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Introduction






Introduction générale

Le probleme posé dans cette étude

La présente étude explore la maniére dont se développent les applications Web, en soulevant
la question de la nature de leur développement, son modus operandi, ainsi que la question
de la facon dont les entreprises peuvent I'exploiter.

L'importance du Web en général a été explorée par des études dans plusieurs disciplines
scientifiques. La Gestion, comme les Sciences Sociales, ont étudié |'usage des services Web
ainsi que les implications de cet usage, dans une pléthore de contextes (dans les entreprises et
les organisations, mais aussi comme dispositifs marchants et dispositifs de communication).
Cependant, il n'y a pas d'étude dans ces disciplines fournissant un cadre d’analyse et de
déploiement des biens de ce type, au-dela de la discussion des aspects technique dans le
domaine de 'ingénierie.

Les questions mentionnées ci-dessus seront étudiées en utilisant une stratégie de « phe-
nomenon - based research » (von Krogh et al., 2012), qui vise a la distinction et |'exploration
de la nature d'un phénomene, avant la proposition d'un « research design», une conception
de recherche particuliére, susceptible de donner la possibilité au chercheur de mieux creuser
les spécificités du phénomene en question. Ce travail se déroulera dans trois parties, en dé-
composant les questions de recherche et en menant une enquéte de leurs différents aspects.

La nature du modus operandi du développement des applications Web sera alors recher-
chée dans une perspective managériale, en explorant les questions de « qui » le fait,
« comment » cela se fait et « pourquoi » cela se fait, par analogie avec la distinction
introduite par Raasch et von Hippel (2012) entre les approches d'innovation d'usager et
d'industriel. L'exploration en parallele des questions qui, comment et pourquoi n'est pas
nouvelle pour autant dans la gestion. Comme Hatchuel et Weil (1992) I'ont montré, les
entreprises elles-mémes, lorsqu’elles font face a une épreuve de rationalisation, sont appelées
a concevoir et a mettre en place un nouveau schéma organisationnel, une philosophie man-
agériale et un substrat technique. L'ensemble de ces réponses constitue alors une nouvelle
rationalisation. Néanmoins, en ce qui concerne notre propre recherche, nous ne nous at-
tendons pas a identifier un terrain rationalisé. Cependant, cette recherche identifiera les
acteurs, les raisons et les moyens spécifiques du développement des applications Web, tels
qu'ils se dessinent en lien avec les modéles d'innovation usager et industriel (von Hippel et
von Krogh, 2003; 2006, Raasch et von Hippel 2012). Par conséquent, la premiére partie de
la présente étude exposera les grandes lignes du modus operandi rencontré sur le terrain,
apparaissant comme original.

Une fois le probleme de « qu'est le développement d’applications Web » exploré, en
conduisant a une proposition d'un modus operandi spécifique, composé par des acteurs
surprenants, ainsi que des raisons et moyens d’action, |'enjeu de |'étape suivante de cette
recherche sera I'identification des conditions d’apparition d'un tel phénomene. A ce propos,



nous utiliserons les lecons de la premiere partie comme une régle de lecture de I'histoire du
développement d'autres configurations industrielles, dans la seconde partie. Les industries
que nous étudierons ainsi seront celles de |'ordinateur entreprise, de |'ordinateur personnel
et de la radio, afin de répondre a la question de savoir si le modus operandi initialement
identifié est, quant a lui, une spécificité du Web ou, en revanche, s'il est rencontré également
dans des secteurs industriels proches.

Enfin, la troisieme partie reviendra dans le champ du développement des applications
Web afin d'explorer les conditions d'exploitation du modus identifié précédemment. A ce
propos, nous discuterons la littérature sur la gestion des dispositifs relationnels informels,
les communautés ou les réseaux, qui ont un role important dans |'innovation ouverte et
I'innovation par les usagers (von Krogh et al., 2003; Simard et West, 2006; von Hippel, 2007;
West et Lakhani, 2008; Benkeltoum, 2009). Malgré des recherches riches en ce domaine tout
au long de cette derniere décennie, la question de |'exploitation de ce genre de dispositifs par
les entreprise reste encore ouverte. Cependant, notre exploration se déploiera sur la base de
trois aspects de la question, en rapport avec les acteurs du développement des applications
Web. Le premier aspect exploré, portera sur les conditions de possibilité d'émergence de
tels dispositifs, en premier lieu. Puis, le deuxiéme aspect portera sur I'exploitation de tels
dispositifs par une entreprise a des fins d’exploration du potentiel de son service. Enfin, le
troisieme aspect abordera la question de I'exploitation de tels dispositifs par une entreprise
a des fins d’exploitation du potentiel de son service. Ces enquétes seront soutenues par un
cadre d'analyse qui situera les notions de conversation et d'action collective parmi celles
d'une communauté et d'un réseau.

Méthodologie

L'étude actuelle fera usage d'une stratégie de « phenomenon-based research » (von Krogh
et al., 2012) afin d'explorer le développement des applications Web. Von Krogh et al., en
exposant les grandes lignes de cette approche selon les différents objectifs de recherche,
décrivent les étapes suivantes :

1. Etape de distinction, durant laquelle la recherche vise a décrire les spécificités sous-
jacentes du phénomene en référence a un corpus des savoirs existant, a décrire le
contexte en termes généraux et culturels, et a identifier des concepts pertinents pour
une étude plus approfondie du phénomene. A ce propos, les auteurs suggérent |'usage
des méthodes ethnographiques ou des narrations.

2. Etape d’exploration, durant laquelle la recherche vise 3 intensifier la collecte des don-
nées, a la fois en utilisant les concepts de référence et en allant au-dela de ces concepts,
générant des concepts plus robustes pouvant servir de filtre pour une collecte de don-
nées encore plus approfondie. A ce propos, les auteurs suggérent |'usage des méthodes
statistiques, I'étude d'archives ou les sondages.

3. Etape de conception, durant laquelle |a recherche vise a essayer des designs de recherche
alternatifs. A ce propos, I'utilisation des concepts de recherche opportunistes est sug-
gérée, afin d'approfondir ou mettre en question les concepts initiaux, afin de permettre
la prise en compte de la dynamique du phénomeéne.

De plus, les chercheurs continuent leur exposition par la proposition des étapes suivantes,
celles de la théorisation et de la synthése, correspondant a la génération inductive d'une
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nouvelle théorie dans le premier cas, et |'établissement d'une vue d'ensemble du phénomene
dans le deuxieme. Au cours de notre étude, nous n'utiliserons que les trois premieres étapes
de la stratégie de recherche mentionnées ci-dessus. La méthodologie utilisée sera conforme
a des exigences et des contraintes des questions de recherche posées, a la fois en ce qui
concerne les dispositifs particuliers étudiés et la méthode d'exploration utilisée a chaque fois.

La Partie | fera usage d'une variété de méthodes permettant I'acces et |'étude des ter-
rains différents, ayant comme objectif la distinction et I'exploration des acteurs, des raisons
et des moyens d'action du développement d'applications Web. Tout d'abord, par le bi-
ais d'entretiens d’'experts d'entreprises du secteur, nous allons procéder a une restitution
du discours des fournisseurs de services, ce qui conduira a des premiéres indications sur
I'existence d'un modus operandi au dela de celui de I'entreprise, ce dernier définissant le
champ d’expertise des personnes interviewées. Par la suite, et en suivant ces indications,
nous utiliserons une méthode de « participation observante » afin de rejoindre et observer
I'action de ceux qui semblent étre des nouveaux acteurs, méme si leur identité reste encore
mal définie. Notre but sera d’enquéter sur la raison et les moyens d'action de ces acteurs.
Ensuite, nous examinerons des « cookbooks », les « livres de cuisine » que ces acteurs étu-
dient afin d’étre en position d'utiliser les moyens en question pour développeur leurs propres
applications. Ici, notre objectif sera d'identifier et d'explorer la nature de ces acteurs, par
le biais de leurs raisons d’action liées aux hypothéses (implicites ou explicites) que font les
auteurs de ces livres pour leur public. Enfin, nous utiliserons I'histoire d'une application,
dont la raison de développement est connue, afin de mener une exploration plus approfondie
du modus operandi dans son ensemble. Cette méthodologie sera analysée de maniére plus
approfondie dans la Section 2.2.

La Partie |l comparera les résultats de |'exploration de la premiere partie a d'autres cadres
industriels, afin d’explorer si les spécificités identifiées en comparaison avec la distinction des
modeles d'innovation par |'usager et par le fabriquant, sont propres au développement des
applications Web ou pas. Sur la base des spécifications de notre probléme de recherche, nous
étudierons I'histoire de I'ordinateur entreprise, celle de |'ordinateur personnel et celle de la
radio. A ce propos, nous utiliserons les travaux d’historiens dans ces secteurs, et nous allons
nous permettre de consulter d’autres sources originales dans des cas ou certains aspects sont
peu explorés par ces auteurs. Cette méthodologie sera discutée de maniere plus approfondie
dans la Section 9.3.

Enfin, la Partie Il utilisera des méthodes d'acces au terrain propres a des dispositifs
informels et éphémeéres. Tout d'abord, nous utiliserons la méthode de « participation obser-
vante » afin de rejoindre les « Barcamps », des dispositifs conversationnels, ainsi qu'une
« analyse de monuments d’interaction », faisant usage de traces d'interaction liée aux dis-
positifs et qui sont disponibles en ligne, afin de compléter notre observation. Cette observa-
tion portera sur 16 Barcamps qui ont pris lieu a Paris lors d'une période de trois ans. Ensuite,
nous utiliserons les mémes méthodes pour étudier le « Hackathon », un dispositif d'action
éphémeére et exploratoire, en étudiant le cas de celui qui a pris lieu aux locaux de Google, en
Californie. Le dernier dispositif étudié sera celui des forums de soutien des développeurs, que
nous étudierons en utilisant une analyse de monuments d’interaction, ayant comme objectif
d'explorer la maniere dont les fournisseurs de service soutiennent |'exploitation du potentiel
de leur service par ces acteurs. Cette méthodologie sera plus approfondie dans la Section
14.3.



Contribution

Cette étude aboutit a la conclusion d'une configuration d'un modus operandi spécifique et
distinct a la fois des modeles d'innovation usager et industriel (von Hippel et von Krogh,
2003; 2006, Raasch et von Hippel 2012), qui sera identifié et exploré dans la premiére
partie. Curieusement, comme il sera discuté dans la seconde partie, ce modus operandi
étrange n'est pas propre au développement d'applications Web : des acteurs similaires,
ainsi que des moyens et des raisons d'action similaires, sont historiquement apparus dans
chacun des les trois cas industriels étudiés, méme si |'utilité de ce modus est liée a des
phases assez spécifiques du développement industriel. Enfin, trois dispositifs d'interaction
informelle seront identifiés, pouvant étre utiles a des entreprises exploitant |'action des tiers
développeurs.

Partie | : Un modus operandi étrange

La premiére partie identifie un étrange modus operandi, qui se positionne entre le modéle
d'innovation par |'usager et celui par I'industriel Raasch and von Hippel (2012), a la fois en
ce qui regarde ses acteurs et ses moyens et raisons d’'action. Plus précisément, trois figures
d’acteur seront identifiées, selon leur raisons d’action :

1. L'Usager-Développeur (UD), utilisant ses compétences de développement afin d'innover
pour son propre usage, est semblable a un « lead user » ; ce dernier est décrit dans la
littérature sur I'innovation des usagers (von Hippel et Katz, 2002; von Hippel, 2005;
Franke et al., 2006), sauf qu'il dispose a la fois de la « sticky information » relative
au contexte d'usage, attribuée par von Hippel (1990) a des usagers, et de la « sticky
information » relative aux technologies, attribuée par von Hippel a des industriels.

2. L' Usager-Développeur-Entrepreneur (UDE), qui, bien qu'il soit caractérisé par une
démarche d'innovation similaire a celle de I'UD, ne révéle pas de facon libre sa création,
comme le modeéle « privé-collective » (von Hippel et von Krogh, 2003; 2006) le
suggérait, mais décide de poursuivre sa commercialisation.

3. Le Développeur-Entrepreneur (DE), qui, contrairement aux deux figures précédentes,
n'innove pas pour son propre usage, mais le fait pour les autres, tant en intégrant une
démarche commerciale dés le départ de son processus de conception.

Toutes les trois figures utilisent pour autant les mémes moyens, qui pourraient étre décrits
comme une « palette a innover », et qui proviennent a la fois du modele d'innovation de
I'usager et de celui de l'industriel. D'un coté, ils utilisent un logiciel libre, qui fut I'objet
de nombreuses recherches en Gestion durant la derniére décennie. De |'autre, ils utilisent
des « Interfaces de Programmation d'Applications » (Application Programming Interfaces,
APIs), qui sont des dispositifs fournis par les entreprises afin que les développeurs puissent
créer des application en utilisant leur technologie.

Partie Il : les conditions d’apparition du modus operandi et ses
effets sur le développement industriel

Dans la deuxieme partie, en étudiant |'originalité du modus operandi identifié dans le cas
du développement des applications Web et en se posant |la question de son apparition dans
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d’autres cadres industriels, nous sommes conduits a une exploration plus approfondie de ce
modus dans son ensemble, en rapport avec les différentes phases industrielles.

Le modele résultant de I'identification de ces phases industriels, ou les UDEs jouent un
role important, est comparé a posteriori aux modeles connus de développement industriel les
plus proches. Le résultat de cette comparaison suggére que la transition des premieres « lead
user innovations » (von Hippel, 1978b) a leur production et diffusion industrielles par des
entreprises n'est pas linéaire : il y a une transformation progressive a la fois des acteurs, des
raisons et des moyens d'action lors de I'exploration du potentiel sous-jacent d'un nouvel objet.
De méme, la perturbation d'une industrie par une innovation (« disruption ») décrite par
Christensen (1997), durant laquelle les agents d'une nouvelle technologie arrivent a identifier
un marché correspondant, n'est pas la seule maniere dont un nouveau potentiel est déployé :
il peut y avoir également des situations ot a la fois un potentiel commercial et un potentiel
technologique sont « visibles » aux acteurs, alors méme qu'une exploration plus approfondie
est exigée, engendrant souvent des risques considérables et nécessitant des révisions majeures
des conceptions précédentes.

Les roles des figures d'acteur, déja configurées dans la premiére partie de notre étude,
sont les suivants, selon les différentes phases du développement industriel identifiées :

» Matérialisation Précoce. Des usagers-développeurs (UDs), souvent ayant des rap-
ports intimes avec des Universités, utilisent une nouvelle théorie afin de créer les pre-
miers objets illustrant le potentiel d'usage de la théorie. Ces matérialisations peuvent
étre soit des « meilleures solutions » a des anciens concepts, servant des besoins
connus, soit des « nouveaux réves », c'est-a-dire des matérialisations illustrant la
possibilité d'existence d'autres sortes d'objets, des objets inédits. Au sein de ces cer-
cles initiaux de UDs, quelques uns vont poursuivre leurs efforts dans des tentatives de
commercialisation des objets en questions, et devenir alors des usagers-développeurs-
entrepreneurs (UDEs), tandis que d'autres deviendront des « adopteurs précoces »
(« early adopters » selon Rogers (1962)), une premiére clientéle.

= Emergence du Marché. Les UDEs arrivent a trouver leurs premiers clients parmi les
cercles des premiers UDs et développeurs des premiers produits. Souvent, ce fait peut
déclencher I'intérét des entreprises actives dans des secteurs industriels proches, qui
rejoindront I'épreuve. Cependant, a cette aube d'une nouvelle industrie, le nouveau
potentiel est largement inconnu dans son ensemble de tous les acteurs impliqués. La
compétition alors démarre, et les UDEs doivent inclure des préoccupations marchan-
des dans leur raisonnement de développement, au dela de leurs propres préférences
personnelles, afin d'avoir une chance de survie.

= Compétition dans le Brouillard. Les développeurs-entrepreneurs (DEs), souvent
originaires des premiers cercles d'UDs, continuent I'exploration a la fois du potentiel
de marché et du potentiel technologique du nouvel objet, en compétition avec les en-
treprises qui sont entrées dans |'exploration. Une pléthore d'objets devient disponible a
des adopteurs précoces, méme si le savoir disponible, provenant des phases précédentes
ainsi que des rationalisations dans des secteurs industriels proches, s'avere insuffisant
pour que les UDs puissent proposer des régles de conception (« design rules », Baldwin
et Clark, 2000) englobantes, pouvant conduire a une segmentation de marché.

= Rationalisation Industrielle. La phase précédente prend fin, lorsqu’une entreprise,
utilisant le savoir produit jusqu'ici par les acteurs qui ont émergé, aussi bien que son



propre savoir, crée une synthese, en rationalisant la conception, la production et la
commercialisation d'une ligne de produits unifiée. Dans cette phase, les DEs ne sont
pas en mesure de tenir la compétition avec les entreprises, a moins qu'ils déclenchent
un nouveau cercle, en se retournant vers les UDs et en ouvrant une nouvelle trajectoire,
sur la base d'un concept qui n'est pas inclut dans la rationalisation en question.

Partie Ill : méthodes pour I’émergence et I'usage par les entreprises
des dispositifs UDE

La derniére partie de notre étude contribue a I'exploration plus approfondie du modus
operandi identifié par I'analyse de trois dispositifs différents. A I'aide d'un cadre d'analyse
incluant I'action collective (Hatchuel, 2005a) et la conversation parmi les réseaux sociaux
et les communautés, cette étude suggere des méthodes d’encadrement et d'exploitation de
I'activité des UDEs.

