessarily be able to do everything they would have liked to do if they were not supervised. So I would already say that
participating in a research protocol may improve adherence a little bit. The other thing is that often in what is published, we talk about small
populations, because it is expensive to set up, so we talk about groups of 100, sometimes 1000 patients, which in cardiology are small studies.
What has a big impact in cardiology is 20,000 or 30 000 patients.” (Pierre, meeting observation)

There is clearly a lot of interest from many people. There are even people from the Ministry of Health in telehealth who have heard about what
we are doing and are interested. So I think we shouldn't rush things and we should get good advice. (Pierre, meeting observation)

Precision

“But precisely, because we're not talking about a drug here, it's still new, my apprehension is that if we don't bring more scientific or medical
data showing that we're doing as well as a pill, I don’t think that a private entrepreneur would invest when, as you said before, many have
already failed. Certainly our application is simple and easy to use, we think it will work, but we are still far from having demonstrated it.”
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(Pierre, meeting observation)
I don't know, I imagine it that way, but we're going to have to be extremely precise with the ethics committee because the ethics committee
question is going to be, when you bring them in a week later, who will pay for their parking. (Pierre, meeting observation)

Validity

“To present the project you want to do, and to get feedback on how you should do it. For instance, the first part of your research project, you
consider doing just 20 patients, you're going to lack sufficient power to really demonstrate what you want to demonstrate from a scientific point
of view, you'd need twice as many.” (Pierre, meeting observation)

“I started looking with someone who has a lot of experience in methodology in the research centre. When 1 said we have to try to do this in a
vear, he told me oh, it's going to be very hard. (...) So here, in January in particular, the meeting is about trying to be the most efficient in
terms of research, to ensure that the most evidence is collected in a short time.” (Pierre, meeting observation)

Clinical

Usability

“That patients use it appropriately on a daily basis, that the messages we send are well understood. And once all this is evaluated, and
eventually a number of patches are made, the third step would be to demonstrate that the application is really useful.” (Pierre, meeting
observation)

User-friendliness

“We develop an application that we think is close to a final version. It’s possible to have access to iPods and give them to about ten patients

from the clinic to do a test and then get their feedback on what they like abour the application, what they don't like.” (Pierre, meeting

observation)

Effectiveness

“Maybe it's because I'm used to working in an environment that is very standardized. The hospital is very hierarchical, organized and
everything is as planned. Chance and spontaneity are not elements of our daily lives.” (Veronique, interview)

“A good end point for us as doctors is to say to ourselves that we will reduce hospitalizations and consultations in the emergency room.”
(Pierre, meeting observation)

“They [clinicians] are just looking forward to it being developed because they say it's going to save them a lot of time. In the sense that right
now, what MHspeech will do is collect a sample of language that is spontaneous, which they usually do in two or three meetings. So if it's done
before the first meeting with a preliminary report, they can’t wait for that.” (Dinah, interview)

Patient-centric

“Honestly I believe 100% that, with our team, I am able to bring the MHcardio project to meet the needs of patients with heart failure.”
(Jessica, meeting obervation)

“We have already had experience in _medicine and cardiology in particular, (...) where companies have launched new algorithms for
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interpretation. Things that on paper were extremely promising, but that were launched too quickly and disappointed users. And I would say that
there is nothing more terrible in medicine than disappointing users because they are patients and they can tank strategies, techniques that if you
had been a little more patient, would probably have really exploded.” (Pierre} meeting observation)

Accessibility
“It is a project that is dear to my heart, it is close to my heart because it will have a great benefit for the clientele and for improving
accessibility to healthcare.” (Dinah, interview)

Technological

Functionality
“Since I could see that it was not going to progress if I didn't do purely technical work, well I put the focus more on that side to have something

functional to show in the end.” (Sylvain, interview)

“We prefer to go with a functional product, then we will come back to it if possible.” (Antoine, meeting observation)

“A functional run through. So to have a video and audio recording platform, a server that communicates with it, either inside or outside
Hospital A, possibly a manual transcription and communication with whatever software is going to be used to generate a report. And see if this
report is in line with what we initially thought.” (Thomas, interview)

“I know what it means to develop something in research, it's never functional. When you finish something in research, you have something that
is almost realistic. In fact, the researcher is only interested in developing something new. Once it is developed, he doesn’t have any interest in
working on it. He will do the first 80% of the waork, which is to develop the concept, but he will not bring it to a functional level.” (Thomas,
Interview)

Dependability
“Phil and I are going to predict an architecture a little bit because we want something that if you come with a need that says, we do this thing,
we have to meet that need and that's it.” (Antoine, meeting observation)

Freedom

“Phil, you made a very good remark that made me think of something. There are business Angels who are willing to invest, but do you lose
control over the project afterwards. You won't have that freedom because we're not the ones who give money. Does that give you freedom with
vour project, do you remain the master of your project?” (Antoine, meeting observation)

Scalability

“I also believe that the application we are making is easily exportable. Moreover, when we met, Olivier, Antoine and I quickly realized that
there are two dimensions that could grow. One, it is clear that in the cardiac field although there are clinics in Quebec and in other provinces.
Then extend the application to other areas of chronic disease. Of course, I believe there would be a real possibility, and an opportunity to do so.
Moreover, already in the architecture, it will be possible to export it to other clinical fields easily. So it was thought from the beginning, which
makes it easier to do that.” (Phil, meeting observation)
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Integrable

“At the platform level, we had some discussions with Antoine to advance this. I think that at our last meeting last week, there would be the
possibility of integrating with the patient record that follows heart failure. There's a system for that. So Antoine and 1, without saying that we're
going to do it in the short term, we've looked at what are the normal ways to integrate at this level.” (Phil, Meeting observation)

“So I think that his hindsight [speaking of Robert], especially at the IT level, gives us a better idea of what will eventually be possible and how
it can be used with the various tools that I have named.” (Thomas, interview)

Startup

Profitability

“Basically, what I'm saying is that I'm willing to invest money and time to move this issue forward, because from a business point of view, I see
the opportunity and I believe in it.” (Health entrepreneur, meeting observation)

“I agree with you that it's really the key to be able to develop, not just develop from a computer point of view, but develop the application so
that it's something that's eventually profitable.” (Phil, meeting observation)

“By the way, angel investors do not necessarily invest in tech, but they will invest for marketing and growth. This is typically their kind of
investment.” (Phil, meeting observation)

Growth

“MHcardio, the way it's been thought about so far has really been in an institutional environment and then making sure that heart failure
clinics were able to follow up with their patients more closely than they can now. But there is a much broader field that goes outside the
institution for chronic disease management and treatment adherence management that is currently really not addressed and could be addressed
with simple applications, based or built on the same model as MHcardio.” (Health entrepreneur, meeting observation)