Les Barcamps constituent un cas exemplaire des dispositifs éphémeéres de conversation,
utilisés pour I'exploration de la possibilité d'émergence des nouvelles communautés et de
réseaux UDEs. Leur conception permet la mise en réseau ainsi que |'exploration des tech-
nologies, des marchés et des usages émergeant, notamment par la conversation. Distincts
des « anciens membres » des communautés et du « noyau » des réseaux, les « réguliers
» de ses dispositifs conversationnels, méme s'ils ne partagent pas nécessairement un terrain
commun et ne sont pas connectés a priori, sont néanmoins en mesure de bénéficier de ces
dispositifs dans leur ensemble, en prenant en compte ces conversations dans leur propre
action et en se rapprochant des réseaux et des communautés émergeant.

Le dispositif de Hackathon permet une exploration ciblée du potentiel d'un service ou une
technologie spécifique, par le biais de la constitution de groupes éphémeéres qui parcourent
tous les niveaux de qualité du savoir tacite (Erden et al., 2008) en trois jours, en développant
des applications ou des prototypes explorant le potentiel ciblé. Bien que la conception d'un
Hackathon ait des attributs en commun avec celui d'un Barcamp, les apports du cas étudié
suggerent une dimension « personnelle » en ce qui regarde a la fois le processus d’'innovation
et son résultat, dans ce genre de dispositif.

Enfin, les forums de support de développeurs, malgré leur ressemblance avec des disposi-
tifs de résolution des problemes, servent a des fonctions au plus avancés que la résolution
des problemes en tant que telle. En faisant usage d'un cadre d'analyse des experts et des
systémes (Hatchuel et Weil, 1992), nous sommes conduits a la proposition d'un autre type
d’'expert entreprise, actif dans ce terrain. Le « curateur » n'a pas nécessairement besoin
de disposer d'un « savoir faire », d'un « savoir comprendre » ou d'un « savoir planifier »
(Hatchuel et Weil, 1992). En revanche, ses actions visent a « prendre soin » des UDEs, une
activité qui exige des compétences telles que savoir identifier une nouveauté, structurer une
conversation et développer une sorte d'intimité avec les interlocuteurs. La notion d'« em-
pathie entre entreprise et UDEs » pourrait s'avérer utile a une exploration plus approfondie
de cette fonction, au dela de la résolution des problemes.

Synopsis de la thése

Le Tableau 1.1 (page 17) résume la structure de la présente étude. La Partie | aborde le
probleme du modus operandi du développement des applications Web, en explorant la perti-
nence de la distinction entre les modeéles d'innovation par |'usager et par fabriquant (Raasch
et von Hippel, 2012) pour cette configuration. Nous étudierons ce probléme a I'usage d'une
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stratégie de recherche de phénomene, visant a distinguer ce modus, en répondant aux ques-
tions de qui développe, comment développer et pourquoi développer ce type d'applications.
Cette exploration nous conduira a la configuration de trois figures d'acteur, les UDs, les
UDEs et les DEs. Leur action est entreprise a |'aide des dispositifs a la fois de logiciel libre
et des APlIs, du fait qu'ils exploitent leurs produits issus des communautés aussi bien que des
entreprises, ces derniers prescrivant un usage spécifique, en laissant la possibilité en parallele
de leur exploitation comme moyens de conception (ce sont alors des « produits ouverts »
(Chrysos et al., 2010)).

Vu que ni le modeéle « d'investissement privé » ni le « collectif-privatif » (von Hippel
et von Krogh, 2003; 2006) ne suffisent pas a décrire le modus operandi identifié dans son
ensemble, la question qui se pose est de savoir si ce modus constitue une particularité du
terrain du Web ou non. Nous abordons ce probleme en étudiant trois cadres industriels
proches mais différents, en particulier ceux des industries de |'ordinateur d’entreprise, de
I'ordinateur personnel et de la radio. En identifiant des ressemblances, nous poursuivons
notre exploration en nous intéressant aux conditions de possibilité de ce mode d'action, ainsi
qu'a ses effets sur le monde des affaires. Nous concluons en proposant que les acteurs
identifiés précédemment contribuent a I'exploration d'une multitude de nouveaux concepts
durant leur diffusion a des adopteurs précoces, durant les phases de développement qui
précédent une rationalisation industrielle.

Enfin, la Partie Ill revient sur le terrain du Web et, en s'intéressant davantage aux
acteurs, aborde le probleme de savoir comment les entreprises peuvent exploiter I'activité
des UDEs. Afin d'étudier cette question, nous explorons trois dispositifs différents. En
posant les questions des conditions de possibilité d'émergence social des UDEs, ainsi que
celles de |'exploitation de leur activité par les entreprises a des fins liées a |'exploration
et |'exploitation du potentiel des services de ces dernieres, nous proposons trois méthodes
différentes (Barcamps, Hackathons, et Forum de Support de Développeurs), qui rendent ces
démarches possibles.
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Chapter 1

General Introduction

Contents
1.1 The problem addressed in thisstudy . . . . ... ... .... 11
1.2 Methodology . ... ... .. ..o 12
1.3 Contribution . .. ... ... .. ... .. 000000 e 13
1.3.1 Part I: A peculiar modus operandi . . . . . . ... ... ... 14

1.3.2 Part II: the conditions of appearance of this modus operandi
and its effects on industrial development . . . . . . . . .. .. 14

1.3.3  Part III: methods for the emergence and enterprise use of UDE
settings . . . . . . ..o 15

1.3.4 Study overview . . . . . . .. ... 16

1.1 The problem addressed in this study

The current study explores the way in which Web-based applications are developed, posing
the question of “what is a Web-based application development and how can enterprises
harness its benefits?”.

The importance of the Web in general has been explored by many different disciplines.
Management Science, as well as the Social Sciences, have investigated the use of Web
services and their implications on a plethora of use contexts (in enterprises and organisations,
as a market setting, as a communication means). However, no study is available that provides
a framework of analysis and deployment of such goods, beyond the technical discussions
within the engineering community.

The above mentioned questions will be studied using a phenomenon-based strategy (von
Krogh et al., 2012), aiming at distinguishing and exploring the nature of phenomenon, before
providing a research design for both its harnessing and its further study. This work will be
undertaken in three parts, breaking down the questions and investigating their different
aspects in parallel.

The nature of Web-based application development will thus be investigated from a man-
agerial perspective, by initially exploring the questions of “who” does it, “how” is it done
and “why” it is done, as compared to the synthetic distinction of Raasch and von Hippel
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(2012) between user and manufacturer innovation paradigms. The parallel exploration of
who, why and how questions is not new to management. In fact, as Hatchuel and Weil
(1992, 1995) have shown, enterprises themselves, when facing a rationalisation challenge,
are led to the design and the implementation of a new organisational schema, a managerial
philosophy and a technical substrate. These responses as a whole constitute thus a new
rationalisation. Still, | do not expect to identify a rationalised field, since - as it will become
clear in the chapters to follow - my research started when third party applications were still
new to the field and ends before an industrial rationalisation has been proposed. However,
my research will identify the specific actors, reasons and means of Web-based application
development, as distinguished from the user and the manufacturer models (von Hippel and
von Krogh, 2003, 2006; Raasch and von Hippel, 2012). Thence, the first part of the current
study will make an outline of a modus operandi met in the field that appears to be original.

Once the problem of “what is Web-based application development” is explored and brings
us to the proposal of a specific modus operandi composed by peculiar actors, reasons and
means, the next phase of my research will be to identify the conditions of appearance of
such a modus. For this, | will use this problem in Part Il as a reading rule of the history
of other industrial settings, namely the enterprise computer, the personal computer and the
radio industries, to answer the question of whether or not this modus operandi is specific to
Web development or, in the contrary, is common to other, close industries.

Finally, Part Il will return to the field of Web-based application development to explore
the conditions that are in place to allow for the harnessing of the modus previously explored.
For that, | will discuss the literature on informal settings, communities or networks, which
have been claimed to be important for Open and User innovation (von Krogh et al., 2003a;
Simard and West, 2006; von Hippel, 2007; West and O’Mahony, 2008). Despite intensive
research on these approaches during the last decade, the question of how enterprises can
harness such settings for open and user innovation still remains open. Thus, my exploration
will be based on three different aspects of the question, in relation to the actors of Web-
based applications development. The first aspect regards the conditions of possibility for the
emergence of such settings in the first place. The second aspect regards the harnessing of
such settings for enterprise service potential exploration. Finally, the third aspect regards their
harnessing for enterprise service potential exploitation. This investigation will be supported
by an analytical framework that places the concepts of conversation and collective action
in-between the communities and networks settings.

1.2 Methodology

This research will use a phenomenon-based strategy (von Krogh et al., 2012) to explore
Web-based application development. Von Krogh et al. outline the following steps, according
to their research goals:

1. Distinction, during which research goals include encountering bracket peculiarities
against an existing body of knowledge, the description of the context in broad cul-
tural terms and the identification of relevant concepts for study, through the use of
ethnography or narratives.

2. Exploration, during which research goals include the intensification of data gathering
inside and outside the focal concepts, the generation of more solid concepts that can

12



serve as filter for further data gathering, through the use of statistics, archival data or
surveys.

3. Design, during which research goals include experimentation with alternative research
designs and the employment of opportunistic research designs that expand or collapse
concepts to take into account the dynamics of the phenomenon (von Krogh et al.,
2012, p. 290).

Furthermore, von Krogh et al. (2012) outline the steps of theorising and synthesising, for
the inductive generation of a new theory and the establishment of a phenomenon overview,
respectively. During my study | will use the three first steps of this strategy. The methodology
that will be used will comply with the requirements of the research questions, both in what
regards the specific setting of the field that will be explored and the exploration method.

Part | will use a variety of methods to access and study different fields aiming at the
distinction and the exploration of the actors and the means of and reasons for of Web-based
application development. Initially, through interviews with service provider managers | will
reproduce the discourse of service providers leading to some early indications on the existence
of another modus operandi, beyond the enterprise one, in which my interlocutors are experts.
Then, following those indications, | will use an “observant participation” method to join and
observe the action of those appearing to be new actors, though still remaining poorly defined.
My goal will be to investigate the reason for and the means of this actor’s activity. Afterwards,
| will examine the available “cookbooks” (books on Web-based application development) to
identify and explore the actors using them and the corresponding reasons for their action, as
assumed by the books' authors. Finally, | will use the story of an application of which the
development reason is known to further explore the identified modus operandi as a whole.
This methodology will be further analysed in Section 2.2.

Part Il will compare the outcomes of Part | with other industrial settings, to explore
whether or not the peculiarities identified are particular to Web-based application develop-
ment or not. On the basis of the requirements of my problem, | will study the history of
the enterprise computer, the personal computer and the radio industry. For this, | will use
the works of historians in the corresponding fields, in the few cases where a topic in poorly
explored by those authors, | will also use primary field texts. This methodology will be further
analysed in Section 9.3.

Finally, Part Il will use methods to access the field that are proper to informal and
ephemeral settings. Firstly, | will use the method of ' “objervant participation” to join Bar-
camps' conversational setting, and a “interaction monument analysis” method, using traces
of interaction relating to the setting which are available on the Web to complete my obser-
vation. 16 Barcamps that took place in Paris over a period of three years will be studied and
analysed. Subsequently, | will use the same methods to study the Hackathon exploratory
setting, which took place in August 2010 in the headquarters of Google, California. Finally,
| will use “interaction monument analysis” to explore the ways in which service providers
support developers who use their technologies to innovate. This methodology will be further
analysed in Section 14.3.

1.3 Contribution

The outcome of this study is the configuration of a specific modus operandi, distinct from
the user and the manufacturer innovation paradigms (von Hippel and von Krogh, 2003,
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2006; Raasch and von Hippel, 2012), which will be identified and explored in the first part.
Surprisingly, as studied in the second part, this peculiar modus operandi is not proper to
Web-based application development: similar actors, motives and means have appeared in
all three industries studied, contributing to industrial development during special phases.
Finally, three settings of informal interaction are identified that can be useful to enterprises
harnessing the action of third party developers.

1.3.1 Part I: A peculiar modus operandi

More specifically, in the first part, | identify a peculiar modus operandi, which is placed in-
between the user and the manufacturer paradigms (Raasch and von Hippel, 2012), in what
regards its actors, reasons and means of action.

More specifically, three actor figures will be identified, according to their motives for
action:

1. The User - Developer (UD), who uses his development skills to innovate for own use,
much like an “lead user” as described in user innovation literature (von Hippel and
Katz, 2002; von Hippel, 2005; Franke et al., 2006), though utilising both “use-related
sticky information”, attributed by von Hippel (1990) to users, and “technological sticky
information”, attributed to manufacturers.

2. The User - Developer - Entrepreneur (UDE), who, while having a similar starting point
to the UD, does not “freely reveal” his creation, as the “private-collective” model
suggests (von Hippel and von Krogh, 2003, 2006), but decides to go on, and try to
commercialise it.

3. The Developer - Entrepreneur (DE), who, unlike the previous two figures, does not
innovate for his own use, but does so for others, having a commercial goal at the
outset of the design process.

Still, all three figures use the same means, which could be described as an “innovation
palette”, originating both from the user and the manufacturer paradigm. On the one hand,
they use free and open source software (FOSS), which has been the object of extensive
management research during the last decade, on the other hand they use Application Pro-
gramming Interfaces (APIs), which have been given less attention by management scholars.
Those APIs are settings provided by enterprises in order for developers to create applications
using their technology.

1.3.2 Part IlI: the conditions of appearance of this modus operandi
and its effects on industrial development

In the second part, while studying the question on whether or not the modus operandi met
in the Web-based application development field is encountered in other industrial settings, |
am led to further exploring it as a whole, in relation to the different industrial phases.
Retrospectively related to some of the most relevant models for industrial development,
the outcome of my study will suggest that a transition from early “lead user innovation” (von
Hippel, 1978b) to an industrial production is not linear: there is a progressive transformation
of the actors, the means and the reasons of action during the exploration of the potential of
a new object. In parallel, disruption (Christensen, 1997), during which a novel technology
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manages to identify a corresponding market, is not the only way in which a new potential
is deployed: there can be situations where both a commercial and a technological potential
are "visible” to the actors, though more exploration, often risky and implying revisions of
previous concepts, is required for its to become true.

The roles of the actor figures identified in the first part according to the phases of
industrial development will be the following:

» Early Materialisation. User-Developers, often having intimate ties with universities,
use a new theory to create the first objects to illustrate the use potential of the the-
ory. These materialisations can either be “better solutions” for old concepts, or “new
dreams”, materialisations that illustrate that other kinds of objects are possible. From
these early UD circles, some will go on and attempt to commercialise this materialisa-
tion, thus becoming User-Developer-Entrepreneurs (UDEs), while others will become
their early adopters.

» Market Emergence. UDEs manage to find some early clients and produce an early
product. Usually, this fact can trigger the interest of neighbouring business sectors
actors, joining the challenge. Still, at this early level, the full potential of the new
object remains largely unknown for all actors implied. Competition begins and UDEs
have to reason commercially, beyond their own preferences, to have a chance to survive.

= Foggy Competition. Developers-Entrepreneurs (DEs), often originating from early
UD circles, further explore the marketing and technological potential, in parallel with
the enterprises that have joined. A plethora of objects becomes available to early
adopters, though the knowledge available, both from earlier phases and from other in-
dustrial rationalisations, is not sufficient to propose encompassing design rules (Baldwin
and Clark, 2000) being able to lead in a market segmentation.

» Industrial Rationalisation. The previous phase ends, when an enterprise, using
the knowledge produced so far as well as its own, creates a synthesis rationalising
design, production and marketing of a unified product line. DEs cannot compete with
enterprises, unless they trigger the beginning of a new cycle by returning to UDs and
drawing a trajectory on a new concept, not encompassed by this rationalisation.

1.3.3 Part Ill: methods for the emergence and enterprise use of
UDE settings

The last part contributes to the further exploration of this modus operandi by investigating
three different settings. By constructing a framework of analysis that positions collective
action (Hatchuel, 2005b) and conversation in-between social networks and communities, it
suggests methods for the framing and the harnessing of UDE collectivities.

Barcamps constitute an exemplary case of ephemeral conversational settings that are
used for the exploration of the emergence possibility of new UDE communities and networks.
Their design also enables networking through a mainly conversational exploration of emerging
technologies, markets and uses. In a different mode from communities’ older members and
networks core nodes, the “regulars” of these settings, while not necessarily sharing a common
ground or being connected, are in position to benefit from the overall setting by taking into
account those conversations and coming closer to the emerging networks and communities.
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A Hackathon setting allows the focussed exploration of a specific service or technology
potential, through the ad hoc constitution of groups that cover all levels of tacit group
knowledge quality (Erden et al., 2008) in three days, by developing applications or prototypes
on the basis of the desired potential. While their design shares attributes with other methods
for creativity and knowledge-sharing, the outcomes of the Hackathon studied suggest that
ephemeral settings may be particularly characterised by a “personal” dimension of both
innovation process and its outcome.

Finally, developer support forums, despite their appearance as problem-solving settings,
serve functions beyond problem solving itself. Using a system expert analytical framework
(Hatchuel and Weil, 1992), | am led to the conclusion of a different kind of enterprise
expertise, active in these settings. The “curator” is not necessarily required to have a
“doing”, “understanding” or “planning know-how” (Hatchuel and Weil, 1992). Instead, her
actions aim at “taking care” of the UDEs, an activity that requires skills such as novelty
identifying, conversation structuring and intimacy developing. The notion of “enterprise-
UDE empathy” may be useful for the further exploration of this function, beyond the one of
problem-solving.

1.3.4 Study overview

Table 1.1 outlines the structure of the current study. Part | addresses the problem of whether
or not Web-based application development can be described according to the distinction of
Raasch and von Hippel (2012) between user and enterprise innovation paradigms. | study
this problem using a phenomenon-based research strategy (von Krogh et al., 2012) aiming
in the distinction and the exploration of the Web-based application development modus
operandi, exploring the questions of who, how and why develops such applications. This
exploration will lead me to the identification of three actor figures, UDs, UDEs and DEs,
of whose the action is based on use, use and profit or just profit reasons. Their action is
undertaken by the use of both FOSS and APlIs, as they exploit products, developed either by
communities or enterprises, that prescribe a specific use, while allowing their utilisation as
design instrument, too (such objects have also been described as “open products” (Chrysos
et al., 2010)).

Since both the “private investment” and the “private-collective” models (von Hippel and
von Krogh, 2003, 2006) are not sufficient to describe this modus operandi, the problem
posed is whether or not it constitutes a peculiarity of the Web. Thus, | address this problem
by examining different industrial settings (namely the enterprise computer, the personal
computer and the radio ones). Finding similarities, | further explore when such modi appear
and what their effects are for business, concluding with the proposal that they contribute
to the exploration of a multitude of new concepts while they diffuse them to UDs or early
adopters, during the industrial development phases that precede rationalisation.

Finally, Part Il returns to the question of the Web and, focussing on the actors, addresses
the problem of how enterprises can harness UDE activity. To investigate it, | study three
different settings, being limited at the level of the actors. Posing the questions of the
conditions of possibility for the social emergence of UDEs, as well as those of UDE activity
harnessing by enterprises for potential exploration and exploitation ends, | propose three
different methods (Barcamps, Hackathons and Developers Support Forums) rendering these
conditions possible.
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Part |

The surprising characteristics of
Web-based application development
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Les caractéristiques étonnantes du
développement des applications Web.
Introduction a la Partie |

Cette partie aborde la question de « qu'est-ce le développement des applications Web ». Elle
explore le probleme de la nature de ce type de développement en comparaison aux paradigmes
d'innovation par les usagers et par les industriels Raasch and von Hippel (2012) en étudiant
ses spécificités. Cette exploration sera entreprise en utilisant une approche de « phenomenon-
based research » von Krogh et al. (2012) qui fera usage des méthodes permettant de saisir les
spécificités du terrain. Cette enquéte suggere |'existence d'un modus operandi étrange, a la
fois en ce qui regarde les acteurs, les moyens et les raisons de développement d'applications
Web.

Le probléme posé : Qu’est-ce le développement d’applications
Web?

La littérature en Gestion, ainsi que celle en Sciences Sociales, a étudié le champ des services
Web en adoptant une perspective d'usage et en explorant un éventail de contextes d'usage
(usagers individuels, usagers en groupe, marchés et transactions, externalités de réseau).
Cependant, cette littérature a ignoré le processus méme de développement de ces biens, en
le considérant de facon implicite comme une question qui ne regarde que la communauté
d'ingénieurs.

Cette partie de notre recherche explore la nature du développement des applications
Web comme un phénomeéne (von Krogh et al., 2012) et en comparaison aux processus de
développement étudiés par la littérature de Gestion, ayant comme référence la distinction
entre les modéles d'innovation par I'usager et par l'industriel (Raasch et von Hippel, 2012),
illustrés dans la Figure 2.1 (page 28), prétée par les auteurs. Dans cette premiére phase de
notre recherche, nous sommes intéressés par la configuration de cette activité en rapport
avec ces deux modeles, en ayant comme objectif d'inclure ce modus operandi dans un de
ces modeles, ou, dans le cas inverse, de produire une description des spécificités du modus
étudié.

Notre recherche sera alors limitée a la distinction et I'exploration (von Krogh et al., 2012)
du modus operandi de développement des applications Web. A ce propos, nous divisons la
question de la nature du développement d'applications Web aux questions suivantes:

1. Qui développe des applications Web? Cette question vise a identifier les acteurs
spécifiques de ce processus, ainsi que des divergences éventuelles de ces acteurs en
comparaison au modéle proposé par Raasch et von Hippel (2012).
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2. Comment développent-ils des applications Web? Cette question vise a identifier les
moyens spécifiques a ce processus, toujours en comparaison avec des modeéles connus.

3. Pourquoi développent-ils ces applications? Cette question vise a identifier les raisons
de cette activité, comme comparés a des motivations connues des deux modeles (von
Hippel et von Krogh, 2003; 2006; Raasch et von Hippel, 2012).

L'exploration parallele de ces trois questions n’est pas nouvelle en gestion. Comme Hatchuel
et Weil (1992; 1995) le montrent dans leur travail séminal, « L'expert et le systéme », les
entreprises, lorsqu’elles se trouvent face a des nouvelles épreuves de rationalisation, doivent
concevoir et mettre en place un nouveau schéma organisationnel, une philosophie gestionnaire
et un substrat technique. Donc, les entreprises elles-mémes sont appelées a répondre aux
questions « qui », « comment » et « pourquoi », par la conception de ces trois éléments,
établissant des nouveaux acteurs, raisons et moyens d’action, sur la base desquels prend lieu
le changement organisationnel. En utilisant cette lecture des travaux de Hatchuel et Weil,
nous transformons la question de la nature du développement des applications Web et son
rapport avec les modeles connus, a un probleme de configuration des trois éléments de son
modus operandi.

La méthodologie utilisée : quatre axes d’exploration

La méthodologie qui sera utilisée dans la partie actuelle, est schématiquement illustrée dans
la Figure 2.3 (page 29) et visera a distinguer et a explorer les acteurs, les raisons et les
moyens étranges rencontrés sur le terrain. Cette exploration sera entreprise sous quatre axes

1. D'un modus operandi connu a un inconnu. Par le biais d'entretiens d'experts de
services Web bien connus (comme Google ou Yahoo), nous restituerons le discours
des fournisseurs de services en ce qui concerne les originalités contemporaines dans
leur développement. L'objectif sera d'identifier quelques premieres indications d'un
mode opératoire différent, au dela de celui dont nos interlocuteurs sont les experts,
et qui leur semble &tre original. A ce niveau d'exploration, nous ignorons la maniere
dont les entreprises gérent ce processus, mais nous savons que, dans la mesure ou ce
processus est géré, nos experts y sont impliqués.

2. Identification des raisons et des moyens d’action, en considérant I'acteur connu. En
considérant I'acteur connu (les « développeurs »), nous utiliserons nos observations
tirées de notre propre participation a leur action, afin de distinguer leurs moyens et
leurs raisons d'action. A ce propos, nous utiliserons une méthode de « participation
observante », en prenant partie au développement d'un site Web.

3. Identification des acteurs et de leurs raisons, en considérant leurs moyens connus. En
considérant leurs moyens connus (les « Interfaces de Programmation d'Applications
(APIs) »), nous étudierons les « livres de cuisine » du développement des applications
Web pour identifier les acteurs et leurs raisons d'action, telles que comprises par les
auteurs de ces livres.

4. Exploration des acteurs et leurs moyens, en considérant leurs raisons connues. En
considérant leurs raisons connues (la commercialisation d'une application initialement
développée pour leur propre usage), nous approfondirons notre exploration du modus
operandi dans son ensemble.
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Résultats de la partie

La Figure 2.4 (page 31) illustre les résultats de cette partie. Tout d'abord, les moyens utilisés
pour le développement des applications sont des logiciels libres, connus en gestion par un
grand nombre d'études (Lakhani et von Hippel, 2003; von Krogh et al., 2003; Benkeltoum,
2009, et autres), ainsi que des nouveaux moyens, les APlIs, fournis aux développeurs par des
entreprises afin que les premiers puissent créer des applications en utilisant les technologies
des seconds (Chrysos et al., 2010). Ensuite, en ce qui concerne les acteurs et leurs raisons
d’action, nous distinguons trois figures d'acteur différents :

= Les usagers-Développeurs (UDs), exploitant leurs compétences de développement afin
de créer des applications pour leur propre usage, de facon similaire a I'exemple d'innovation
par des « lead users » (von Hippel, 2005), sauf que les UDs ont des compétences a la
fois liés a I'usage et a la technologie, qui les distinguent des autres usagers.

» Les usagers-Développeurs-Entrepreneurs (UDEs), exploitant leurs compétences de développe-
ment comme les UDs, sauf qu'ils poursuivent un effort de commercialisation de leurs
applications, contrairement a la « révélation libre » des innovations rencontrées dans
le modele d'innovation par les usagers (von Hippel et von Krogh, 2003; 2006).

» Les Développeurs-Entrepreneurs (DEs), exploitant leurs compétences de développe-
ment afin de créer une application commerciale, potentiellement attirant une audience
de marché ayant des préférences différentes de celles des DEs en question.

Donc, ces figures d'acteur sont positionnées entre les deux modéles décrits par Raasch et
von Hippel, comme illustré dans la Figure 2.5 (page 31).

Présentation synthétique de la Partie |

Le Tableau 2.1 (page 33) présente une synopsis des chapitres a suivre. Tout d'abord, nous
construirons un cadre d'analyse pour I'étude des innovations dans les services Web, en nous
basant sur la littérature y relative. Ensuite, nous décrirons |'approche méthodologique qui
sera utilisée sur les différents terrains de recherche a étudier. Les trois chapitres qui suivront,
exploreront le phénomeéne en faisant usage des biais d'acces différents : premierement, nous
identifierons les étrangetés du champ de recherche, comme exprimées par le discours des
fournisseurs de services. Dans la suite, nous approfondirons notre enquéte en examinant
les normes d'action de la figure du développeur, comme exercées lors du développement
d'un nouveau service Web. Ces premiers résultats seront utilisés pour une enquéte plus
systématique sur les raisons d'action qui se basera a des « livres de cuisine » du développement
des applications. Enfin, nous étudierons un cas spécifique de |'action d’'un UDE, qui a
développé une application pour les usagers-vendeurs du service eBay.
Les paragraphes suivants résumeront ces chapitres.

Concepts théoriques

Le Chapitre 3 est consacré a la revue de la littérature, ol I'accent est mis sur les concepts
a utiliser par la suite. En réexaminant I'expérience du phénomene des « Dot.com », et
la maniére dont il a été abordé par les chercheurs de I'époque (Section 3.1), nous faisons
remarquer le besoin d'une étude minutieuse des étrangetés du champ sous exploration (von
Krogh et al., 2012) lorsqu’on examine I'éventualité d'un phénomene, pour contrebalancer les
effets de la « management fashion » (Abrahamson et Fairchild, 1999).
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Ensuite, la Section 3.2 examinera les approches différentes utilisées par diverses disci-
plines afin de décrire I'usage des services Web : trois conceptualisations proposées par des
économistes, portant sur la valeur d'usage des services en ligne, ont eu une influence majeure
sur les études en gestion. Donc, les notions de réduction des « colits de transaction » et
des « colts d'information », ainsi que des approximations sur la valeur d'un réseau pour ses
usagers sont largement mobilisées dans la gestion de ce type de services. Néanmoins, quant
a la pratique de ces service, d'autres valeurs sont révélées : de chercheurs en gestion ont mis
I'accent sur le fait que, au dela de faciliter I'échange d'information, la mise en place dans les
entreprises des dispositifs dits « social software », conduit au développement des rapports
peu conventionnels, qui incitent a des nouvelles pratiques de gestion. D'un point de vue
différent, les sociologues, analysant |'usage de ce type de services, proposent que leur valeur
distinctive soit associée au développement de I'identité personnelle des usagers. Cependant,
toutes ces approches, explorent |'usage des dispositifs Web et ses implications, sans étudier
les processus spécifiques de leur conception.

Par la suite, la Section 3.3 discutera la distinction entre les paradigmes d’'innovation par
I'usager et par le industriel (Raasch et von Hippel, 2012), qui servira de référence tout au
long de cette partie pour le positionnement comparatif de I'activité sous exploration. Comme
I'objet de notre investigation porte sur les services Web, le paragraphe 3.3.4 discutera les
approches générales de gestion de services, du point de vue de I'innovation. A ce propos, un
« paradoxe » apparait lorsqu'on étudie le discours académique sur les services Web, lié d'une
part a la tendance forte de transition des produits aux services (Cusumano, 2008), d'autre

a

part a la nature « automatique » de ces services.

Approche méthodologique

Le Chapitre 4 discute les approches méthodologies mobilisées dans la Science de Gestion, en
faisant remarquer les difficultés qu'impose un champ de recherche particulierement fluide,
susceptible de révéler un nouveau phénomene. A cause de ces limitations, nous construirons
une posture méthodologique qui consiste a explorer en paralléle I'objet sous développement
et le discours de ses développeurs, une posture qui présente des caractéristiques favorables
a l'identification de phénomenes d'innovation potentiellement originaux, et plus particuliére-
ment le cas du développement des applications Web.

Indications sur un nouveau modus operandi : le discours des fournisseurs de
services

Le Chapitre 5 fera une restitution du discours des fournisseurs de services en ce qui concerne
I'originalité du développement des applications Web, visant a identifier des indications con-
duisant potentiellement a la suggestion d'un nouveau mode opératoire, au dela de celui déja
connu aux entreprises.

Quelques premieres indications seront donc identifiées, portant sur un acteur étrange, le «
développeur » , qui semble explorer par son action le potentiel d'un service donné, en servant
a ses propres fins. La création d'une « start-up » constitue une des possibilités de cet acteur,
sans qu'elle soit pour autant un objectif toujours clair. De nouvelles technologies fournies
par les entreprises, et plus précisément des interfaces concues pour donner la possibilité a
des tiers de créer leurs applications, visent un vaste public de développeurs.
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Identification d’un modus operandi, se situant entre les modeéles d’innovation
par usager et par industriel

Le Chapitre 6 continue I'exploration de ce qui semble étre un nouveau modus operandi,
en étudiant les acteurs, les moyens et les raisons d'action qui peuvent le décrire. Cette
configuration sera poursuivie sur la base d'une recherche de phénomeéne, qui se déroulera
dans deux étapes : la premiére étape se base sur mes observations de ma propre participation
au développement d'un site Web, la seconde se base sur I'étude systématique des « livres de
cuisine » fournissant le savoir nécessaire pour cette activité.

Ces deux étapes viseront a I'identification des normes d'action (Argyris et Schon, 1978)
des acteurs en question, en comparaison avec les modeéles d'innovation d’investissement
privé et le collectif-privatif (von Hippel et von Krogh, 2003; 2006). Les configurations
en résultant (UDs, UDEs et DEs) émergeront comme une hybridation des normes d'action
rencontrées dans les deux modele, méme si « l'investissement personnel » des développeurs
semble jouer un role structurant dans cette activité.

Les figures d'acteur émergeant dans mon étude peuvent étre décrites par la raison de
leur action, dans les UDs, UDEs et DEs.

Exploration du modus operandi identifié

Enfin, le Chapitre 7 poursuivra I'exploration sur la maniere dont les éléments différents de
ce mode d’action sont mobilisés en pratique, par le biais du « récit raconté d'une histoire »
d'innovation par un UDE.

En faisant usage d'une approche de narration, ce chapitre étudie un cas ot une application
développée pour un usage propre devient un bien commercial. N'étant pas un « success story
», ce cas illustre les dilemmes auxquels un UDE fait face.
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This part addresses the question “what is Web-based application development”. It ex-
plores this issue in comparison to the user and the manufacturer innovation paradigms
(Raasch and von Hippel, 2012) through the study of its specificities. This exploration is
undertaken by a phenomenon-based research strategy (von Krogh et al., 2012) and through
the use of methods allowing one to seize the specific challenges of the field. It suggests
the existence of a peculiar modus operandi, in regard to the actors, their means and their
reasons for developing Web-based applications.

2.1 The problem addressed: what is Web-based
application development?

Literature in Management, as well as in Social Sciences, has studied the field of Web service
through a use perspective, exploring a wide range of use contexts (individual users, user
groups, markets and transactions, network externalities) though ignoring the very process of
development of these goods, implicitly considering it as an exclusively engineering issue.

This part explores the nature of Web-based application development through a phenomenon-
based approach (von Krogh et al., 2012), in comparison to development processes studied by
management literature, having as a reference the synthetic distinction proposed by Raasch
and von Hippel (2012) between user and manufacturer innovation paradigms, quoted in Fig-
ure 2.1. In this early phase of my research, | am interested in configuring whether or not
this activity enters any one of the two models proposed, or if, in the contrary, it constitutes
a different model, distinct from both.

My research will be limited to distinguishing and exploring (von Krogh et al., 2012) the
modus operandi of Web-based application development. For that, | break down the question
“what is Web-based application development” into three questions:
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USER INNOVATION AND DIFFUSION PARADIGM

Innovation Collaborative Evaluation, Peer-to-Peer
by users Replication, and Improvement Diffusion

y
/ New Ventures
& information

Market * Research an Prod% Market
Research Develcpment " Diffusion

PRODUCER INNOVATION AND DIFFUSION -P/ARADIGM

Figure 2.1: The synthetic distinction of innovation paradigms by Raasch and von Hippel
(2012).