“Beyond the follow-up of patients with heart failure, his [the health entrepreneur’s] opinion is that the same concept could be applied to other
chronic diseases such as diabetes, chronic respiratory failure, hypertension, etc. And so he would be interested in eventually developing the
MHcardio concept towards other diseases and ensuring that the private payer in the health system finances this development. (Health
entrepreneur, meeting observation)

Competitiveness

“There is an opportunity to develop an offering that does not currently exist that meets the client's needs in terms of being supported in their
adherence to treatment, and that therefore makes sense for the insurer and the employer.” (Health entrepreneur, meeting observation)

“I would also add that insurers are at a point where they want to differentiate their offerings to employers. They are looking for solutions that
would allow them to do so and they are in a context where they may not be looking for evidence as much as you [Pierre] are.” (Health
entrepreneur, meeting observation)

Viability
“But it is up to the startup, the new company to take charge, to make it evolve beyond what you can cover in the MHcardio project. Because |
don't think otherwise there would be a possibility of viability.” (Health entrepreneur, meeting observation)
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Control

“Of course, the investor is there to capitalize. He's not here to get in the way. He is there to help us, except that typically in investment
contracts, there are results to be achieved, and if the results do not happen, well, there may be clauses saying that the investor can
automatically take control. So this can happen. That's why I'm telling you that it's another kind of dynamic by bringing in investors and having
a financial goal in the project we currently have.” (Phil, meeting observation)

“I spoke to him briefly about [the health entrepreneur], I told him [the IP specialist] that he was not there that day and that he had finally sent
us a contract that we had to sign to be able to look at his business plan. He said for sure that it smells like a scam. He told me clearly that
because he can't have access to your intellectual property, he's going to get you to sign something that's going to force you into doing business
with him because you're always going to look like you're copying, and then he's going to sue us. And that we wouldn't have a chance to do
business with anyone else.” (Pierre, meeting observation)




CHAPTER FIVE

Discussion: Reassembling the Thesis Body

5.1 Introduction

In this section, we revisit the overall contributions that emerged from the three articles
constituting the core of the thesis. The articles offered a progressively deeper view of
the concept of opening innovation, which was first presented in the introduction of the
thesis. Opening innovation was introduced and defined in more detail in Chapter Two of
the thesis as “a practice-based framework that views opening up for innovation as a set
of activities that increases the number and variety of actors and resources that can be
applied to the problem at hand.” This process can have major consequences on existing
relations and practices, creating the need to develop new relational practices (Ness,
2009; Manning, 2010) that help manage the boundaries between newly connected actors
(Carlile, 2002; 2004; Kaplan et al., 2017). Without efforts to adapt and transform these
relational practices, opening up for innovation can generate negative outcomes, both in
terms of the developed products and of reshuffling actors’ practices for the worse. This
perspective on opening innovation offered the means to answer the generic research

question that [ set out to explore at the beginning of the thesis:

How do actors “open innovation” to increase the number of new coniributors
and resources to apply to their evolving innovation challenges, and what do

these processes produce?

Focusing on practice as the central unit of analysis (Nicolini, 2012) was particularly
helpful in exploring phenomena related to “opening innovation™ by taking into
consideration the distributed, complex and dynamic nature (Feldman and Orlikowski,
2011) of the situations related to opening innovation. Indeed, when opening up for

innovation, multiple coexisting practices are at work, and must be dealt with, but



sometimes compete with other practices. A practice-based approach therefore helps one
explore the relational dynamics involved in opening up for innovation without having an
a priori idea about the prominence of one of these practices or bundles of practices over
the others, as if they existed in and of themselves. It refocused the analysis around the
practical challenges actors faced in their attempts to produce digital health innovation,

which helped me see the complexity of such processes in greater depth.

This practice-based orientation led to the construction of the three coherent and
complementary articles that are the thesis body. Article 1 of the thesis proposed a
generic understanding of the processes related to opening innovation by bridging the
literature of open source., open innovation and interorganizational collaboration,
representing different layers of practices that ought to be considered when opening up
for innovation. This conceptualization of the literature paired with a brief analysis of
some empirical cases offered us a framework to present a first overview of the
challenging process of opening innovation for digital health. Article 2 then focused on
Hacking Health’s events as ways of dealing with such challenges by pulling in a variety
of individual actors, who set out on different trajectories, changing their practices and
constructing sustainable collective trajectories to produce the seeds from which the field
of digital health emerged. Finally, article 3 offered a more detailed view of the
production of digital health projects by focusing on the practices that construct and

orient projects at the intersection of different agencements with different value systems.
5.2 Revisiting Opening Innovation in Light of the Thesis Articles

This section aims to revisit the thesis body relative to its interrelations. I begin by
providing a brief summary of each article, its intentions and contributions in order to
explicitly shed light on the relations between the articles as a sociomaterial assemblage
that produces and stabilizes the meaning of this thesis. It highlights the intentionally
specific directionality of the design of the thesis from a broader perspective of the
phenomena related to the processes of opening innovation, by focusing on the resulting
emergence of the field of digital health and toward the more specific and detailed

attempts and struggles related to locally producing digital health innovation. This
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assemblage, however, deserves to be re-examined in greater depth to clarify the

interrelations that jointly produce and clarify the central notion of opening innovation.
5.2.1 Article 1: Building an Overarching Framework for the Thesis

The first article “‘Opening innovation’ across layers of practices: Developing an
integrative view of the emergence of digital health” builds a practice-based framework
of opening innovation. This framework lets me revisit the similarities and differences of
the literature on open source, open innovation and interorganizational collaboration.
Emphasizing practice as the “unit of analysis™ (Nicolini, 2012) helped engage with the
empirical phenomena covered by each body of literature to better understand its scope
of analysis and gradually bridge the different approaches toward the broader process of
opening innovation. This article relabeled these literatures as user-centric, firm-centric
and field-centric approaches to opening innovation based on their respective
orientations, in the hopes of generating language that is helpful for creating better
bridges across these traditions. Considering that these approaches potentially impact
different layers of practices is thus essential because each approach is viewed as
contributing in its own way to the progressive construction of the bundles of practices
that both structure subsequent practices and help attract the required resources to
stimulate and support innovation for digital health. Below, Table E presents three quotes
taken from a meeting observed during the thesis fieldwork. These quotes are
representative of the three approaches to opening innovation and their relation to the

layers of practices. firms and fields related to opening innovation for digital health.

Table E: The Three Approaches to Opening Innovation

User-centric approach

Quote:

“My last question would be ‘how do you see this large-scale development happening with our team at this
point?’ [ mean, myself, Jessica, knowing Pierre, we don 't work on this project full time, we put it on top of
everything we have to do in our jobs. How, with our team, can we make such a big deployment happen?”

Analysis:

Jessica is a nurse-clinician in the MHcardio project and Pierre is a physician-researcher. The project was
created to deal with an issue they faced in their daily clinical activities. This means that they were self-
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motivated individuals with a user interest in producing a solution that would improve their lives and those
of their patients. They had sufficient resources, for instance their experiential and disciplinary knowledge,
to generate the first creative sparks of this project. Yet their limited resources, both in time and money,
hindered their capacity to materialize their ideas into a ready-to-deploy, sustainable product.