1. Who develops Web-based applications? - This question aims at the identification of
the specific actors of this process, and their potential specificities in regards to the
models proposed by Raasch and von Hippel (2012).

2. How do they develop Web-based applications? - This question aims at the identi-
fication of the specific means for this process, always in comparison to the known
models.

3. Why do they do it? - This question addresses the reasons for this activity, as compared
to the known motives of user and manufacturer innovation paradigms (von Hippel and
von Krogh, 2003, 2006; Raasch and von Hippel, 2012).

Addressing these three questions in parallel is not unprecedented in management. As
Hatchuel and Weil (1992, 1995) show in their seminal work “Experts in Organizations: A
Knowledge-Based Perspective on Organizational Change”, enterprises, when faced by a new
rationalisation challenge, have to conceive and implement a new organisational schema, a
managerial philosophy and a technical substrate. Thus, in such situations, enterprises them-
selves are called to answer the questions “who", “why"” and “how”, by the design of these
three elements, establishing new actors, reasons and means on the basis of which organisa-
tional change occurs. Using this reading of the work of Hatchuel and Weil, | formulate the
question of what Web-based application development is and its distinction of known models
into the problem of configuring its elements as a modus operandi, shown in the Figure 2.2.
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Figure 2.2: Elements of a modus operandi.

2.2 The methodology used: four angles of exploration

The methodology that will be used in the current part will aim at the distinction and explo-
ration of the peculiar (von Krogh et al., 2012) actors, reasons and means of those developing
Web-based applications. This exploration will be undertaken using four angles, as shown in

considering Actor as
known

Figure 2.3:
angle Enterprise Other used
Actor
Interviews, Early

From a known . discourse indications on
modus operandi restitution specificities
to an unkown identification

Specific
Exploring Reason Obsgr.vato'ry reasons and

and Means, while participation means

identification

Exploring Reason
and Actors, while
considering Means
as known

i

"Cookbooks"
Analysis

Specific actors
and reasons
identification

Exploring Means
and Actors, while
considering
Reasons as known

WEERE

Story
identification

Modus
operandi
exploration

Figure 2.3: Part methodology.

. From a known modus operandi to an unknown. Through interviews with managers
of well-known Web services (such as Google or Yahoo), | will present their discourse

29



on what they think is original. The aim will be to identify some early indications
of a different modus operandi, beyond the one in which they are already experts,
where Web-based application development occurs and which seems to be, in their
own knowledge, original. At this level, | do not know how enterprises manage this
process, though | do know that - to the extent that it's the case - it is managed by
the managers.

2. Reasons and means identification, considering the actor known. Considering the actors
as known ( “developers”), | will use my observations garnered from participating with
their action in order to distinguish their reasons for and means of action. For this, |
have used an “observant participation” method, taking part in the development of a
Web site.

3. Reasons and actors identification, considering means known. Considering their peculiar
means as known ( “Application Programming Interfaces”), | will study the “cookbooks”
of Web-based application development to identify the actors and their reasons for
action, as assumed by the authors of these books themselves.

4. Actor and means exploration, considering reasons known. Considering the reasons of
action known (the commercialisation of an application developed for own use), | will
further explore the resulting modus operandi as a whole.

2.3 Part outcome

Figure 2.4 illustrates the results of the current part. Firstly, the means used for application
development are both open source, those means having been studied by a great number of
management scholars (Lakhani and Wolf, 2003; von Krogh et al., 2003b; Benkeltoum, 2008,
and others), as well as a new means, Application Programming Interfaces (APIs), furnished
by enterprises to developers for them to create applications extending their service (Chrysos
et al., 2010). Then, regarding the actors and their action reasons, | distinguish three different
actors, all using the same means:

= The User-Developer (UD), using his developing skills to create an application for his
own use, much like “lead users” do in the user innovation paradigm (von Hippel, 2005),
though they differ from other users in the fact that they have specific skills.

= the User-Developer-Entrepreneur (UDE), using his developing skills to create an appli-
cation for his own use, though later attempting to commercialise his creation, unlike
the “free revealing” innovation model (von Hippel and von Krogh, 2003, 2006).

» the Developer-Entrepreneur (DE), using his developing skills to create a commercial
application, that could be useful to a market audience having different preferences
from his own, personal ones.

Hence, these three actor figures are positioned in-between the user and the manufacturer
as shown in Figure 2.5.
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2.3. PART OUTCOME

Actor 1 Actor 2

Reason 1

Actor 3

Reason 3

Figure 2.4: Part outcome: Actors, means and reasons configuration.

USER INNOVATION AND DIFFUSION PARADIGM

Innovation Collaborative Evaluation, Peer-to-Peer
by users Replication, and Improvement  Diffusion

UD : User developing for his own use

UDE : User developing for his own use,
though tries to commercialise it

DE : Developer innovating for
commercialisation, not for own use

31

Figure 2.5: Actor figures identified as compared to the model of Raasch and von Hippel

(2012).



2.4 Part overview

Table 2.1 presents a synoptic overview of the chapters to follow. Initially, | will construct
an analytical framework for the study of Web services innovations drawing on the related
literature. Then, | will describe the methodological approach to be used in the different fields
studied. Then, the three following chapters will explore the phenomenon using different
entries. Firstly, | will be interested in identifying the peculiarities of this field, as expressed
in service providers' discourse. Then, | will further study the action norms of a novel figure,
the developer, as exercised during the development of a Web service and as understood
by those providing the necessary knowledge for this action, namely the authors “Developer
Cookbooks". Finally, | will study a specific case of a User-Developer-Entrepreneur (UDE)
creation, an eBay sellers application.

Theoretical Concepts

Chapter 3 is dedicated to the literature review, where emphasis is given to the concepts that
will be used later on. Revisiting the experience of the “Dot.com” phenomenon, and the way
it has been addressed by the scholars of that time (Section 3.1) | remark that there is a
need for a careful peculiarities investigation (von Krogh et al., 2012) when faced with new
phenomena, as a counterbalance to the influence of “management fashion” (Abrahamson
and Rosenkopf, 1997).

Section 3.2 reviews the different approaches that have been used by different disciplines
to describe the use of the Web services. Economists have proposed three very influential con-
ceptualisations of the value of use for online services, extensively mobilised by the literature
on Web business. Hence, the notions of “transaction” and “information costs” reduction,
as well as the approximations of the value of a network for its users are widely used both by
practitioners and scholars. Still, when it comes to practice, other values come to light. Man-
agement scholars have highlighted that, beyond facilitating information exchange, “social
software” services, when used as a tool within the enterprise context, lead to “unconven-
tional” relationships that call for new management practices. From a different standpoint,
sociologist analysing the use of such services propose that their distinctive value of use is
associated with personal identity. Nevertheless, all those approaches investigate the use of
Web services and related interaction setting, as well as its implications, without looking into
the specific process of their development.

Then, Section 3.3 will review the distinction between the user and producer innovations
paradigms (Raasch and von Hippel, 2012), which will serve as a reference throughout this
chapter, for the comparative positioning of the activity under investigation. As the object
under investigation is the development of Web services, paragraph 3.3.4 will discuss the
general theories describing services management. When studying the academic discourse
on online services, a “paradox” appears during the passage “from products to services”
(Cusumano, 2008) that | am studying: while service delivery highly depends on the “moment
of truth” when clients meet the front-office employees, in this particular field there is no
employee to meet.

Methodological Approach

Chapter 4 reviews the major methodological approaches used by management scholars and
notes the difficulties implied for their use in a research field potentially revealing a new phe-
nomenon. Because of these limitations, | will construct a methodological posture consisting
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Chapter/ Section Outcome

3.1 The trend trap. The case of the Dot.com Need for a careful peculiarities investigation.
phenomenon Proposition: to focus on new technologies and new
actors
3.2 Web services literature: focussing on use, There is a rich exploration of uses and a poor
missing development exploration of web services development process
3.3 Manufacturer and user paradigms. Who Review of the distinction of user and manufacturer
develops the applications? paradigms, using the perspective of Web apps

development

43 An object - discourse investigation approach A methodological posture for the emerging fields
study

51 Service provider managers interviews Service providers discourse restitution

5.2 Outcomes Peculiarities indications. New technologies:
interfaces for application development; New actors:
“free lance” developers

6.2 Theoretical concepts A critical review of the “private-collective” model
for innovation

6.3 Methodology: distinction and exploration A two-steps methodology for phenomenon
exploration

6.3.2  First step: early norms distinction Immersion in the developers’ action and discourse,
through participation in the development of a Web
service

6.3.3 Second step: exploration Analysis of developer figures through the

underpinning norms of their action through the
study of developers’ “Cookbooks”

6.4 Findings (first step): development for profit ~ Unlike user innovation paradigms, user-developers
activity is driven by profit expectation

6.5 Discussion (First step): keeping a foot on UDEs action comprehends norms from both user
both camps and manufacturer paradigms

6.6  Findings (second step): different developers ~ UD, UDE, DE distinction
configurations

6.7 Discussion (second step) The three configurations of UDE figure act in the
interplay between user and manufacturer paradigms

7.2 Theoretical concepts A comparative framework setting

7.3 Methodology: narration as a phenomenon The use of a story as an argument illustrator
illustrator

7.4 Outcome: design and diffusion of a UDE action in practice

“spare-time"” product

7.5 Discussion: Design and knowledge issues in ~ UDE personal skills influence services competition
third-party application development

Table 2.1: Part 1. An overview: chapters of the current part and their synoptic outcomes.



in the parallel examination the object under development and its developer’'s discourse, as
a privileged way to explore potentially original innovation phenomena, and more specifically
the Web services one.

Indications on a novel modus operandi: the discourse of service providers

Chapter 5 will effect a restitution of the service providers discourse on the originalities of
contemporary Web service innovation, aiming at an early identification of originalities that
could suggest there is a novel modus operandi, beyond what service providers usually do.
Some early indications will thus be identified on a peculiar actor, the developer, who
appears to explore the potential of a given service for its own profit, potentially creating
a start-up, in the case of an exploration leading to a concrete concept. New technologies
supplied by services, and in particular interfaces conceived to enable third party application
development and, thus, the exploration of the potential of a given service by third party
developers, aim to be adopted by a dispersed public of developers to create new services.

Modus operandi identification: in-between user and manufacturer paradigms

Chapter 6 further explores what is suggested to be a novel modus operandi, examining the
actors, reasons and means that can describe it. This configuration will be undertaken using a
phenomenon based research strategy (von Krogh et al., 2012), which will deploy in two steps:
the first one consists in my observant participation in an ephemeral developers’ team building
a Web site, the second consists in the systematic study of the “Cookbooks” providing the
knowledge required for this activity.

Both steps aim at identifying the action norms (Argyris and Schon, 1978) of this fig-
ure and comparing it with the “private investment” and the “private-collective” innovation
models (von Hippel and von Krogh, 2003, 2006). The resulting configurations (UD, UDE,
DE) emerge as an hybrid of action norms met in the two models, though the “personal
investment” (necessary skills and knowledge acquisition) of the developers appears to have
a structuring role for this activity.

The emerging actor figures can be described through the reasons behind their action
as summarised by three actor figures: User - Developers (UD), using their skills to create
something that can be useful to them, much as in the user innovation paradigm (von Hippel,
1975), User - Developer - Entrepreneurs (UDE), commercialising this creation and Developers
- Entrepreneurs, creating something that does not correspond to their own needs but instead
corresponds to their projections of what a potential clientele would buy.

Modus operandi exploration

Finally, Chapter 7 will further explore how different elements of this mode of action are
mobilized in practice, through the “telling” of a story of UDE innovation.

Using a narrative approach, this chapter explores the way in which an application devel-
oped for personal use becomes a commercial good. Given the particular case is not a “success
story”, it illustrates the dilemmas a user-developer faces when trying to commercialise his
creation.
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Chapter 3

Theoretical concepts for an industrial
development analysis of third party
innovation in Web services

Contents
3.1 The trend trap. The case of the Dot.com phenomenon. .. 36
3.2 Different disciplinary approaches on Web services use . .. 40

3.2.1 Economics use conceptualisation: information & transaction
costs, network value . . . . .. ... ... ... ... 41

3.2.2  The management use approach: unconventional action norms 48

3.2.3 Sociological and STS approaches: the distinction between user
and developer . . . . . . . ... 52

3.2.4 The use of the Web for communication amongst developers . 54

3.3 A framework for an industrial analysis. The distinction

between manufacturer and user paradigms . . ... ... .. 55
3.3.1 The user innovation paradigm . . . . . ... ... ... .. .. 57
3.3.2 The manufacturer paradigm . . . . . . . ... ... ... ... 60

3.3.3 Enterprise - users innovation interaction: linking the two paradigms. 63

3.3.4 Service management: the automated services “enigma” . . . . 66

Introduction. The problem of an encompassing
literature in Web services.

In management science there are very few approaches proposing generic models or theories to
describe the management of Web-based application development, as most studies focus on
specific aspects of features or cases encountered on-line, such as user forums or Wikipedia.
In my view, this fact is due to the difficulty of distinguishing between “inherited” business
practices and methods and “original” ones, either based on an ontological description of
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these services, on a genealogical study or on general theories. This kind of analysis becomes
even more complicated as the field of online business is characterized by a significant fluidity.

Concerning business in online services, we can distinguish two currents of literature.
In the beginning, before 2001, there were attempts to propose some general models for
online services. However, after the dot-com bubble, management research encompassing
approaches were less frequent. Rather than researching for general analytical frameworks,
more recent management studies have focussed on particular cases and features.

The only analytical framework for on-line business is perhaps the one based on the notion
of multi-sided markets, which will be explicitly discussed.

In this dissertation rather than seeking the “keys of success” in the online business ecosys-
tems, or highlighting specificities of particular Web platforms, | will attempt to identify the
shared and specific business attributes in contemporary Web services, their modus operandi,
and propose a model for their management.

3.1 The trend trap. The case of the Dot.com
phenomenon.

Abrahamson and Rosenkopf (1997) studied the fashions in management research and prac-
tice, proposing that they evolve according to life-cycles. At first, “emotionally charged,
enthusiastic, and unreasoned discourse characterizes the upswings of management fashion
waves”, while during the downswings management discourse is characterized as “more rea-
soned, unemotional, and qualified”. According to Abrahamson (2009), fashion is a general
phenomenon observed in different scientific disciplines.

Paradoxically, in the case of the Web 2.0 wave upswing, management scholars not only
lacked enthusiasm, but they were rather reserved®. These reservations can be explained by
the fact that this upswing appeared only a few years after the dot.com bubble burst, the
latter characterized by a recent OECD study as an event that “helped lay the ground to for
the [actual] financial crisis” (Keelee and Love, 2010).

However, as the Figure 3.1 suggests, there has been a considerable interest on the part of
the general public in Web 2.0. This figure shows the evolution of the relative popularity of the
term “Web 2.0” in Google Search requests since autumn 2005 when the term first appeared
in public. We see that this public interest follows an upswing until the end of 2007 and then
a progressive decline until the time of writing. This popularity curve raises the question of
the term content, that is whether it describes a bubble, not having any original content after
all, or, on the contrary, whether its content has progressively become a commonplace within
the specific community concerned. In advance, since the form of the curve showing interest
diminution is gradual and not sudden, one could suggest in anticipation that we may be in
the second case. Unfortunately, similar data do not exist for the case of dot.com (as the
Web - and Google in particular - was far less developed at the time), in order for us to be
able to make a comparison.

Hence, a review of the management literature during this early wave of Web business is
suggested as the best way to commence with the literature review. During the late 1990's, the
“dot.com” wave had shown signs that it could lead to growth in the global economy. What

"While the documentation of the absence in generally, and the absence of enthusiasm in particularly, is a
difficult task for researchers, the following title of a seminar organized in Ecole de Paris de Management in
March 2008 is illustrative of the ambivalence in the academic world:"Should we take the Web 2.0 seriously?”
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was named the “Dot.com bubble"”, in 2001, illustrated in a painful way that these economical
predictions were too optimistic. Christmas 2000 had no Santa Claus for online business, as
the projections of a dramatical rise in online sales were proven wrong, disappointing stock
market investors (Aspray and Ceruzzi, 2008) and leading to the closing of a great number
of business. Far from seeking out those responsible, a look into the literature of the time
on how management research community addressed the issue can provide insights for the
current study, regarding the theoretical and methodological posture to develop.

Using a term while not defining its referent.

The first paper of the pre-dot-com period that | will review is entitled “Five steps to a
dot-com strategy: How to find your footing on the Web"” (Venkatraman, 2000) and was
published in the MIT Sloan Management Review just before the burst of what has remained
in the collective memory as the “dot-com bubble”.

The article calls managers to answer to the following questions, in order to develop their
“dot-com strategy":

1. What's your strategic vision for dot-com operations?
2. How do you govern dot-com operations?
3. What's your operating infrastructure for dot-com operations?

4. Is your management aligned for the dot-com agenda?

The author concludes by stating the importance of having a “dot-com vision”:

They [established companies] need to blend their traditional and dot-com oper-
ations while confronting the challenge of brain drain as their top talent jumps
ship for other dot-com operations. The game is far from over, and we will see
powerful transformations as companies embrace the Net and craft innovative
strategies that successfully blend physical and digital infrastructures. It's up to
managers to take the necessary actions to align their visions to the dot-com
world.

This paper illustrates the tone of discussion beyond even beyond the academic community
of management during that era. No definition or description is presented as an answer to the
question “what is a dot-com?”, since this question is not posed. Yet, while a “dot-com” is
considered as an evidence of visionaries, the bubble of dot-coms, which was expressed with a
dramatic fall of the stocks of the “high-tech” enterprises in 2001, illustrated in a painful way
that there was no evidence on the nature of a “dot-com” for business, beyond the simple
fact that they all had a Web portal of which the URL ended in “.com”.

A similar effect was reproduced during the first period of the “Web 2.0" era (one could
find the term “Web 2.0" as a generic adjective for business), evoking thus the suspicion on
the part of the academic community, I've already mentioned. Yet, this time more explicit
descriptions were initiated, often focusing on the new technical methods and features used
in Web development. In this dissertation | will enter those methods of development in order
to identify the novel ways of business that they suppose or impose.
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Success stories without the keys to success: The missing link of knowledge
sharing

A second example of the literature refers to the studies based on exemplar cases, in which
“success stories” are studied. The researcher’s attempt in this case is to induce the “keys
of success” of projects usually undertaken by large enterprises. Yet, in the absence of a
reference to a set of solid theoretical framework(s) or a positioning of the issue on a historical
basis, beyond the temporal euphoria, new business phenomena could only be interpreted as
“better applications” of already known approaches, when studied. In such circumstances,
the potential that is hidden behind the success cannot be revealed by the researcher.

The article “Pathways to E-Business Leadership: Getting from Bricks to Clicks"”, by
Willcocks and Plant (2001), also published in MIT Sloan Management Review, was developed
on the bases of the following research question:

How do leading business-to-consumer corporations harness the Internet to ac-
quire new customers and increase their market share?

One of the case-studies used, was a grocery retailer, Tesco, expanding its activity in the
on-line environment. The case is interpreted as a typical example of “brand as a strategy”,
which passed from “brand reinforcement to brand repositioning”. The case was presented
as follows:

In the United Kingdom, supermarket chain Tesco moved from brand reinforce-
ment to brand repositioning over two years. First, in 1998 it reinforced its brand
by creating Tesco.com, a wholly owned Internet subsidiary that allows customers
to order groceries online for delivery and uses existing retail outlets for supply.
In 1999, although the online business had lost £11.2 million on £125 million
in sales, it also had attracted 300,000 users and was anticipating a profit in
two years. By the end of 2000, Tesco had invested £56 million in its online
retail business, dedicated 7,000 staff members to it, and had almost all 600 local
stores online. At the same time, Tesco used the power of its existing brand and
relationships with shoppers to reposition Tesco.com as a seller of services and
goods other than food and to launch Tesco Personal Finance, an online joint
banking venture with the Royal Bank of Scotland.

Senior executives said they expected non-food goods ultimately to comprise half
of e-sales and both Internet businesses to move into the market quadrant and
reach profitability in 2001.

In the presentation of the case by the authors we observe a typical myth of the dot-com
era, that is the idea that creating a site is a sufficient action to enforce a brand. Another
hypothesis, considered as evidence during that time, indicated in the paper by the metric of
users, was the affirmation that a fast rate of user base growth guaranteed a future enterprise
prosperity. In a book edited by the historian Paul Ceruzzi, this approach was named “Get Big
Fast” (Kirsch and Goldfarb, 2008), and its aim was to exploit the “first mover advantage”.
To this purpose, many enterprises used to spend important resources on advertisement. Yet,
many of those enterprises saw their stock options dramatically losing value or shutting down
their business, despite their large user base. In other words, the dot-com world, at least
as we can judge ex post, was not a “canonical” world, in which managers could align their
visions.
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As the discussion on the installed user base is still one of the main arguments concerning
Web services managements, | will refer to it more explicitly in the next section, concerning
the “network externalities” approach.

Nevertheless, tesco.com was one of the sites that indeed managed to survive during the
bubble. Yet, a study realized in 20022, comparing tesco.com with other on-line grocery
stores, such as Webvan, which reached a stock market value of $7.9 billion at the end of its
IPO, had a different interpretation of Tesco's success. As presented in an article in the MIT
Sloan Management Review (Ellis, 2003):

The failure of Webvan and the success of Tesco, among other online grocers in
Britain, illustrate the need for sellers to carefully educate customers about new
services and coach them in how to get the most benefit from the service. (...)

In addition, many failed online retailers concentrated too much of their marketing
efforts on attracting a broad range of customers and too little on retaining target
customers.

The article of Willcocks and Plant (2001) uses a structure that is common to all papers of
that time: based on some example cases, they propose a list of advice for enterprises entering
the on-line business. However, in the absence of reference to a specific theoretical framework,
a genealogical analysis or a description of specific methods, techniques or tools used by the
enterprises in these cases, the reader has the difficulty to judge whether these advices are
“general truths” - such as the different modes of branding for companies addressing large
public - or whether they correspond to the specificities of on-line business. In the case of
Tesco for instance, one could not state that “brand repositioning” would be a false strategy.
Nevertheless, “brand repositioning strategy” wasn't a pertinent description of the originality
of Tesco's practice, which consisted in accommodating and educating users in the use of its
service.

3.2 Different disciplinary approaches on Web services
use

This section reviews the major conceptualisations of Web services in three disciplines: eco-
nomics, management and sociology. Table 3.1 outlines the level of analysis and the use
descriptions explored and adopted by different studies. Economics analyses the phenomenon
at an abstract level, interested in value measuring. To this end, their notions are mobilized:
a) information cost reduction, b) transaction cost reduction and c) network externalities.

In management, contemporary Web services (described as Web 2.0 or social software)
are studied through three perspectives, corresponding to different levels of use: a) within the
enterprise context, b) between an enterprise and its clients and c) beyond the enterprise, at
the level of autonomous communities.

Finally, sociologists enact a more detailed study of user practice, proposing that the pecu-
liarity of those services resides in their use for personal identity affirmation and construction.

However, all the above approaches adopt an approach of methodological separation
between the developer or designer and the user actors (Callon, 1992), and pay attention
to the user side, this is generally the case aside from most studies in the current of STS

%Internet Disintermediation of Food Delivery: Spanning the Last Mile, 2002.
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(Science, Technology, Society) (Oudshoorn and Pinch, 2008). In the current study, | will not
“choose” andy of these use fields to further explore, since | am interested in the development
rather than the use of such settings. However, the literature review operated in the following
paragraphs will be useful, as an illustration of the variety of use contexts and fields to which
Web services and applications are addressed, thus indicating a great potential for innovation
from a development perspective.

3.2.1 Economics use conceptualisation: information & transaction
costs, network value

There are three major theoretical approaches in economics that have been influential in online
business management studies. Two categories can be distinguished in these approaches
regarding the perception of users’ benefit: on the one hand, information and transaction
costs theories, developed in different periods though sharing some common elements, which
focus on costs and on the other hand network externalities theory, which focus on added
value. The level of analysis of these studies has initially been at that of the market or the
consumers. Later, the same framework has been used to analyse communication costs within
a value chain.

In the field of online services, use is addressed either indirectly, diminishing costs for
consumers through the facilitating future transactions, or directly, adding value to a given
service through rendering it more useful for its clients.

This section briefly reviews these concepts and their use in the study of online services,
noting the limited potential of theoretical concepts use for the design and development
process of a new Web service or application.

Information and transaction cost theories: application in online services and
limits.

Most management scholars investigate the case of online services using the framework of
information economy. A very influential study on the ‘information’ or ‘knowledge economy’
was the doctoral work of Porat (1977) at Stanford University, The Information Economy:
Definition and Measurement. Porat identified as a major source of value the ‘information
cost' preceding a transaction, and proposed a way to measure it>. For him, this cost repre-
sented a great part of the overall economy and information technologies that had emerged
provided the chance for business to profit from its reduction. The foundations of the ap-
proach of the information economy are to be found in the analytical methodology of ‘Input
- Output Economics’ (Neisser, 1941; Leontief, 1941; Walras, 1896; Quesnay, 1759), a quan-
titative economic technique that represents the flows of value within different elements of
an economy.

A similar approach is found in transaction costs reduction (Wallis and North, 1986).
Both Wallis and North on the one hand, and Porat on the other, share a common ground in

3A different approach was developed in France, during the same period. A report of the Inspection
Générale des Finances, that became very known among public at large as the Nora-Minc report, concerned
the “Informatisation of the society” (Nora and Minc, 1978). Adopting a wider view, beyond that of the
market level, it underlined the need for a national plan for the “révolution informatique”. It introduced the
term “télématique”, binding together the notions of telecommunications and “informatique”. For Nora and
Minc new technologies were to transform society in an horizontal way, penetrating all domains of activity,
within a context of radical social changes, regarding existing institution, as well as consumer preferences
that were urging for innovation.
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an understanding of markets as places where future clients search for a good to purchase,
those clients reasoning according to a bounded rationality decision-making model (March,
1978). The costs encountered in order for this search process to reach its conclusion are
considered very significant for both clients and vendors, thus a source of value is proposed
to provide ways to limit them. For instance, a real-estate agency putting a tenant in contact
with a house owner is a typical example of the added value described by both approaches®*.
Transaction cost economics focus exclusively on market transactions facilitation. As such,
they do not analyse production, design or organizational issues.

These concepts have been used for the study of innovation phenomena in the case of user
innovation as well as in the field of platform management. The notion of “sticky information”
(von Hippel, 1994) has been based on this theory, suggesting that use-related information
is costly to transfer from the user to the manufacturer side. From a different perspective,
modularity is proposed to be an efficient way to reduce transaction and information costs
both within an organisation and a value chain, as group autonomy enabled by common design
rules reduces the need for communication (Baldwin and Clark, 2000; Baldwin, 2008). Hence,
the concepts of sticky information and modularity have acted as interdisciplinary boarders
between economics and management, enabling the exploration of their further implications
in collective action fields.

Most management studies on Web services adopt the approach of the transaction costs
reduction as a means to analyse the value created (Bourreau and Gensollen, 2004; Caillaud
and Jullien, 2003; Eisenmann et al., 2006; Baldwin and Woodard, 2010, and others).

Following this way of thinking, one can interpret the success of Search Engines on the
Web, such as Altavista and, later on, Yahoo and Google, as ‘facilitators’ of the decision
making process for future buyers or sellers using the Web to reduce the ‘information’ or
‘transaction’ costs preceding a commercial operation.

For instance, Baldwin and Woodard (2010), consider buyers and sellers considered (plat-
form) complementors and eBay illustrates the importance of “bringing them inside the walls”,
reducing their transaction costs:

The buyers and sellers on eBay want to transact with one another, and are willing
to pay a fee to the platform if it reduces their transaction costs. The same holds
for the merchant and customer in a credit card transaction, and the searchers,
searchees and advertisers on Google (Baldwin and Woodard, 2010, p. 39).

The same value had become evident even before the Web, during the broad expansion of
the Minitel online service in France, and specifically the immediate success of the Annuaire
Electronique, an online user directory, and, later on, the Kiosque, an online directory for
services available within the Télétel network.

Particularly, Bourreau and Gensollen (2004), studying forums of cultural goods retailers
observe that user communities exchange knowledge that is necessary to buy a cultural or
“experience” good. Of course, consumer forums are a fraction of the total amount of online
forums, though more interesting for market studies.

Limits of the information economy concept: semantic Web and social networking platforms

By continuing this reasoning, scholars have predicted that “Web 3.0" - as opposed to the
“Web 2.0"- would be deployed on the basis of the semantic Web concept (Lassila and

*For an in-depth comparison of the two approaches, see Engelbrecht (1997).
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Hendler, 2007; Hendler and Golbeck, 2008; Hendler, 2008). The idea of the semantic Web
is based on the classification of information according to hierarchical information categories.
A very simplified version of this view, concerning business innovation, is the following: since
information search has been a principal innovation trajectory for the online business, the
semantic Web, where information could be more structured and, thus, more easy to access,
would be the next great innovation trajectory for the domain.

Although semantic information categories were popular to the scientific community, and
most frequently appear in disciplines such as data base management, early indications have
suggested that they don't constitute the only way for a public of users to search and access
information. As engineers had noted back in 2005, 4% of Web searches concerned queries on
individual's names (Guha and Garg, 2005), while the equivalent part was estimated at a rate
of 5-10% in 2007 (Kalashnikov et al., 2008). While search engines display information on
the basis of user requests (typically by the use of keywords), social media ‘push’ information
from user to user, mixing it with expressions of personal feelings, viewpoints or experiences.

While there have been evolutions on this approach in Web services infrastructures, more
significantly in the organisation of large databases, end-user services being exclusively based
on the semantic categorisation of information by the users, also called “folksonomy” (Auray,
2007), such as Delicious®, had a limited success compared to social networking platforms,
though they emerged during the same period.

Hence, the emergence of social networking services indicates a change in the value of
information technologies, related to the information or transaction cost reduction, described
by Porat and Wallis and North. Within the discipline of economics, the network approach
better describes the social aspects, though always on an abstract level.

In parallel, transaction cost approaches do not enter the development and design process
challenges. An exception is the work of Baldwin (2008), where she argues that modular
design can reduce transaction costs®. Baldwin refers to a transaction network, such as a

®Delicious is one of the services that signified the Web 2.0 era, being one of the first Web-based cloud
computing services. The service consists in saving one's bookmarks or favourite Web pages online, in ones
Delicious account. Moreover, users categorise these links by attributing one or more key words (tags). It was
developed as a spare time project by Joshua Schachter, working at the time in Wall Street, and presented
in one of the early conferences of the milieu of Silicon Valley developers/entrepreneurs, the Foo Camp, in
2003.

Following a course of growth, the service was acquired from Yahoo! in 2005 for about $ 30 millions.
It was the period wherein most of the features of the Web 2.0 (such as blogs, forums, tagging systems,
photo-sharing sites) have been developed, often by developers/entrepreneurs that later sold afterwards their
platforms to actors such as Google, Amazon or Yahoo!.

However, the service did not manage to grow as quickly as the ones of its generation. In 2008, it had
nearly 6 millions users, while Friendster, one of the early social networking sites founded a year earlier than
Delicious, measured 70 million users in 2008. Eventually, Yahoo! sold Delicious in 2011.

See Lacy  (2009); YouTube  Founders  Acquire  Delicious, Slashdot, April 27,
2011. URL:  http://news.slashdot.org/story/11/04/27/2112239 /YouTube-Founders-Acquire-
Delicious?utm_source=headlines&utm_medium=email . Retrieved on August 20, 2012;Charles
Arthur, Yahoo to sell Delicious for $1m, The Gardian.18 March 2011. URL:
http://www.guardian.co.uk/technology/2011/mar/18/yahoo-sell-delicious-stumbleupon . Retrieved
on August 20, 2012.; Friendster dying? More like growing, Bitbot, June 29, 2008. URL:
http://bitbot.wordpress.com/2008/06/29 /friendster/ . Retrieved on August 20, 2012.

®Baldwin (2008) mentions:

Modularizations, whatever their stated purpose, create new module boundaries with (rela-
tively) low transaction costs. Modularizations thus make transactions feasible where they
were previously impossible or very costly (Baldwin, 2008, p. 42).
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market, of which the architecture may imply reduced transaction costs. Still, this study does
not refer to the development process per se, but to its modular outcome.

The value of the network

Another popular approach for the interpretation of the “Web 2.0 phenomenon” is the one
of network externalities (Shuen, 2008; Hendler, 2008; Deshayes and Bourguinat, 2008; Lee
et al., 2010). According to this approach, the value of a good (e.g. a Web service) increases
the more people use it. A common example in this literature is the case of the FAX, which
becomes more valuable the more people use it. This approach was funded by Katz and
Shapiro (1986) in order to propose “a formal model on network competition”, founded on
the argument that “consumers will base their purchase decisions on expected network sizes”
(p. 426). Since then, various “laws” have been proposed to capture the exact value of a
network as calculated by its externalities’.

While there is no consensus in the academic community on the right equation, there
is however a certain reality of calculating Web services value by the number of end users.
Web services are most frequently evaluated by financial circles on the basis of the number
of users, as well as the estimated value-per-user.

Limits of the network externalities approach

Beyond stressing the importance of an end user base, the attempt to provide a precise
numerical value of a service induced exclusively by the number N of network externalities,
underestimates a number of variables, such as the quality of relations between end users, the
number of third party applications available in the service, the number of developers making
those applications, or the extension potential of the platform (as expressed for instance by
the variety of available or future applications) and so on.

Moreover, we should note that this approach already existed before the dot-com bubble
and influenced the entrepreneurs of that time. Kirsch and Goldfarb (2008) report the fact
that during that time, enterprises used to make use of extensive advertisement, in order to
“get big fast”. Nevertheless, the number of end users did not help many of them even pay
back the cost of advertisement, leading to bankruptcy.

Furthermore, the FAX communication networks have a relatively fixed identity, concerning
the terminals, the uses as well as the networks themselves. Nevertheless, as has been
remarked (Le Masson et al., 2006) computers have a relatively weak identity. A consequence

"Metcalfe's Law (Metcalfe, 1995), proposed by the homonym inventor of the Ethernet network and
further utilised by Shapiro and Varian (1999b), proposes that the value of a network is proportional to the
following number:

P=n*—n, (3.1)

where n is the number of end users, or network externalities. In fact, the2 value of a network is considered
analogous to the number of possible pair connections among end users (“—5")
Reed (1999) proposed his own law, where the value of a network should be analogous to the following

number:

2" —n—1 (3.2)

or, as he put it in his paper in the Harvard Business Review, the value of a “group-forming network”
increases exponentially, in proportion to 2" (Reed, 2001). The reasoning here is that one has to take into
account not only the pair connections between the end - users (one-to-one), but also the group connections
(many-to-many). One can find different variations of similar laws (eg. the KK-Law by Kilkki and Kalervo
(2004), or Zipf's Law used by Briscoe et al. (2006)).
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of that is that networks, terminals and exchange modes can be a field of innovation in the
case of the Web.