Firm-centric approach

Quote:

“This is where the corporate structure becomes essential. By that I mean you have a project that you built
to meet your needs. This can’t be sacrificed. At the same time, there is intellectual property that has been
developed that can be used in something bigger. We would collaborate with the CHUM on something that
can be used in something bigger. And then we need a team that is stitched to your company, a team that
will be mandated to bring this opportunity further. It would be impossible based on the resources you
have what we are talking about. And then, it is possible that in the end there is a profit, for sure there will
be profits that will result from your project that will accelerate the development of this project. So it's a
two way street. But it's clear that you can't do it with your existing resources.”

Analysis:

In this quote, an entrepreneur tries to create an association with MHcardio. This entrepreneur recognizes
the value of the prototype that has been generated from the user-centric approach that specifically focuses
on users’ needs. The quote, however, suggests that to further develop the solution, the group would need
to create a “corporate structure” that helps connect the project with more actors and resources. It
highlights that the user-centric approach cannot generate sufficient resources to produce the solution, and
that the firm-centric approach can help accumulate more resources by stitching additional actors to the
production of the solution.

Field-centric approach

Quote:

“I think there is going to be a surprisingly positive reaction from public health departments, not in
Quebec, I'm talking about the national level, when they start to understand that there is an opportunity to
work with the private sector to ensure adherence to treatment and monitoring of chronic diseases. And
I'm not talking about private care, I'm not there at all. I mean there's a way to release part of the two-
dollar cost that is provided by the employer for every dollar that is paid in the public to bring better
disease management for our population.”

Analysis:

This quote shows that digital health involves a variety of actors that are not yet aligned to provide the
population with digital healthcare services. First, it moves from a Quebecois to a broader Canadian
perspective. Second, it highlights the need to create shared meaning systems between the private sector
and public health departments. This requires changing the meaning of healthcare toward a more
preventive approach dealing with adherence issues, and the interpretation of the respective roles of the
private and the public sectors in providing healthcare services. Therefore, producing innovation in digital
health requires reshuffling and restabilizing relations and practices at the field layer.

The content of this table briefly highlights the three approaches that contribute to

processes of opening innovation. The quotes and their analysis show the strengths and
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weaknesses of each approach, which clarify their distinctions and interrelation for the
production of complex innovations such as those related to digital health. Each approach
offers a partial solution to opening up innovation to the point where the approach no
longer allows actors to access and develop sufficient resources to deal with the problems
at hand. At this point, the progress of opening innovation halts, creating a breakdown.
which requires mobilization of a new approach to respond to the breakdown until this
approach also reaches its functional limit. A user-centric approach rests on experiential
and disciplinary knowledge to produce the creative spark for an idea to be developed. In
cases where these ideas and solutions can be easily developed by their users and
diffused to other users, for instance in the case of open source software, this approach
can be sufficient to capture the created value (von Hippel and von Krogh, 2003; Lakhani
and von Hippel, 2004). However, in the case of digital health, more resources were
required to deliver on the produced value from the user-centric approach and further

develop the generated prototype.

For instance, more resources were needed to do research projects that validate the
underlying products’ assumptions, develop the technological features, put in place a
sustainable business model and create associations with hospitals to implement the
developed products. For all these project elements, actors had to attract an increasingly
diverse body of knowledge and resources that would contribute to scaling the project. In
addition, in the case of digital health, value is not produced and captured by a limited
number of users and firms. Multiple organizations from different sectors and various
users all benefit from the innovations produced. For example, governmental bodies,
hospitals, research centers, insurance and pharmaceutical companies, employers
(keeping their workers healthy and productive) and technology firms could all benefit
from digital health innovation. Therefore, multiple users, for instance clinicians,
researchers and patients, could all capture value from the generated innovations. This
view of opening innovation shows the reshuffling that is required at different layers for

the production of complex innovations, such as those related to digital health.

This article was meant to categorize these layers of practices, and therefore the plethora

of struggles encountered when producing complex innovations. It also highlights the
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bundles of practices produced to deal with such challenges through a first generic
reading of the four-year fieldwork, and helped create a coherent pipeline for the thesis.
This article conceptualized the central framework of the thesis, namely opening

innovation, helping position the thesis within a scientific conversation.

Although this article started doing the heavy lifting related to conceptualizing opening
innovation and positioning the thesis, it did not deliver on its full potential of better
understanding what actually happens at each layer of practices that allows for quantum
leaps across layers. This article was meant to generate such questioning, opening the
doors for the following articles” deeper and more detailed analysis that focused on the
complexity of connecting different practices to generate sufficient accumulations for the

production of these quantum leaps across layers.

5.2.2 Article 2: Conceptualizing Actors’ Differences to Understand the Role of Events

in the Production of Digital Health Innovation

The second article builds on a field perspective that emphasizes actors’ practices and
their resulting social position through Bourdieu’s concept of trajectories. Actors’
trajectories, i.e. the social tracing of actors’ progressive positions in social space, are
driven and constructed by the resources they accumulate through practices. With this
conceptual apparatus, we explored the role of Hacking Health events (cafés, workshops,
hackathons and bootcamps) as a sequence of field-configuring events (Meyer et al.,
2005; Lampel and Meyer, 2008) contributing to the emergence of the field of digital
health by changing actors’ practices and therefore reorienting their trajectories.
Throughout this paper, we show that these events helped open innovation by dealing
with actors’ distributed. distanced and dedicated trajectories to build on their respective
resources for the production of digital health innovation. We show how the trajectories
of clinicians, technologists, entrepreneurs and researchers, as they successively traverse
different events, were connected and changed in their orientations, which allowed the
first seeds for the field of digital health to emerge. The idea of a field as an abstract
conception encompassing organizations and other actors (Zilber, 2014) is therefore

replaced with a focus on the local negotiations transforming the practices that sustain
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actors’ trajectories to create the means to exchange and produce resources across
different practices and fields. This article argues that a focus on the types of interactions
that occur during events like hackathons is a missing piece in the academic conversation

that can shed light on the role FCEs play in field emergence.

This article also expanded on Bourdieu’s concept of social trajectory, which emerged
from his observations of the struggles between social classes and their reproduction. We
focused bn understanding a context in which collaboration across practices was
required. We take into consideration his view that “real groups of individuals [are]
moved by the consciousness of the identity of their condition and interests. a
consciousness which simultaneously unites them and opposes them to other classes,”
which helps explain the difficulty of uniting different trajectories. However, rather than
contemplating such situations as stable and considering fields as closed (Silber, 1995),
we show how Hacking Health events opened interactions across these differences,
helped actors adapt their practices, and gathered a variety of resources to sustain their
newly constructed collective interests. As we focused on a context where innovation is
desired, and therefore where changes in practices must happen (Carlile, 2004), we were
able to go beyond the stable to conceptualize the change. We ultimately propose the
concept of collective trajectories, which creates shared orientations for actors’ different

practices to move along coherent paths.