The utility of a numerical value to be attributed to a service or a network refers to the
need for a market value of the service as a whole. Moreover, this market value is useful when
an enterprise enters the stock market. In fact, entering the stock market (IPOs?) was the
basic economic model for Web start-ups before 2001. Since the bubble though, and in the
framework of the “Web 2.0" entrepreneurial wave, IPOs were replaced by acquisitions from
large enterprises. However, when facing the issue of acquisitions, the monetary value of a
service is to be taken into account partially, as more criteria are to be considered, such as
technological and cultural integration issues, not included in the laws described above.

The multi-sided market approach

Further observations on networks, using in parallel the logic of transaction economics, led to
the expression of the “chicken and egg"” problem (Caillaud and Jullien, 2003). In networks
that act as markets, such as eBay for instance, the value depends on the number of sellers
and buyers. However, for a network to emerge a “critical mass” of either category is necessary
to attract the other. Price moderation from the service provider has been proposed as a
regulating strategy within this framework. Hence, Rochet and Tirole (2003) proposed that
free access to “Internet portals” resolves this issue, by attracting potential buyer in the first
place.

However, on the developer level, beyond the requirement that a service has to have as
many users as possible, the network externalities approach does not provide further insights
on how to conceive and develop an online service.

Another slightly different approach used by the literature is the one of multi-sided markets
(also referred to as double-sided markets or networks). The review of this literature can be
facilitated by the case of eBay. It is perhaps the most studied or referred to case in the
domain of Web business, which makes it a horizontal case across different management
approaches, thus consisting of a meeting ground for management scholars.

eBay has been one of the few companies founded before the dot-com bubble that has
managed to become a leading enterprise in the Web services sector. Consequently, it has
been mentioned as an exemplary case of Web service in a number of studies in Management
(Lai and Turban, 2008; Karakas, 2009; Levy, 2009; Baldwin and Woodard, 2010; Suarez and
Cusumano, 2010; Chantepie, 2010, and others). All these studies refer to the initial business
model of eBay, described by the following sequence of processes:

1. An end user auctions a good on the Web site of the service,

2. he or she defines a starting price and an auction period,

3. then an auction within the community of end users takes place,

4. the good is sold to the bidder once the pre-defined period of auction ends,
5. eBay gets reimbursed for the transaction,

6. the seller sends the good to the buyer,

81PO: Initial Public Offering.
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7. the buyer may evaluate the seller on the latter's eBay profile, providing to the service
the knowledge for the liability of the seller, to be used from other end users in future
transactions.

In Caillaud and Jullien (2003), one of the basic articles explaining the approach of “two
sided markets”, used eBay as an example of a two-sided market with the following description:

Auction websites charge fees that are proportional to the transaction price or
even piecewise linear, but sellers also have to pay registration fees that depend
on their reserve prices.

The authors propose a model on the “equilibrium market structures” that emerge as well
as different pricing strategies. The intervention assets that double sided markets have in their
disposal are the informational intermediation as well as the price discrimination (namely the
transaction fees). Using a similar framework, Bourreau and Gensollen (2004) highlight the
economic importance of the search tools in Web platforms, regulating the access to new
products and thus, competition within this market.

Like most approaches by economists, Caillaud and Jullien (2003) and Bourreau and
Gensollen (2004) use a “matchmaking” reasoning, that is an hypothesis that demand and
supply pre-exist the market, and that the market just puts them together. The possibility
that the Web service imposes or enables design rules on the development of the offer is not
addressed.

As expressed in their more conceptual article, Rochet and Tirole (2004) describe a multi-
sided market as platform with the following characteristics:

A platform enables or facilitates the interaction between the two sides provided
that they indeed want to interact. The interaction can be pretty much anything,
but must be identified clearly. In the case of video games, an interaction occurs
when a buyer (gamer) buys a game developed by a seller, and plays it using the
console built by the platform (p.5).

In addition, the authors state that they share the view of the network externalities ap-
proach in the hypothesis that “there are non-internalized externalities among end-users”, as
“an end-user does not internalize the welfare impact of his use of the platform on other
end-users”, or in other words end-users act as individuals and not as groups (a proposition
that has been criticized by Reed’s Law, as we've seen in the Section 3.2.1).

The same analytical framework is utilized by Suarez and Cusumano (2010), (referred to
as two-sided networks), also using the case of eBay:

Each side of the network represents a different type of user, such as bidders and
sellers in the eBay system, and platform companies incur costs in serving each
group but can potentially collect revenues from each group as well (p. 83).

Here, the authors refer to the theory of Eisenmann on multi-sided networks. Eisenmann
et al. (2006) also describe a similar function of a platform as a multi-sided market, as
do Caillaud and Jullien (2003). Moreover, they refer to the potential of a platform to
“embody an architecture” to facilitate user interactions as well as a set of rules “that govern
transactions”.

In fact, the transaction cost theory is one of the fundamental analytical tools used in the
case of online services and for that reason it will be separately reviewed in the next section.
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The limits of the market approaches

Market approaches described in this section have a limited view on network externalities.
End users, either sellers or buyers, are taken into account only as unrelated individuals acting
according to a logic of bounded rationality and having cost as their sole criterion of action.
Active contribution to the service by or its content by end users or - even more - their
innovation is not taken into account. Similarly, the specific architecture of the network (its
topology) or the activity of third party developers/entrepreneurs on the extension of the
overall platform are overlooked.

Chapter 7 will study the case of an eBay application development, where it will become
clear that Web services become starting points for development, beyond their nature as
networks of product use and diffusion.

3.2.2 The management use approach: unconventional action
norms

The concept of the use of Web services platforms as an infrastructure for internal enterprise
organisation came about as a “colonisation” of enterprise action norms by those met outside,
rather than an extension of the community of practice logic.

Particularly, Mcafee (2006) argued that “wikis, blogs, group-messaging software and the
like can make a corporate intranet into a constantly changing structure built by distributed,
autonomous peers - a collaborative platform that reflects the way work really gets done”.
While CoP approach emphasises the long term relationships built through the work tasks as
a major factor for internal communities deployment (Wenger, 1998), the “Enterprise 2.0"
approach focuses on the potential of online practices diffusion within the enterprise.

Consequently, the issue has been tackled as a matter of “technologies adoption” and not
of technology design and development. Denyer et al. (2011) argued that adoption of such
technologies has major implications within the enterprise environment, calling for a change
in “organisational culture” and “leadership style”. More specifically, they summarised the
challenge as the requirement that “employees need to believe that it is safe to speak up”
(Denyer et al., 2011, p. 392). What is thus observed is how these technologies turn the
question of “technological adoption” to one of “personal expression”, even when they are
introduced to environments characterised by a standard division of roles and labour, such as
the enterprise.

Nevertheless, the concept of personal expression is different to the one of labour, and by
extension to the one of collaboration, at least as it has been defined by classic scholars like
Adam Smith or Frederick W. Taylor. Moreover, it is also different to the concept of CoP,
as what constitutes an identity in this case is the common (practice, knowledge, interest)
and not the personal. Besides, the results of Denyer et al. (2011), far from being local
observations, match research results on general tendencies of the labour transformation,
as expressed by the work contract. Lefebvre (2009), conducting a genealogy of the work
contract concept from the late 18" century to our days, found that there it undergoes a
slow but stable transformation, suggesting that we have crossed a phase of transition leading
to the establishment of a “personal professional” contract type.

Autonomous communities: “mechanism” users, not designers

Management research studying online communities has historically been interested in the
open source phenomenon, where a distributed coordination of software development pro-
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cesses occurs (Bergquist and Ljungberg, 2001; Shah, 2003; von Krogh et al., 2003a; Bagozzi
and Dholakia, 2006, and others), where users learn and advance their skills through source
code sharing.

Still, the advancement of online interaction technologies lead to the use of such “mech-
anisms” of interaction by a broader public, beyond the developers. An exemplar case is
Wikipedia, where the close dependence of articles and editors relationships has been high-
lighted (Kane, 2009), as well as the very fact that users construct and share a common
information corpus (Gensollen, 2003; Benkler, 2006). Another case studied, also distant
from the technical communities, has been the one of video gamers. Haefliger et al. (2009)
observed how user-evaluation mechanisms, such as marking a comment or a user with one or
more “stars”, enable a self regulation of the community, through resulting, “bottom-up" user
and content evaluation. Further research in such communities focussed on the different roles
between the users, principally leaders and followers (Giuri et al., 2008; Ho and Huang, 2009;
Sutanto et al., 2011), or brokers and spanners (Fleming and Waguespack, 2007). Overall,
these studies explore norms of action that are rather novel, as they are unfamiliar to the
formal organisation norms used within the enterprise context.

Such examples lead to the declaration of the “Contribution Revolution”, (Cook, 2008),
according to which companies can harness the products of communities. The relationship
between such communities and enterprises is often problematic and occurs in an indirect
way, through the individual engagement of employees (Lakhani and Wolf, 2003; Dahlander
and Magnusson, 2005; Jarvenpaa and Lang, 2011).

However, the design process of these interaction mechanisms is almost always neglected,
while those studies who mention it clearly imply that they play a major role in structur-
ing the interactions in question. More explicit description though would have enabled an
exploration of the development conditions of such technologies or services from a user-
developer-entrepreneur perspective.

Knowledge and information sharing among consumers.

Bourreau and Gensollen (2004) have studied user communities of online retailer services, such
as Amazon or Fnac. In their paper they undertake a comparison between two theoretical
cases, on a basis of a mathematical model of market simulation: a retailer who sells only very
well-known books, and another one who sells many unknown titles. The originality of the
study is that it takes into account the tools offered by the service in searching or evaluating
a good, as this parameter is typically ignored in studies that consider Web services as “n-
sided networks”. They conclude that retailers have strong incentives to differentiate their
catalogues of cultural goods to reduce the intensity of competition.

Gensollen (2003), referring to similar cases of online communities, characterizes in a
more conceptual article the relations among consumers, as well as between consumers and
enterprises hosting their communities. He proposes that the specificity of these communities
is the absence of links among the consumers, as these communities are completely mediated
by the platform. In addition, he stresses the fact that enterprises can have a direct relation
with their clients, exploiting the use-related feedback as an input to their internal processes
of innovation. He also suggest the need for a “limited intimacy” for participants, in order
for their contributions in the online discussion to be more efficient for the whole community.

Gensollen (2007) stresses the role of an informational corpus jointly build by the com-
munity of customers (such as in the case of clients forums), important for the purchase and
consumption of 'experience goods’, such as books, films or music.
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From a different perspective, though in the same context, Richard (2010) highlights the
challenge for the business of customer relations, as it has to engage in the public discourse
on its products and to implement “Internet sites” to “adjust end user information” on a
unique knowledge base.

Given the expansion of online communities, the question of harnessing the benefits of
their activity was soon posed by enterprises. Wenger's approach on communities of prac-
tice (CoP)(Wenger, 1998; Wenger et al., 2002) had been initially used as an interpretive
framework (Hara, 2009). However, the three dimensions of CoP, community, practice and
domain, defining the shared identity, knowledge and practices, cannot be “cultivated” by the
enterprise in cases where the communities act beyond its boundaries: studies have suggested
that there are different incentives between user communities and producer firms.

Hence, Burger-Helmchen and Cohendet (2011) called for further research attention to
the enterprise-community relationship, as related to different types of users, since end-user
communities refer to a different knowledge domain (Wenger, 1998) than user-developer
communities.

A different approach has been within the framework of open innovation, where external
communities are structured around idea competitions (Piller and Walcher, 2006; Ebner et al.,
2009; Huber et al., 2009). trajectories of study emerged in the research community: on the
one hand, Piller and Walcher (2006); Huber et al. (2009) emphasise the importance of
platform design to harness this type of communities. On the other hand, Blohm | et al.
(2011) explore the potential of collaboration between the participant teams as an alternative
setting, as well as combinatory approaches (Ebner et al., 2009).

However, more recent research has proposed that “intrinsic” motivations, such as con-
tributors’ enjoyment, tend to lead to more substantial contributions than “extrinsic” ones,
as monetary rewards usually assigned to contests winners (Frey et al., 2011). In the same
line, Hienerth et al. (2011), studying user community animation cases from well-known en-
terprises, observed that none of the companies use monetary rewards. Instead, they rely on
“user’s willingness to co-create in return for a) being valued as an equal partner, b) having
the opportunity to work on new new products and services or on the improvement of existing
ones that better fit their needs, c) being recognized by peers, and d) being allowed to take
up ideas generated during the ideation process” (Hienerth et al., 2011, p. 356).

Overall, while “crowdsourcing” logic more or less implicitly suggests that harnessing com-
munity value begins with addressing a task-division to a dispersed “crowd” (Howe, 2006b,a),
what is observed in practice is a rather inverse process, where users participation is more a
personal engagement, triggered by their interests, their desire to learn, to be recognised and
to create.

Hence, what research has observed is that external contributions come about as a result of
a personal identity process expression and construction, though this process does not fit with
typical enterprise culture or professional identity action norms. Still, how can these incentives
become design requirements for developers desiring to create Web-based applications? In
order to identify some concepts that allow us to explore these questions, we need to further
tap into these dimensions of personal activity - a work that will be undertaken in the second
part of the current chapter.
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Harnessing external communities
Crowdsourcing: a Web platform as a communication medium for innovation.

The literature on crowdsourcing sees the Web as an opportunity for enterprises to exploit the
potential of end user communities. The term was coined by Jeff Howe, editor in the Wired
Magazine. In his article entitled “5 rules of the new labour pool” Howe (2006a) describes
the following principles of crowdsourcing:

The crowd is dispersed.

The crowd has a short attention span.

The crowd is full of specialists.

A Wb &

The crowd produces mostly crap.
5. The crowd finds the best stuff.

According to Howe's reasoning, the “crowd” can operate tasks, which can be of important
specialization, as long as they are divided in elementary parts necessitating "less than 30
minutes to complete”. Open calls for submission of ideas or solutions produce by default low
quality contributions. Nevertheless, a filtering of these contributions can be operated by the
user community itself.

Studies on crowdsourcing, mainly examine user contests, where a problem is posed by
an enterprise and a good solution is sought. These studies examine the behaviour of the
participants in crowdsourcing initiatives (Haythornthwaite, 2009) and their relation with
expertise (Roman, 2009; Poetz and Schreier, 2010), the designing of new products, such as
t-shirts by the crowd (Brabham, 2008; Piller, 2010), the design attributes of competition
platforms (Huber et al., 2009) as well as task formulation issues (Kittur et al., 2008a).

Thus, literature on crowdsourcing faces Web platforms as a communication medium for
innovation, either studied from the perspective of knowledge or ideas sharing, or from the
perspective of competitive problem - solving. We should note though, that crowdsourcing
does not influence the platform used. While a “good platform for crowdsourcing” can be
a question of research in this literature, the object of the contest is usually beyond the
device of the platform (e.g. a t-shirt). Participants do not modify the design parameters or
functionalities of the crowdsourcing platform.

The consumer - producer

The capability of users to publish information on the Web has lead to a different model, very
popular in the “Web 2.0" era: the model where users consume the information produced by
themselves. We propose the distinction between two different categories of cases: the cases
referring to a common corpus of information and the ones referring to a private corpus.
Usually, the first category of information is shared in public, while the second one in an
intimate circle of “friends”.

The most common case of a common corpus of information is Wikipedia, which con-
stitutes one of the study fields of interdisciplinary discussion among management science,
sociology and computer science, though public enterprise forums are also studied in the same
context. Research questions include contribution modalities (Levrel, 2006; Cook, 2008),
including “best ways" of participation coordination (Kittur et al., 2008b), motivations of
the “Wikipedians” (Nov, 2007), issues related to on-line discussion (Kittur et al., 2007,
Garfinkel, 2008; Auray et al., 2009; Hansen et al., 2009), consumer communities governance
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issues (Forte et al., 2009; Fredberg, 2009; Haefliger et al., 2009; Nambisan and Watt, 2010),
contributors relations (Kane, 2009).

In the second category, recent research examines the field of online ‘social networks’, such
as Facebook or Twitter. Management studies focus on the use of these services from a mar-
keting perspective, rather than their design and development. Research includes questions
on the use of these services by large enterprises (Rybalko and Seltzer, 2010), on the relation
between online and local networks (Felzensztein et al., 2010), participation of consumers in
company marketing (Muniz Jr and Schau, 2011). A basic concept in these lineage of studies
is the concept of the viral marketing, reviewed in the section 3.2.2.

Viral Marketing

Miller et al. (2009) summarize well another influential approach of management studies
regarding on-line communities:

Consumers’ preferences form within communities as individuals exchange opin-
ions about products and services and observe one another’s purchases.

This aspect is studied by the field of online services and is termed viral marketing. This
approach highlights the value of the word-of-mouth promotion, or buzz (Dye, 2000). Viral
marketing uses electronic communications to trigger branded electronic messages throughout
a widespread network of buyers (Dobele et al., 2005). The virtue of the Internet in this case
is described as follows:

It makes talking easier for customers, and its low-cost, minimal response time,
and potential market impact make it attractive for businesses willing to put
in the effort to create and implement thoughtful viral marketing designs and
campaigns.

Viral marketing research questions include the content of the main messages of marketing
campaigns (Dobele et al., 2007; Kaplan and Haenlein, 2011; Swanepoel et al., 2009), the
importance of pre-existing customers relational networks in the spread of the buzz (De
Bruyn and Lilien, 2008), the importance of capturing the customer feedback of consumers’
behaviour (Phelps et al., 2004; Kalyanam et al., 2007).

What is important is the circulation of the information containing an enterprise’'s mes-
sage. This approach is putting the enterprise into the position of a Web service end user,
trying to infiltrate user networks. Yet, in our study we will be interested in the enterprises
and entrepreneurs that design and develop Web services, rather than their end users. Never-
theless, to the extent that Web 2.0 economical models largely depend on advertisement, the
question of how to construct services in which end users will “perpetually exist” and receive
the advertisement remains important.

3.2.3 Sociological and STS approaches: the distinction between
user and developer

Sociology as well as STS (Science, Technology and Society) studies are largely based on the
separation of use and development processes, in an analogous way to which innovation models
are distinguished by Raasch and von Hippel (2012) in the producer and the user paradigms.
Mallard (2007) reviews the principal studies in sociology noting a distance between use and
innovation perspectives, an “impossible integration of sociology of uses and sociology of
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Figure 3.2: Research perspective: the review of studies on Web services use aims in the
identification of Web service requirements, considered common both for UDEs and service
providers.

innovation” (Mallard, 2007, p. 2), following the general rules of distinction between those
developing and those using a specific innovation (Callon, 1992). Figure 3.2 graphically
synthesises the different approaches, as mapped in comparison to the categories proposed
by Raasch and von Hippel.

Hence, as Mallard synthesizes, innovation is mainly studied by a use and user perspective,
highlighting different phases of product life. There are studies focussing on the appropria-
tion through transformation or “domestication” of technology (Jouét, 2000; Haddon, 2004),
on the user-designer interaction through “use programming” and adoption or through ser-
vice provider and client interaction (feedback) (Akrich, 1993; Boullier, 1990) and through
the integration of user innovations by manufacturers, or “bottom-up” innovation (Cardon,
2005). To that, Mallard (2007) adds the “top-down” innovation perspective, where provider
innovations are transformed by users during adoption.

Particularly in what regards the field of contemporary Web services, Réseaux (Networks)
review constitutes a corpus of systematic research on uses (Cardon and Delaunay-Téterel,
2006a; Cardon, 2008; Beuscart et al., 2009). Synthesising the research on the field, Cardon
(2008) argues that “Web 2.0" services can be categorised through the “identity formats”
adopted by users in relationship to the “visibility strategies” proposed by each service. Hence,
Cardon proposes a cartography of Web 2.0 services, dividing them into “civil identity”, “active
identity”, “virtual identity” and “narrative identity” ones. Hence, Beuscart et al. (2009) find
that in Flickr, a popular photo-sharing platform, users share their photos with a controlled
audience, where conversation on the photos marks their quality. A fact that service providers
respect, as the forms of “editorialisation”, that is the proposition of content to other users,
respect this distinction of audiences.

As Georges (2009) observes, the peculiarity of online identity building lies in the fact that
it is a process operated through the “traces” users leave, what commonly is referred to as
content. Cardon and Delaunay-Téterel (2006a) in one of the early studies of this “school”,
explored the “production of the self” through a user interaction within the blogosphere. They
analyse how, through using the features of a blogging platform (such as posting, linking,
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commenting etc.), users build their own identity while interacting with “their public”.

The authors identified four modes of enunciation in blogs: intimacy sharing among
anonymous users; familiar conversation among relatives; community-based coordination; and
public opinion exchanges. Cardon and Delaunay-Téterel remark that, although these modes
of blogging practice are characterised by different attributes, they all take place by using the
same device, the blogging platform.

While the discussion of the relationship of this mode of use with the business world often
leads to a discussion on the use of private information by enterprises in activities such as
marketing or recruitment (Rallet and Rochelandet, 2011; Miltgen, 2011; Benraiss-Noailles
and Viot, 2012), the studies in the use of “Web 2.0" services reveal an interesting fact for the
development perspective: while these studies initially adopt a user-to-user level of analysis,
they highlight the importance of the service “object” and its design to the definition, or the
“programming” (Akrich, 1993), of user activity potential.

Hence, the conclusions of these studies could be used from a developer’s perspective
as a set of “general requirements” to respect when designing a new service, consisting
in the conception of “places” where individual identity can be reaffirmed and deployed.
Thus, concepts and knowledge used in the development process should include personal
development. As we are going to discuss in the next chapters, this remark can be consistent
with user innovation literature, to the extent to which the innovation in question embodies
personal knowledge and ideas - as opposed to innovation embodying knowledge and ideas
reflecting personal identities different to the developer's.

3.2.4 The use of the Web for communication amongst developers

A different case of online communities, is the case of developers communities. The issue
of developer communities has been extensively studied on the field of open source software
development.

As Benkeltoum (2008) noted, these are communities of user-developers. An influential
book for management has been The cathedral and the bazaar by Raymond (1999), popular
in the open source developers community public. Raymond described in his book how he
built an e-mail client, Fetchmail (a program downloading one's e-mail from the server to his
computer) with the help of a community. To the model of centralized software development
process (the “cathedral”) of an enterprise or an organisation, Raymond opposes the model
of distributed development (the "bazaar”) of a networked community of developers. As
O’Mahony (2003) remarks, open source and free software projects are initiated and managed
by a distributed group of people who do not share the same employer.

Raymond describes some good practices and propositions for community based develop-
ment, later further explored by management scholars.

A first issue addressed was the one of problem solving:

Raymond’s Proposition. Every good work of software starts by scratching a developer’s
personal itch.

The same proposition was also formulated as follows:

Raymond’s Proposition. To solve an interesting problem, start by finding a problem that
is interesting to you.

This proposition would be later formulated as the private-collective model (von Hippel
and von Krogh, 2003, 2006). According to it, innovations comes from a personal problem
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solving process, to be later shared with the community of users. In addition, innovators
benefit from “positive network effects” while diffusing their innovations. An aspect of this
is that most innovations address problems faced by a user community (Benkeltoum, 2008).

A second field of propositions concerns community management and participation, where
the question of enterprise participation is more explicitly studied.

Raymond’s Proposition. Treating your users as co-developers is your least-hassle route to
rapid code improvement and effective debugging.

Raymond’s Proposition. Given a large enough beta-tester and co-developer base, almost
every problem will be characterized quickly and the fix obvious to someone. Or, less formally,
“Given enough eyeballs, all bugs are shallow.”

Studies on participation noted that more experienced developers participate more in these
communities (Bagozzi and Dholakia, 2006). A number of studies (Bergquist and Ljungberg,
2001; Lakhani et al., 2002; Lakhani and Wolf, 2003; Zeitlyn, 2003) explore the individual
motivations for participation in opensource community, such as reputation, knowledge acqui-
sition or personal utility. O'Mahony (2007) examines the governance of such communities,
proposing a model taking into account the parameters of pluralism, independence, decen-
tralized decision making, autonomy in participation and representation of the community in
central decision making.

The role of enterprises in this framework can either be by contributing code to the
community (Lerner and Tirole, 2004) or by communities of enterprises (Henkel, 2003). At
the same time, Benkeltoum (2008), noting the elements of solidarity in these communities
(beyond individual motivations), also notes that open source software projects are often
developed in shifting organisational environments.

Compared to the case of Web services development, there are some important differences.
While in the case of open source software the source code of the programs is accessible to
all with the liberty (in the case of free software) to copy, modify, distribute and use the
program at one's will, in the case of Web services the source code is not available to either
end users or to developers. Use (consumption, production or development) of the platforms
takes place on the basis of the interfaces, that is in relation with specific (and specified)
inputs and outputs. Moreover, the availability of the service is under the control of one
organisation, the service provider enterprise, which can control use and access issues, either
by the terms of use, or by the devices themselves.

Chapter 17 will explore the use of the Web by developers for problem-solving processes,
once the modus operandi of Web-based application development is determined.

3.3 A framework for an industrial analysis. The
distinction between manufacturer and user
paradigms

In management literature, as well as in practice, two visions of innovation process organisation

are often opposed. On the one hand, there is the traditional enterprise-based innovation

paradigm, which follows new product or service management methods (NPD) to provide

a new good to the market and has been extensively studied in industrial contexts. On
the other hand, user innovation often takes place beyond the enterprise context and within
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user communities, thus raising the question of the relation between this type of innovation,
enterprises and markets. The case of Web-based platforms demands a critical review of both
currents, as innovation phenomena in this context are located in the intersection between
the two approaches.

Late research in user innovation focuses on interaction between user innovators and
enterprises. In their recent article Raasch and von Hippel (2012) summarize previous work in
user innovation and focus on the rivalry between two innovation paradigms: the “free”, peer
diffusion one, as studied by the literature on free-revealing of knowledge and innovations (von
Hippel and von Krogh, 2003, 2006), and the producer-based ‘paradigm’. This opposition
has also been underlined by the complementary work of Baldwin and von Hippel (2011),
according to whom the criterion for the distinction between the two is whether or not user
innovators (either enterprises or individuals) freely reveal their innovations with a community
of peers or, in the contrary, follow a closed, proprietary model for their exploitation. Thus,
the economical motivations in the two cases are not the same: “users expect to benefit from
using a design, a product or a service”, while ‘‘producers expect to benefit from selling” it
(Baldwin and von Hippel, 2011, p. 3).

The general model of Raasch and von Hippel (2012), summarized in the Figure 3.3,
can be used as a starting point for our literature review. There, the authors juxtapose two
different paradigms, the user innovation paradigm (von Hippel, 2005, and others) on the top
and the “linear” producer innovation one as described by Godin (2006), the latter induced
by an historical study on managerial doctrines.

The arrow connecting the two paradigms represents for the authors the interactions
between the paradigms. In their article they explore this interaction in terms of competition
and complementarity between these two modes.

USER INNOVATION AND DIFFUSION PARADIGM

Innovation Collaborative Evaluation, Peer-to-Peer
by users / Replication, and Improvement Diffusion

A
/ New Ventures

& information

\ VN AN
Market . Research ana\\ Production Market\
Research Develnpment yd Diffusio/

PRODUCER INNOVATION AND DIFFUSIOM P/ARADIGM fff

Figure 3.3: The user and producer innovation and diffusion paradigms (Raasch and von
Hippel, 2012).

However, what happens in the case where a single developer creates and exploits an
application on top of an existing platform? Is such a case valuable for platform providers?
We will proceed to an analytical review of the two paradigms mentioned by Raasch and von
Hippel taking into account the advances in Management literature studying the different
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phases outlined in Figure 3.3.
In the Figure 3.4 we indicate the positioning of our research field and problem within the
literature on innovation management.

USER INNOVATION AND DIFFUSION PARADIGM
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PRODUCER INNOVATION AND DIFFUSION PARADIGM

Figure 3.4: The position of our research field and problem within innovation management
literature.

3.3.1 The user innovation paradigm

Raasch and von Hippel begin their reasoning by the review of studies on user innovation,
which they see in three phases, according to the process observed in the field. Firstly, users
innovate on the basis of their own needs (von Hippel, 1986). User innovation is understood
as a problem-solving process, where “sticky information” (von Hippel, 1994), possessed by
“lead users”, yet ignored by the manufacturers (von Hippel, 1986), is mobilized for the design
of new objects.

Afterwards, user innovators usually “freely reveal” (von Hippel and von Krogh, 2003,
2006) their knowledge and concepts to a community of fellow users, the latter being able
to modify the initial innovations, as in the case of the free/open source software (Lakhani
and von Hippel, 2003; Benkeltoum, 2011, and others). That is the phase of “collaborative
evaluation, replication and improvement” indicated in the Figure 3.3.

Finally, innovations are diffused through “peer-to-peer diffusion” channels, such as hor-
izontal user networks (von Hippel, 2007) or communities (Franke and Shah, 2003), where,
according to Raasch and von Hippel, “no producers need to be involved” (Raasch and von
Hippel, 2012, p. 2).

The experience of open source software development has been of an important influence
on user innovation studies. Such projects act more as a common infrastructure rather than
products. Through distributed collaboration (Lee and Cole, 2003) developers, participating
either as motivated volunteers or as a part of their official occupation tasks (Bergquist and
Ljungberg, 2001; Hars and Ou, 2001; Ghosh et al., 2002; Lakhani et al., 2002; von Krogh
et al., 2003a; Zeitlyn, 2003), develop programs that can be commonly accessed and modified.
An open question in this literature is the one of the relationship between enterprises and
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communities as, in order to lead an open source project, a constant change of the framing
organisation is needed (Benkeltoum, 2008, 2011).

Two innovation trajectories for users.

The recent discourse on the interactions between the two paradigms does not take into
account the different trajectories that user innovation may follow. The notion of “sticky”
knowledge (von Hippel, 1994), while alerting enterprises on their ignorance of some valuable
knowledge related to the goods they produce, it has implicitly discouraged the effort to
further categorize user knowledge and concepts.

However, looking into the case studies of some of the most important studies on user
innovation, we can retrace two different methods the users may follow: the one of problem-
solving and that of use-diversion.

The first method, the one of problem-solving, results from the activity of users leading to
innovation through the problem solving method. Here, innovators using “sticky knowledge"
(von Hippel, 1994) regarding the product in use, identify problems that others cannot, and
invent new solutions. This is the case for instance for “knee-activated brake levers”, providing
greater braking power and helping avoiding fatigue in a very mountainous terrain, in the case
of mountain bike innovation studied by Liithje et al. (2005). This type of innovation modifies
the object’s design parameters (the brake), though not the identity of the object or its use
(in this case, it remains a mountain bike used for mountainous terrain).

The second method, the one of use diversion, results from the activity of users leading
to innovation by highjacking the design rules of the object in use. Here, innovators have
the knowledge of the use, though utilize knowledge of a distant field to divert the “kind
of use”, thus the identity of the object. A very enlightening study on this method is the
case examined by Haefliger et al. (2010) where a gaming platform became a film producing
platform, through user innovation.

Haefliger et al. (2010) study a case where user entrepreneurship takes place in a different
market. In their case study, video game users utilize the virtual context of a video game
platform (graphical environment, characters etc.) to create and commercialize films, entering
into the motion picture market. The resulting filming “school”, using video game platforms
to shoot films is called “Machinima”. The conclusions regard user’s creativity when in an
entrepreneurial venture:

The point here is not that user entrepreneurs’ creativity is unlimited but that
their accumulated experience in the production of Machinima, and the gaming
culture that the team shares with its audience, are sources of new ideas that can
give rise to new opportunities and ultimately to commercialization (Haefliger
et al., 2010, p. 1210) .

In other words, the authors observe a double phenomenon: on the one hand, the config-
uration of the gaming platform (constituted by its features as well as its public) conditioned
by entrepreneur’s creativity, in a way similar to the one we described in Part |: it constituted
an initial knowledge base and conceptual architecture, though expansive partitions (Hatchuel
and Weil, 2009), in particularly by partitioning the design space by the use of a new knowl-
edge base - the one of film making. It is important to note here that innovation did not
entail the modification of platform’s design parameters (DPs), but an introduction of new
functional requirements (FRs). This diversion of the use opened up a radically new design
space. On the level of knowledge, entrepreneurs needed to master the platform’s design
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parameters. Moreover, they needed to have some knowledge, not trivial in the community
of gamers, regarding film making.

As Haefliger et al. note, the origins of this transformation of use are to be found in gamers’
innovation during the 1990s, according to which users often recorded their adventures and
then published them. Moreover, they note that the difference between user innovators and
user entrepreneurs lies in the latter’s skills in applying complementary assets. They note that
a "non-feature”, a property not having a central role in the gaming experience (in particular
the fact that avatars could point down their gun and look straight ahead) could be exploited
in artistically (to create the illusion of two avatars engaging in a dialogue). Hence, features
of a platform may obtain a higher value than the one predicted by a diversion of the use
trajectory.

However, the design parameters were critical to enabling such an operation: this platform
made available a feature which users could use to record their experience. The innovators
studied used this feature beyond their own gaming experience, to record the avatars in the
virtual environment as if they were to record actors, far beyond the game's objectives.

In Figure 3.5 | schematically represent the two innovation trajectories we encountered in
the literature regarding user innovations. As in the C-K theory (Hatchuel and Weil, 2009),
the schema is divided in two spaces: the concept space and the knowledge one. However,
the concept space begins with a known artefact, that is the object of use.

Conceptual architecture of the object User knowledge

/ - Use-related knowledge
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Figure 3.5: Two trajectories of user innovation: problem-solving and use diversion.

This simple categorisation is however important, as it implies different modes of enterprise-
UDE interaction. When users use the problem-solving way, enterprises are expected to sup-
port the user activity. A specific task entering this regime (Hatchuel, 1999; Segrestin et al.,
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2002; Garel and Rosier, 2008; Elmquist and Segrestin, 2009; Benkeltoum, 2011) is contribut-
ing to the resolution of bugs reported by users, something that in the context of open source
software development is undertaken by the community itself (Auray, 2004).