This article demonstrates how actors moved along the different layers of practices
identified in article 1. For example, it showed how firms (e.g. Hospital A) moved down
the stack to the layer of practices to explore new connections with actors new to each
other in events like hackathons during which existing institutional arrangements (Bathelt
and Cohendet, 2014) are less constraining (see figure D in Article 1). This provided the
means to experiment with new relational practices (Furnari, 2014) that helped connect
actors and their resources across their different practices. However, we also showed that
the collective interests produced around prototypes during hackathons were not
sufficient to connect to the requisite amount and variety of resources that digital health
products entail. For example, the hackathon created a collective interest in developing a

prototype between clinicians and digital technologies. This interest was nonetheless
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insufficient to align actors involved in the fields of research and startup. Yet, the
projects needed to accumulate resources from these fields to generate more value for
their projects in order to continue moving forward in their development. We show how
bootcamps were constructed to support such processes by pushing actors to have
conversations about accessing and developing more resources by associating with more
actors, while taking into consideration their relative interests in contributing to digital
health projects. Given that opening innovation deals with the progressive and situated
processes of introducing new sources of difference, collective trajectories must be
constructed on new relational practices to deal with the additional sources of difference
that are gradually being added as projects look to accumulate and develop more

resources.

Our research shows, however, that FCEs alone cannot assemble and configure an
emerging field. Indeed. this last consideration of the progressive process of opening
innovation means that longitudinal efforts are required to revisit and transform the
norms, rules and sociomaterial arrangements structuring actors’ practices and resources.
FCEs should therefore be considered part of a constellation of practices that help
connect, converge and commit actors to the practices of an emerging field. These events
can gather resources, create the means and methods to pull them together, and generate
rules and incentives to increase actors’ interest in contributing to an emerging field.
These are the stepping stones in guiding actors toward a specific set of activities that
have the potential to accumulate and change actors’ resources and practices for the
creation of new disciplines (Kaplan et al., 2017), innovations and firms for a field to
emerge. However, these events produce outcomes that are generally not sustained after
these events when actors move back to their respective fields of practice, and therefore

are not sufficient to create the required transformations for a field to emerge.

Therefore, despite our longitudinal focus on sequences of FCEs, the FCEs we analyzed
seemed to have a more prominent role in dealing with the first two identified
characteristics of trajectories (distributed and distanced). Some FCEs (hackathons and
bootcamps) did provide new rules to structure the emerging field, but once actors went

back to their respective fields, they were still influenced by their field’s specific
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evaluation principles. Although these FCEs could represent actors’ different interests,
they were insufficient to sustain their transformation in the long run. For instance. in
Article 2., we show MHcardio creating a collective trajectory to include different group
members’ interests. Yet Article 3 shows that in the long run, when the group
encountered additional devices and practices as they continued to open up their
innovation process for the production of their project, some group members reverted to
their traditional interests. which resulted in the project failing to sustain the development
of its digital features. This aligns with Thiel and Grabher’s observation (2015) that
“Field configuration seems to take place in a complex mutual entanglement between
ephemeral event, periods of preparation and legacy implementation and longer-term

incremental transformation.”

5.2.3 Article 3: Understanding the Longer-Term Negotiations and Transformations

for the Production of Digital Health

Article 3 focuses on the longer-term transformations that follow the new combinations
of knowledge and practices that were produced within hackathons by longitudinally
tracking two projects: MHcardio and MHspeech. This article specifically examines the
processes of producing a digital health project and the outcomes such a process entails
for intersecting agencements. The comparative case study analysis shows that producing
a digital health project, as opposed to the scientific project that resulted from the
development process of MHcardio, involved profound transformations of actors’
practices and identities. Analyzing critical moments helped us see what practices were
actually at play and competing when specific devices, such as collaboration and IP
agreements, company incorporation and research grants, were introduced for projects to
accumulate more resources to produce their projects. We made use of relational
ontology by building on ANT’s concept of agencement (Gherardi. 2016), which was
especially helpful in explaining the production, reproduction and transformation of

actors’ practices and identities.

Moving further with such considerations and with the socio-archeological perspective

that underlies the concept of layers of practices from Article 1, the discussion section in
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Article 3 explored the consequence of “infrastructure™ (Star and Ruhleder, 1996; Star,
1999; Hardie and MacKenzie, 2007) on innovation projects in more detail. This concept
of infrastructure focuses on the stabilization of the relational practices that sustain
specific interactions with a set of actors and resources, and therefore stabilize existing
configurations of practices. Article 3 specifically unpacks the underlying infrastructure
of the linear model of innovation, which is built on the linear progression of specific
activities, from scientific discovery to technological development in firms, to
commercializing to the marketplace (Godin, 2006), which was embedded in the
relations and practices of innovation in Hospitals A and B. The article also explains how
MHspeech was able to change this configuration of practices to develop a new model of
innovation that contributed to the production of a new form of agencement, namely a

digital health project.

This perspective has resonances with Article 1°s concept of layers of practices. It
explores in more detail the practical challenges related to different layers of practices
and how quantum leaps across the layers occurred. For instance, the infrastructures
related to the linear model of innovation were profoundly embedded. “sunk into, inside
of. other structures, social arrangements” (Star, 2010), of the Hospital’s research centre
(i.e. the firm layer) and of the field of scientific practices. We focused specifically on the
performativity of these infrastructures on the reproduction of existing models of
innovation in the case of MHcardio, and on the new relational practices and the artifacts
produced by MHspeech because they dealt with issues related to the different layers of
practices at play. We show how these layers and the devices and evaluation criteria they
are built upon played out in practice and helped produce a digital health project that had
to cut across different configurations of practice. The agencement perspective helped
detail the socio-material connections that were constitutive of specific practices. It also
provided a conceptual-methodological approach emphasizing the connections produced
through actors’ practices, which helped us explore the complexity of producing a digital

health innovation that cut across different practices. As one informant puts it:

“To give a pragmatic answer to your question, Jessica, (...) the application, the
system, it has to be used by the patient, supported by health professionals with
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medical and scientific backing through studies and research pilots that will meet
the requirements of insurers and employers so they too can reap benefits. I think
it's this continuum that needs to be ensured. And Marc, correct me if I'm wrong,
but I think that each actor is important. (...) If we only target insurers, we would
have no scientific recognition, so all of this has to be tied together. (Phil,

MHcardio)”

This statement is related to the conversation presented in table E above. In this
statement. a member of MHcardio explains the connections that are needed to produce a
digital health project. It also explores the value that these actors can bring to a digital
health project. By exploring the process of associating these actors, we showed the
specific agencement each actor was stuck in and why, which explains the challenges
MHcardio and MHspeech faced in dealing with new relational dynamics related to the
different orientations actors prioritized in producing their projects. Indeed, dealing with
actors’ differences to create new language, methods, meaning and interests was
especially difficult for digital health because actors’ practices were engaged in
profoundly distinct orientations in terms of value systems and approaches to producing

value.

This is coherent with the perspective of the trajectories presented in article 2, which
portrays actors as progressively moving in the social space and in their fields according
to the resources they accumulated from relying on specific practices. For instance, Pierre
had already invested (Carlile, 2002) time and effort in constructing his position as a
physician-researcher. He got invested in the field of health research, however, which has
specific “rules of the game™ orienting actions in a specific direction for him to continue
accumulating capital (relations, knowledge, financial resources, etc.) to improve his
social positioning. He would therefore work with actors from a similar orientation more
naturally and more easily, and therefore develop projects in line with these rules of the
game. Continuous interactions with specific actors (human and non-human) strengthen
actors’ dependencies and stabilize specific activities and their definition of success,

which influence the types of outcomes actors aim to produce. This explains the difficult
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process of reorienting actors’ trajectories by transforming their practices to produce a

collective trajectory at the intersection of actors” different practice orientations.

The capacity to change these orientations appears to be an increasingly important aspect
of today’s innovation environment given that the dynamic nature, the complexity, the
fluidity and the number of configurations of practices under which an innovation
develops have grown considerably (Feldman and Orlikowski, 2011; Scarbrough et al.,
2015). In contrast, the infrastructures that shape these orientations can be used for many
years to support the production of value through specific configurations of practices.
These configurations of practices, however, may need to be changed to offer
opportunities for the recombination of knowledge and resources across practices that are
generally not aligned in other situations. For instance, this thesis rests on an
understanding that an innovation is created from the process of gradually connecting a
variety of actors and resources. This can place new compatibility demands on existing
configurations of practices by introducing new connections, perspectives and
orientations not originally envisioned. Predicting the compatibility between
configurations of practices and new practices gets even more complicated if they are

embedded within different disciplines, organization and fields.

Because infrastructures support specific practices by operating under the surface (Star,
2010) and that their perfomative effect can only be detected through breakdowns that
come with the introduction of novel relations, practices and resources, it 1s essential to
develop the means to identify the problematic infrastructure and revisit existing relations
within a configuration of practice. Events, like those presented in article 2. may be used
as such to create a shock wave by opening existing configurations of practices to new
practices and relations. Events can then help bring existing infrastructure and practices
to the surface to raise questions about their value, who benefits from them, what they
promote and what they prevent. For example, in article 3, we showed that a breakdown
between Robert’s startup orientation and the orientation underlying Hospital A’s IP
device revealed the profound difference between a scientific and a commercial approach
to innovation that almost disconnected Robert from the project. This brought to light an

infrastructure that was consequential in the hospital’s capacity to open innovation to
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other fields than that of research. Actors from Hospital A involved in innovation matters
(innovation managers, lawyers, CEO, etc.), after observing this breakdown between two
practices, actually opened a deeper process of questioning their infrastructures that were
promoting a specific approach to innovating that entailed producing expert scientific
knowledge. The IP agreements, as an infrastructure that shapes models of innovation,
consequently no longer worked with innovation approaches built on open co-creation
processes that could include clinicians (nurses, nutritionists, etc.), as well as external
actors such as designers, programmers, patients, private firms, non-profit organizations

and researchers.

By observing this local breakdown, Hospital A’s members realized that their model of
innovation did not promote their clinicians’ contributions, and more importantly, that
their model was not designed to commercialize clinical innovations that could not get
patented from a scientific standpoint. This was especially salient in the existing
employment policy (which included an IP policy) that did not recognize the contribution
from employees other than researchers, as in the case of Hospital B. Hospital A then
decided to hire a new lawyer who specialized in IP issues, albeit in a non-hospital
environment, to produce a new IP policy. This led to deep reflection about the means to
engage with a greater variety of actors from Hospital A’s ecosystem. The new IP policy
resulting from this process now accounts any participant in an innovation process, from
patients to clinicians to researchers and private firms, in accordance with their respective
practices and interests. Hospital A established a new method between different practices
to create new relational practices in order to open innovation to a wider variety of actors

and resources and thus produce “new kinds of joint endeavor™ (Star and Griesemer,

1989).

The outcome of this process that was initiated by the breakdown concerning Hospital
A’s IP practices was entirely different than what happened after a similar breakdown
occurred at Hospital B in the case of MHcardio. As Articles 1 and 3 suggest, the
development of the new relational practices to support new approaches to innovation
and therefore new forms of innovation is an outcome of the types of actors who were

part of the process of dealing with this breakdown. In the case of MHspeech. the clinical
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léader of the project was a clinician and therefore was involved with the legal team and
innovation manager from the clinical wing of the hospital rather than the research
centre, whereas MHcardio was partly led by a clinician-researcher whose IP treatment
was related to the research centre. MHcardio then had to deal with this breakdown with
members of the research center. In addition, as we discussed in Article 1, MHcardio was
also oriented by an innovation unit that was composed of specialists from different
disciplines within the scientific configuration of practice. This explains why at Hospital
B. the new relational practices dealing with this breakdown were defined around
scientific practices and value systems, which led to the production of a scientific project

(see article 3).

In the end, the reproduction or the transformation of these infrastructures influenced the
type of project that emerged from the observed innovation processes. In article 3, we
have highlighted various devices that had an impact on the evolution of projects by
reproducing or changing existing models of innovation. These infrastructures are
essential in changing innovation approaches. Existing innovation approaches’
infrastructures have to be transformed, in terms of roles, devices, practices and spaces.
to develop new forms of innovation. Indeed, these infrastructures move activities in
specific directions, determine the types of actors to include and the way to produce and

evaluate value, which orients the form of a project.

5.3 Critically Examining the Outcomes of Opening Innovation for Digital
Health

This thesis would not be complete without a brief critical appraisal of the dynamics
observed throughout this five-year doctoral process and their potential consequences.
The object of the thesis relates to innovation matters, which is paired with a practice-
based approach that focuses on the consequences of such innovation processes. This
opens the door to a moral examination that has been somewhat absent in the previous
sections of the thesis. Considering that opening innovation reshuffles connections,
practices, methods and distribution of resources, it is bound to have consequences for

the way things traditionally worked in healthcare, for better or worse.
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This raises the question of what should have changed and what should have stayed the
same? Now that changes have occurred. what are their potential risks? In the following
pages. I explore such moral issues in the context of Quebec’s public health system. Such
questions call for a critical reading of the outcomes of opening innovation in the field of
digital health that have caused disruptions to the established field of healthcare. I first
present a brief contextualization of Quebec’s public health system and then question the
increasing role private economic capital is likely to play in the field of healthcare and

how this may transform actors’ practices.

5.3.1 Quebec’s Public Health System: A Field of Health as a Public Good

This section is not meant to provide a profound historical analysis of the construction of
Quebec’s public health system, but rather to provide the contextual base for a critical
analysis of the opening of innovation to new actors and their resources. In Canada, the
13 distinct provincial and territorial health systems provide similar publicly
administered universal access to healthcare services despite their partial sovereignty. As
a consequence, the Quebec healthcare system can be presented as a public good built on
a single-payer system organized around a body of knowledge and techniques, material
resources and specialized personnel assembled to provide services to protect, promote or
restore the health of the population. The way this system has historically been organized

was meant to protect the field of healthcare from market forces.

However, Quebec’s health system has not always been organized that way. Up until the
mid-20th century, it was the private sector, consisting of religious and charitable
organizations, that provided healthcare services to the population. It is only in 1948
(Desrosiers and Gaumer, 2004) that the Government of Quebec started playing a major
role in health after the establishment of the National Program of Health Grants, which
provided grants to the provinces for the construction and development of state-owned
hospitals, psychiatric services, hygiene and vocational training, in exchange for the
organization of a single-payer system. These grants were given to provinces that
followed strict rules regarding the reorganization of their healthcare system, orienting

the way the field of healthcare has evolved in the following decades. This highlights the
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decisive involvement of the federal government in funding and orienting the system
(Desrosiers, 1999), but more importantly, the political nature of financial resources in
shaping this field of practices. These resources led to the creation of the Health Ministry,
the development of a structure of reimbursement for medical acts, of medical practices
coherent with this structure. and so on. Whereas this system has structured the field of
healthcare in Quebec, the increase in health spending in the past decade (French and
Miller, 2012), partly caused by the aging population, has led to reforms in the
organization of healthcare, increasing administrative control in order to reduce costs
through rationalization efforts. This has led to chronic underfunding of healthcare

services and even less access to financial resources for innovation activities.

5.3.2 Setting the Fox to Guard the Henhouse

This context of chronic underfunding of healthcare services and the practice of
rationalization are inconsistent with the need to fundamentally revisit the way healthcare
is provided in order to deal with contemporary healthcare challenges. Several hospitals
are transforming their practices to emulate entrepreneurial hospitals (Miller and French,
2016) such as the Cleveland Clinic, which is built on the expansion of collaboration
activities with commercial actors to gather the needed resources to maintain and
improve healthcare services and to generate new business models out of their resources.
Indeed, as French and Miller (2012) argued in their analysis of the tensions that occur in
“entrepreneurial hospitals,” intersecting commercial and clinical practices “stands to
significantly redefine both systems of care and the bonds of social solidarity™ (French
and Miller, 2012) that are foundational in the way the field of healthcare is structured in
Quebec and Canada. Indeed. such profound change further reinforces the relative power
of economic actors, which may lead to the subordination of the cultural capital, which
corresponds to the specific activities of actors from the healthcare field, as well as to the

external commercial criteria and the related economic capital.

As discussed above, Quebec’s healthcare field has been structured around the single-
payer system to maintain its autonomy vis-a-vis commercial interests, which makes it

less sensitive to economic principles of evaluation. Although creating new relational
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practices helps connect the field of health with a greater variety of actors, as | have
argued in articles 1 and 2 of this thesis, it also disrupts the field’s equilibrium and may
have a profound effect on the relational dynamics of healthcare as an autonomous field
of practices. According to Mangez and Hilgers (2012), such change in the overall
structure of capital, for instance the rise in the relative value of economic capital,
reduced the autonomy of the educational and literary fields, among others. In line with
Mangez and Hilgers’ observation, the increasing role of the startup field in healthcare
may lead to the erosion of its relative autonomy, progressively transforming the role,
position and resources of actors within the field of healthcare by consolidating the
relative value of economic capital and weakening subversive actors’ capital (Bourdieu

and Wacquant, 1992) and their subversive practices.

Regardless of the initial goals and struggles of opening innovation to new actors and
resources to increase digital health innovation for the improvement of healthcare, and
the resulting bridges that are built between actors, these actors still bear the marks of
their respective fields. These fields. just like the actors within them, have different
relative positions in the field of power according to the relative value of their capital.
The introduction of new actors, such as those related to startup approaches to
innovation, was meant to change existing structures of relations, resources and positions
to increase the capacity to innovate in the healthcare field. While this initial purpose
helped diverse actors converge toward the emerging field of digital health, actors’
practices are still shaped by their earlier resource accumulations through their training,
the relations they have forged, their career trajectories and the evaluation criteria that
inform their daily activities. In that sense, commercial actors that wish to reap financial
benefits could create profound transformations in the way the health field is configured
to ensure that all the actors they need can assist them in this quest. With their financial
resources, they could orient researchers and clinicians’ practices by financing specific
approaches to innovating that are more in line with their commercial orientation.
Furthermore. the commercial value system, with its capacity to exceed innovative
performances in other fields. tends to impose its own evaluation criteria upon existing

fields that become “subjected to external evaluations and 'accountability,” required to
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furnish indicators proving their utility and efficiency (...) helping to normalize 'new'
practices [such as] (...) entrepreneurialism into the social field” (Hilgers and Mangez,

2014).

As | have argued repeatedly throughout the thesis, opening innovation generates new
relations that can create profound pragmatic transformations, in actors’ interests, for
example, depending on new intersections of value systems, and therefore in the practices
that lead to greater accumulation of resources. I have shown in article 2, for instance,
that hackathons orient participants in the outcomes they aim to produce to compete
against other groups and develop a valuable prototype according to the jury’s evaluation
criteria. This prize structure, with its embedded evaluation criteria, orients actors’
activities and potentially changes their usual ways of innovating. | have also shown in
article 3 that the new IP agreement generated from the negotiations between Hospital A
and MHspeech includes commercial interests in addition to clinical and scientific
interests. These two examples suggest that new orientations in the field of healthcare are
progressively shaped by these commercial evaluation criteria as they reorient actors’

trajectories.

This calls into question the somewhat utopian and abstract reasoning behind
Mintzberg’s new suggestions for “rebalancing society” (Mintzberg, 2014) based on the
perspective that “a democratic society balances individual, collective, and communal
needs.” According to Mintzberg, this balance can be achieved by adopting a three-
legged system built on the public. private and plural sectors rather than on a single leg,
as communism has historically tried to do, or on the dualism between private and public
sectors inscribed in our democratic political systems. While building a three-legged
system appears to be an appealing solution, the Hacking Health experiment reveals
some questions concerning the practical underpinning of such an idea. While Hacking
Health managed to change existing configurations of practices by accumulating capital
in the form of leadership (symbolic), relations (social) and knowledge (cultural), it
lacked sufficient economic capital to change power relations to rebalance the opposing

forces of society, and in our case, of healthcare. Throughout the thesis. I emphasized and
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acknowledged the role of Hacking Health (which Mintzberg would call a “plural
organization”) in transforming existing institutions. However, | use the present
subsection to question this perspective and express some level of concern regarding the
reconfiguration of healthcare through entrepreneurialism. Focusing on capital and on its
repercussions highlights the challenge of producing a “balanced” society, which,
according to my perspective situated in a Bourdieusian analysis, cannot achieve a
perfect balance because of the very nature of capital that explains social positions and

asymmetric power relations.

When 1 say that we're asking the fox to guard the henhouse. I refer to allotting
commercial interests as the guardians of healthcare as a public good. although these
interests may orient and engage actors in the exact kind of behaviour the field of
healthcare in Quebec was trying to avoid in the first place. This commercial orientation
could change practices within the field of healthcare, for example by gradually leading
to an increased focus on socially accepted mass products and services at the expense of
new treatments that are riskier to develop in terms of financial investment, or to
approaches and services meant to treat specific diseases that affect a smaller population
size because of their incoherence with commercial interests. Although I did observe
attempts to protect the integrity and autonomy of the field of healthcare and of its
foundational values, | also observed the recurring tensions between commercial interests
and those of actors from the field of healthcare. Despite these tensions. the power of
attraction of financial capital sometimes seemed too great for actors to resist changing
their behaviors according to its underlying financial criteria. Furthermore, once the
required relational practices and infrastructures for different fields to converge are
developed, they are difficult to change because they get used more and more and
become stabilized as accepted constellations of activities. As a boundary organization in
the emerging field of digital health, Hacking Health along with academic hospitals
therefore managed to protect the integrity of the social foundations of the existing health
system against some of the concerns presented in this section for now. But how long can

they resist the power of economic capital?
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CHAPTER SIX

Conclusion

6.1 A Practice-Based Approach to Opening Innovation

This thesis is built on a longitudinal qualitative methodology that aims to examine how
digital health was produced from actors “opening innovation™ to access and develop a
greater variety and amount of resources. This led to the development of three different
yet complementary theoretical lenses that generated a deeper understanding of the
specific functioning and conditions of the production of digital health innovation. In
addition to offering insight into the practical implications of opening innovation, the
three perspectives also expand our collective understanding of processes and
consequences of opening innovation, field emergence and the materiality of practices for

innovation.

As we outlined in the thesis introduction section and developed throughout the thesis,
this research is built on a strong practice-based orientation (Nicolini. 2012) that
recenters open innovation on the “doing™ of actors and on the constellation of activities
that give it meaning. This orientation focuses on questions such as, why people are
doing what they are doing? How are they making things work? With whom are they
interacting. and why? In addition, the pragmatic stance of the analysis targeted
breakdowns as learning points that point towards the deeper underlying reasons why
these breakdowns happened and kept happening, who was part of the process when they
occurred and who wasn’t, and what actors did or didn’t produce to deal with the new
circumstances of these unfolding situations. People do things, and what they do
generates consequences (Carlile and Dionne, 2018) for people around them, their
organizations and their fields of practice. The practice-based approach that is at the

foundation of this thesis has therefore helped question how innovation is opened rather



than considering openness as an organizing principle that can be implemented as is, as

something that exists out there, external to actors’ doing.

It was my belief from the beginning of this research that performing open innovation
was something that required efforts from a variety of actors, which could lead to
profound transformation in their practices. Five years later, at the end of this thesis, this
assumption now appears judicious, reasonable and even prudent. Indeed. opening
innovation for digital health has required tremendous and relentless work from multiple
actors in a variety of localizations of practices - from Hacking Health, to financial
institutions, venture capitalists, funding agencies and academic hospitals, not to mention
all the individual coders, designers, clinicians, doctors, researchers and entrepreneurs -
to actually produce digital solutions that have an impact in health. As an informant from
Hacking Health told me during my fieldwork “We thought it would go much faster!”
(Bryan).

This consideration has led to the definition of “opening innovation™ as “a practice-based
framework that views opening up for innovation as a set of activities that increases the
number and variety of actors and resources that can be applied to the problem at hand.
This process can reshuffle existing relations among actors and their practices, creating
the need to change existing practices and develop new relational practices (Ness., 2009,
Manning, 2010) to manage the relational boundaries associated in developing innovative
outcomes (Carlile, 2002; 2004; Kaplan et al., 2017).” Despite studying Hacking Health
as the main case study, the practice-based orientation of this thesis has decentered the
role of this specific organization to track the multiple practices that were involved
within and around Hacking Health’s activities to open up innovation for digital health.
“Practices thus [came] first, because it is only once we appreciate the set of practices
involved in a scene of action that we can ask what sort of agency and ‘actor-ship’ is

made possible by these specific conditions (Nicolini, 2012).”

Tracking these practices has allowed me to expand the focus of this thesis to produce a
much more expansive analysis including the processes of development of digital health

innovations and the deeper consequences of these processes. This has helped to account
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for the field of digital health emerging before my eyes throughout these four years of
research. Anchoring this research on Hacking Health’s activities therefore provided a
clear window into the development of new relations, languages, methods and interests
between a variety of actors from different practices (which was mostly visible during
Hacking Health events) for the construction of the field of digital health. Tracking
Hacking Health gave me the means to see what artifacts and practices were included and
constructed first, where and when. and then what value systems were intersecting and
competing through actors’ interactions. Hacking Health is not solely responsible for the
production of digital health, however. Multiple actors needed to engage with new
practices to accumulate capital that bears the marks of the emerging field of digital
health. Despite not accessing all involved actors, this research did map out a variety of
contributors to the production of digital health innovation and the resulting field of

digital health.

The practice-based orientation of this thesis was supported by “a commitment to an
observational orientation and the adoption of methods that allow an appreciation of
practice as it happens (Nicolini, 2012).” Combined with a longitudinal approach that
took into serious consideration the materiality of practices, this observational orientation
allowed the examination of the accumulations that practices produced. to see what
changed and what stayed the same, and to understand the deeper relational dynamics
related to different socio-archeological layers of practices (Carlile and Dionne, 2018).
For instance, the three articles of the thesis have shown the deeper dynamics involved in
actors’ interactions, be it between the layers of practices, firms and fields (Article 1), or
between actors’ trajectories and the emergence of a field (Article 2), or between actors’
actions, existing configurations of practices that orient these activities and the
agencements that transform such meaning (Article 3). As Zilber (2014) argued,
“ethnographic studies may yield indispensable insights about the social dynamics of the
field. insights that cannot be discovered and analyzed otherwise.” While most research
on fields - especially those from the tradition of institutional fields - has focused on
organizations as members of these fields, and therefore as units of analysis (Zilber,

2014). a practice-based and observational orientation offers the means to produce a
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much more fine-grained analysis of “who interacts with whom, in what ways, and at
what times” (David et al., 2013), to see organizations and fields for what they truly are:

organizations as bundles of practices and fields as bundles of bundles of practices.

To do so, this research was built on a nested approach that first emphasized Hacking
Health annual hackathons as quick, intense events where actors from the emerging field
of digital health periodically assembled to spark the production of digital health
outcomes in the form of new relations, resources, methods and prototypes. However, the
research compensated for the short duration of these events by also observing some of
the seeds that were sown in these hackathons, that is, some projects that emerged from
these events. This combination of studying yearly hackathons for three years and the
resulting projects was a way to observe the “similarities and differences between the
various years [that] can teach much about processes of emergence and transformation”
(Zilber, 2014) while observing the deeper, granular and incremental transformations that
followed in different localizations of practices. This allowed me to see the new
connections, devices, knowledge, resources and practices around digital health that
actors developed to produce innovations and accumulate resources that resulted in the
emergence of the field of digital health. It is through observing a variety of actors (both
human and non-human), with an observational and ethnographic orientation focused on
actors’ practices, that I was able to observe the creation of new relational practices that

were drastically different from those of existing fields.

6.2 Contribution of the Thesis and Future Orientations of Research

This thesis therefore makes important contributions, and even builds a whole orientation
for a future research program. Article 1 offers a strong integrative framework that
connects the open source, open innovation and interorganizational collaboration
literature as each focusing on interrelated layers (of practices, firms and fields) that are
intertwined in the process of opening up innovation for digital health. This article
constructed the backbone of this thesis, the framework of “opening innovation” that
clarified this thesis’ practice-based approach. This layered framework shows the deeper

relational dynamics at play in actors’ practices when they are opening innovation.
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Article 2 focuses specifically on the field configuration role Hacking Health events
played in the development and transformation of practices that sparked the emergence of
the field of digital health. To do so. this article developed the three D framework that
presents actors’ trajectories as distributed, distanced and dedicated. These three
dimensions help outline the relational dynamics that define the challenges of generating
a collective trajectory at the intersection of different individual trajectories as actors
move both within and across fields to accumulate resources. This article offers a strong
contribution to the recent literature on cross-field interactions (Furnari., 2014) and
intersections (Furnari, 2016; Zietsma et al., 2017) that produce the emergence of new
fields from new forms of interactions and initially inconsequential relations between
fields. We have shown in detail the process of how resources are structured in social
spaces to understand the complex and dynamic phenomenon of accumulating resources
for a new field to emerge at the intersection of existing fields. I believe that this focus on
resource trajectories could prompt an important “turn” in organization theories as it
helps account for the past-present-future intricacies of actors’ practices. I also think that
it better suits the contemporary organizational and societal challenges of moving beyond
sharing and coordinating to account for the evolving and transforming. For instance, as
digital technology moves into new territories and as fields intersect more and more,
actors and their practices face important transitions that require a deeper understanding

of their orientations and what makes them move.

Article 3 is built on a comparative case study of the processes of two project groups that
emerged from Hacking Health hackathons in their attempts to connect actors (human
and non-human) for the production of their digital health innovations. This article
highlights the progressive production of two forms of projects: a scientific and a digital
health project. By focusing on consequential artifacts such as business models, company
incorporation, and intellectual property agreements, which are conceptualized as devices
that intersect different configurations of practice, this article showed the construction of
two innovation projects (a scientific and a digital health project) that, in one case,
reproduced existing practices while the other generated new practices and transformed

existing ones. This analysis helped unpack innovation models’ infrastructures and
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highlighted the performative effect of material devices on the resulting innovative

outcomes.

Taken together, these three articles provide rich and detailed insights into the inner
workings of the production of a new form of innovation, the transformations it entails
and the construction of an emerging field. By illustrating the specific practices at play in
the production of digital health, and the way to deal with the differences this process
brings to light, this thesis offers a pragmatic understanding of opening innovation at the
intersection of different social spaces and of the construction of an emerging field. This
means that this thesis presents an approach that takes into account actors’ profound
differences and ability to adapt to the novelty of certain situations when opening
innovation. This was especially salient in our research as digital health intersected
different social spaces (disciplines, organizations and fields) that built on their

respective value systems, which were difficult to reconcile at times.

Finally, this research is built on four years of data collection that involved intense
immersion in the field during hackathons (observing and taking notes for about 30 to 35
hours during each hackathon weekend), fluidity in terms of going to different
localizations of practices (in different organizations, in coffee shops, in food courts, in
incubators, etc.), constant availability for observing meetings (both of Hacking Health
and project groups) and Hacking Health events (cafés, workshops, hackathons and
bootcamps) that were mostly held late in the evening or during weekends, and flexibility
in regard to the scheduling of project groups’ meetings, which were often organized at
the very last minute. This has sometimes generated a profound feeling of “putting my
life on hold™ for this research project, which I believe was essential to share my
informants’ realities as they were all contributing to digital health innovation outside
their day jobs. More importantly, this has also led to building a highly valuable study in
terms of its methodology, especially in regard to the number of interviews and hours of
observation as well as its breadth and depth in accounting for multiple actors” practices

involved in the production of digital health.

Like any research, this thesis has its share of limitations that open up the door to a future
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research program. The focus on Hacking Health as the anchor of this research was both
limited and limiting. First, in regards to its “limited” nature, this study did not
emphasize the learning process of Hacking Health as its members developed new event
formats and its capacity to connect actors from different organizations, disciplines and
fields for the development of the field of digital health. Hacking Health is a chapter-
based organization with its own innovation processes that deserve to be unpacked.
Furthermore, this thesis did not offer sufficient comparative material to analyze in detail
what happens during each type of event to better understand their functioning. This
would be especially interesting for Hackathons and Bootcamps as they create new types
of spaces of exchange at the interstice of multiple fields for the development of new
practices. More work is needed to track the differences and similarities in these events’
formats in regard to the outcomes they produce while taking into consideration the

variety of actors involved.

Second, concerning its “limiting” nature, despite the quality of the window Hacking
Health offered to observe the different practices involved in the production of digital
health, it still underplayed the role specific actors had on the development of this new
field. For instance, while observing the post-hackathon development of project groups,
one issue was especially salient for every observed project: once they were created,
these projects were difficult to align with hospitals’ innovation processes. Hacking
Health's new approach to innovation in healthcare required profound transformations in
the way hospitals organize their innovation processes, displacing who is part of the
process, when they participate and how they contribute. Traditionally, innovation in
healthcare was confined within siloed research centers that built on the expertise of a
handful of researchers and scientists that would then go on to “translate™ their results
into clinical services. Despite considering the challenges of transforming this innovation
approach in article 3, more work is needed to understand the transformations that take
place within academic hospitals because of the central role they play in the production
of digital health innovation and other forms of innovation related to healthcare
(Gulbrandsen et al., 2016). Moreover, this thesis has alluded to issues of power in the

construction of an emerging field. However, power has remained an omnipresent
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subtext that is worthy of further exploration. Finally, the field of digital health has yet to
stabilize and fully emerge. A continued involvement in this emerging field could lead to
substantial improvement in our collective understanding of the full process of field

emergence at the intersection of multiple existing fields.
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