On the other hand, regarding the use-reversion trajectory, things may become more com-
plicated for enterprises. Unexpected trajectories should be identified and platform potential
exploration should allow the evaluation of the trajectory before engaging resources to support
a new direction.

Of course, enterprises should be able to evaluate user innovation as a whole and be
in position to autonomously propose new trajectories, aligning the community at the same
time.

3.3.2 The manufacturer paradigm

While user innovation is often triggered by user needs, the methods followed in the business
world are a lot more structured. Raasch and von Hippel describe the “linear paradigm” as
follows:

Producers start by studying user needs, and then perform R&D as needed to
develop and produce novel products and services. Next they diffuse what they
have created via sales in the marketplace. As producers would lose profits and
sales if other producers adopt their innovations without payment, innovating
producers generally try to prevent this via such means as secrecy and intellectual
property rights (Raasch and von Hippel, 2012, p. 3).

The four phases presented by the authors (Figure 3.3) represent the main categories of the
linear paradigm (Godin, 2006). However, these phases undergo important transformations
as well: market research is no longer limited to studying user needs, R&D is called in to
integrate the function of innovation, product development management is urged to take into
account design as well as market considerations.

Typically, during the “Market Research” phase, where “producers start by studying user
needs” (Raasch and von Hippel, 2012), marketing studies, following qualitative or quantita-
tive methodologies, are undertaken by enterprises and institutions, aiming at an estimation of
the demand, on the basis of consumer behaviour and consumption reasoning (Langeard and
Meyer, 1975). Still, Drucker (1998) calls for attention on “unexpected occurrences”, “de-
mographic changes” and “changes in attitudes” regarding consumers: such transformations
create new market spaces and trigger innovation processes beyond the already established
metrics. The case of Ford Mustang is cited by Drucker as a result of the realisation that
lifestyle was at the time the new segmentation of the car industry market, replacing the one
of income. Moreover, marketing can introduce new values that did not exist before, what
is also referred to as value innovation Kim and Mauborgne (1997). More generally, it has
been remarked since the 70’'s that there is a fast rate of consumer behaviour transformations
(Carof, 1973; Nora and Minc, 1978), with enterprises responding to those changes with short
product life cycles, as the revenue depending on three year old products can represent 80%
of the total revenue (Le Masson et al., 2006, p. 68). Thus, | can summarize the first phase
as the one of the initial concept/idea elaboration, either being the response to a specified
user need/desire, or being the fruit of a new value introduction, which in any case should
correspond to a competitive environment of intensive innovation (Le Masson et al., 2006).

In parallel, R&D is placed by Raasch and von Hippel in the second phase of the linear
model. However, R& D has also been a study field for research questioning the linearity of
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innovation process. The discussion in R&D management has taken important dimensions,
especially since the 1980s, opening up two challenges (Rosenbloom and Spencer, 1996):

» R&D financing and articulation between science and technology on the one hand and

= capturing the ‘fruits of research’ through innovation on the other .

As we enter into the realm of competition through innovation, a broader view of inno-
vation becomes necessary beyond the field of specific products, confronting it as “a process
having its own specificities, resources, targets and management”, guiding and articulating
Research and Development (Hatchuel et al., 2001). Hence the imperative of innovation in
New Product Development (NPD) questions in practice the linearity of the process: man-
agement of concepts and knowledge, time, processes as well as the value included in the
realm of innovation the acceptance of the unknown.

On the level of financing, different modes have been applied. While public funds can
cover parts of costs, especially for large industrial groups (Gandon and Jacquin, 2001), indus-
trial partnerships are also frequent, resulting in complex “webs” (Rosenbloom and Spencer,
1996) of alliances or joint ventures (Baptista et al., 1991; Inkpen and Beamish, 1997; Peng
and Shenkar, 2002). Hence, co-evolution (Eisenhardt and Galunic, 2000), co-development
(Chesbrough and Schwartz, 2007) and co-innovation (Maniak and Midler, 2008) incentives
emerge to cover the gap in the financial but also the cognitive level within partnerships.

However, even when the phase of development (indicated in the bottom arrow in Fig-
ure 3.3) is reached, research and design is often not over, as the notion of “closure” (Bijker
et al., 1987) of the design at some point in the process before launching a product to a
market is challenged in practice. While useful in process modelling, linear models frequently
fail when faced with the element of the unknown implied in innovation. Thus, a certain level
of openness in the process has been proposed by different management scholars.

A very influential representation of this process is the funnel metaphore (Cooper, 1987),
shown in Figure 3.6, according to which the initial project ideas are progressively filtered
through a go/kill decision process:

A “new product funnel” builds in tough go/kill decision points throughout the
process; the poor projects are weeded out; scarce resources are redirected toward
the truly deserving projects - the high value ones; and more focus is the result
(Cooper, 2001, p. 116).

However, linearity in this process is questioned as well. During NPD processes, firms
are called upon to acquire the virtues of speed and anticipation (Brown and Eisenhardt,
1995; Eisenhardt and Tabrizi, 1995; Jouini et al., 2004), to “freeze” the design concept in
the middle - and not the beginning - of the NPD process (lansiti, 1993, 1998) and develop
“anticipation”, “reaction” and “flexibility” capabilities (Verganti, 1999; MacCormack et al.,
2001; Buganza and Verganti, 2006). Moreover, it has been proven (Hooge, 2010) that during
NPD processes, value is not universally defined among stake holders, as it presents important
variations through the course of the project. In the particular case of NPD collaboration,
this variation makes mutual engagement difficult, as a contract “may hide more than it
reveals” (Osborn and Hagedoorn, 1997), hence joint ventures may end in “divorce” (Peng
and Shenkar, 2002). Thus a different kind of engagement, a “contract for exploration”
(Segrestin, 2006) remains to be invented.

Besides, as enterprises act and react within a business environment implying among
different actors, knowledge and ideas are exchanged along different organisations. Bayart
et al. note:
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Figure 3.6: New product development funnel (Cooper, 2001). Poor projects are “killed”,
deserving projects “go".

By introducing the possibility of “trading”, buying or selling projects (wholly
or partly) at different stages in their development, the relevant business model
is modified to take into account the management of the R&D portfolio. This
takes us from the conventional R&D “funnel” to one which we might describe
as a “porous funnel”, leaving room for trading with other firms as shown in the
diagram below (Bayart et al., 2000, p. 10) [Diagram reproduced in Figure 3.7].

Figure 3.7: New product development “porous” funnel (Bayart et al., 2000). New projects
can be bought during the NPD process.

For Open Innovation literature (Chesbrough, 2003a,b; Chesbrough et al., 2006, and oth-
ers), these purposive “inflows and outflows of knowledge and ideas” can be managed through
extensive licensing of inventions that are “sitting on the shelf” (Chesbrough, 2003a, p. 38).
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3.3.3 Enterprise - users innovation interaction: linking the two
paradigms.

Returning to the work of Raasch and von Hippel summarized by the Figure 3.3 (page 56)and
the interaction between the two models reviewed above, the authors identify two different
conditions, two different states of this interaction, ‘user-contested market’ and ‘user com-
plemented market’. The first condition is when commercial products face competition from
self-supplied users. This “contestation” excerts “price discipline” onto producers as, in some
conditions, user innovations can exert greater competitive pressure than rivals. The second
condition is when products are complemented by user innovation. This is the case when
a product may be sold on the market, while techniques for operating that product may be
diffused peer-to-peer.

The scholars also provide examples for both conditions. A typical illustration of con-
testation is the competition between “open source” and “closed source” software suppliers
(Benkeltoum, 2008, 2011; Sen et al., 2008), while typical illustrations of complementary
relationships are described by the literature on customization and user innovation toolkits
(von Hippel, 1994; von Hippel and Katz, 2002; Piller, 2010; Oliveira and von Hippel, 2011).
The relation between these user communities and enterprises, however is a research question
for different studies, most of them based on the notion of “lead users” (von Hippel, 1986;
Leimeister et al., 2009; Mahr and Lievens, 2012), where enterprises are called upon to reach
the lead users and their innovations (Herstatt and von Hippel, 1992). Yet, this process
can fail in the case of complex products (Olson and Bakke, 2001) as firms are often not in
position to integrate innovations realized by communities (Dahlander and Magnusson, 2005;
Le Masson et al., 2010).

Still, the specific condition where users have advanced development skills and use them to
innovate on a given service through the creation of third party applications is not addressed
by the two paradigms reviewed above. As regards my research, this is the very condition
that | explore.

The specific condition of user-entrepreneurs.

A specific condition cited by Raasch and von Hippel, though not particularly explored, is
when the roles change, and users become producers, the case of “user-entrepreneurship”.
The authors refer to other studies exploring this particular issue. Yet, since this regime
(Hatchuel, 1999; Segrestin et al., 2002; Garel and Rosier, 2008; Elmquist and Segrestin,
2009; Benkeltoum, 2011) is closer to our research topic, regarding the way innovation is
deployed on the basis of Web 2.0 platforms, we will analytically review literature exploring
this field.

Baldwin et al. (2006) study cases where users become entrepreneurs. Their research
is based on a design reasoning, according to which “user innovation begins when one or
more users of some good recognize a new set of design possibilities - a so-called “design
space” - and begin to explore it” (Baldwin et al., 2006). Thus, user innovations cover this
particular design space. Then, once an innovation starts to be diffused in a community of
users, the authors observe that first “user-purchasers” appear, preferring to buy rather to
create innovations themselves. Hence, the first manufacturers to enter the market are “likely
to be user-innovators” using the same technologies they used to build their own prototypes
(Baldwin et al., 2006). In their paper they develop an economical modelling of this process
based on the work of Baldwin and Clark (2000) on design costs. Moreover, unlike the current
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of entrepreneurship research highlighting the importance of psychological and behavioural
characteristics of individual entrepreneurs (Gollwitzer and Brandstatter, 1997; Zhao et al.,
2005), Baldwin et al. highlight the collective aspects of entrepreneurship, proposing that
user community encompassed entrepreneurship is more efficient in terms of cost and design
exploration than solitary entrepreneurship.

Shah (2003) studied the case of innovation in sports equipment, specifically in wind-
surfing, questioning market actors about their early entrepreneurial steps. She found that
“of all expert practitioners who innovated, 71% sought to profit from their innovations by
forming small, lifestyle firms that would produce their innovations for sale to others.” (Shah,
2003, p. 48). Moreover, she observed that existing sporting firms were not present in
innovations during the emergence of the windsurf market.

Lathje et al. (2005) also studying innovation in sports, though this time in the mountain
bikes market, propose that expert users are more likely to innovate as they have already been
involved with use and thus possess a high level of relative knowledge and experience. This
way, they escape initial investment costs that outsiders would have to spend, in order to
reach a level of formulating new problems and thus resolving them.

Shah and Tripsas (2007), in an effort to propose a theoretical framework for user-
entrepreneurship, agreeing with Liithje et al., propose the following formulation on their
specificity:

User entrepreneurs are distinct from other types of entrepreneurs in that they
have personal experience with a product or service and derive benefit through
use in addition to financial benefit from commercialization.

They also distinguish two categories, the end-users (that use a good in their day-to-day
life), and professional-users (that use a good as a part of their professional duties). Their
investigation concerned juvenile products manufacturers, where they found that many of
the firms in the market came from the parents of the users. They argue that users are
“accidental” entrepreneurs, as the development of the idea, experimentation, adaptation
and preliminary adoption often occur before the formal evaluation of the idea as the basis
of commercial venture. Their model consists in the following steps of user-entrepreneurship
(Shah and Tripsas, 2007, p. 129):

1. The beginning comes from the existence of user's unmet needs.
2. User creates a novel solution to satisfy their own needs.

3. The innovation is illustrated within a community or in public, attracting though the
interest of others and obtaining a first feedback.

4. Innovators identify the business potential and
5. forms a firm.
6. The firm enters the market and uses market feedback to improve the product.

Using the literature - phenomena mapping of Raasch and von Hippel (2012) (Figure 3.3
on page 56), | locate the steps proposed by Shah and Tripsas (2007) in the two paradigms,
as shown in the Figure 3.8. The user-entrepreneur is considered by Shah and Tripsas as a
transition from the user paradigm to the producer one, “skipping” the two early producer
phases ( “Market Research” and “R&D"). In the end, what differentiates user-entrepreneurs
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from typical producers is not their intermediary position, but their former user experience
which is exploited to manage feedback, once their product is on the market. In parallel, the
market replaces the “peer-to-peer diffusion” phase that would occur if they had remained in
the user community.

User
Community
Innovation

Peer-to-peer
Diffusion

(1) (2) (3) (4)

Collaborative Evaluation

User Innovation
and Improvement

Feedback
¥ Management ( 6)

L d
L d
L
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Enterprise
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Figure 3.8: User-entrepreneurship steps according to Shah and Tripsas (2007) localised in
the mapping proposed by Raasch and von Hippel (2012).

In all of the above case studies, user-entrepreneurs utilize their innovation to enter the
initial market (in most cases considered, the sporting equipment one). Moreover, in all the
above-mentioned studies on user-entrepreneurship, once users become manufacturers they
are considered independent from the initial product manufacturer, who is rarely mentioned.

As | am going to show in my study, in the case of Web services platforms, that third-
party innovations remain functionally attached to the initial platform, thus rendering the user
innovators' autonomy impossible.

This impossibility of autonomy has to do with the nature of services in themselves. In
services, as outlined by many scholars (Fixari et al., 1997; Bancel-Charensol and Jougleux,
1997; Jougleux, 2006), information plays a central role in the everyday delivery of the good. In
addition, information changes over time, making it crucial for providers to have a permanent
relation with their sources. Hence, the platform remains dominant over third parties, as long
as it controls the flow of information.
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The question of Web-based application development

In comparison to the above mentioned studies, Web based application development presents
an important original phenomena as they aggregate in their platform third party innovations
while the framing organisation (the enterprise) remains the same. That is possible because
those service platforms are characterized by an important design originality: while keeping
the code of their platform closed, firms (such as Facebook or Google) provide to exterior
developers the means (called APIs - Applications Programming Interfaces) to expand their
product. At the same time, the exterior developers benefit from the resources provided by
the platform.

3.3.4 Service management: the automated services “enigma”

Unlike products, in services there is a direct interaction between user and enterprise during
its delivery. This process, can be described as a potentially innovative design process, since
it aims at making “something that is partly unknown and partly specified with things that
already known and/or discovered during the process” (Hatchuel and Le Masson, 2007).

Moreover, there appears to be a paradox when faced with the case of Web services. On
the one hand, management scholars highlight a strong tendency “from products to services”,
specifically in the field of information technologies (Cusumano, 2008; Gawer, 2010a; Suarez
and Cusumano, 2010). On the other hand, as Cusumano notes, enterprises “productize”
their service, so they can be delivered more efficiently. Google, eBay and Amazon are some
of the most frequent examples of this tendency. In those services, there is no employee to
help clients find information or buy something. Instead, actions such as suggesting similar
information or items are integrated in the technology (the user interface) as “features”.
Gallouj and Weinstein (1997) noted that in the case of automated service, “interfaces or
front office technologies” supply “certain [service] characteristics directly to the customer”,
instead of them being delivered by an employee.

However, while the benefit in terms of efficiency is clear for enterprises, the issue of
service effectiveness remains open. Of course, one could state that this issue will always
be open, since the criterion of effectiveness is the rather difficult to define one of, client
satisfaction. What appears as a paradox is the expression of the fact that, as Chase (1978)
has observed early on about employees delivering services, “interaction with the customer
makes the direct worker in fact part of the product and therefore his attitude can affect the
customer's view of the service provided”. Jougleux (2006) argued that, even if marketing
methods can provide a clear image of clients’ expectation, not much is known about the
means to effectively provide this service. Codello-Guijarro et al. (2011) found that employees
in the front office often deliver more than a single service, while a collaboration both at the
front and the back office are necessary for improve service effectiveness. citetNormann1991
used the term “the moment of truth” to describe the situation where an agent and client
are face to face and service is about to be delivered. Gallouj and Weinstein (1997), based
on the work of Lancaster (1966), remarked that service delivery is also dependent on a
client's competencies, while, particularly in what regards information services, Delaunay and
Gadrey (1987) (p. 185-189) also highlighted the importance of “interactivity” between
service consumer and provider during the delivery of a service, the rules that characterize
this interaction and the consideration of the social situation of the two.

Drawing from the case of banks' databases, Delaunay and Gadrey indicate a series of
problems in the process of service delivery:
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= joint definition with users of data input procedures and need and practice relevant
references,

= qualification of the individuals operating this, often not codified, procedure for the
users,

= consultation modes that take into account adaptation services;
= global knowledge of the procedures and of the model of function,
= system flexibility to deal with the arrival of unexpected data or new requirements.

For the authors, service delivery implies a relation between humans (as opposed to re-
lations mediated by objects). They also add that service relation cannot be flattened in a
relation of technical information management. Nevertheless, Gallouj and Weinstein (1997)
highlighted some cases demonstrating the feasibility of user interaction automation, the
example of the ATM has already being one of them. :

Interfaces or front-office technologies, mobilised by the service provider, by the
client or, more generally, by both at the same time, supply certain service charac-
teristics directly to the customer, and in that respect have something in common
with the internal technical specifications of goods. Home banking is undoubt-
edly the archetypal example of this scenario, in which all the customer has to
do is 'press a few buttons’ to obtain the service he or she requires (Gallouj and
Weinstein, 1997, p. 543).

Yet, in their study they consider it an exception and do not advance their analysis fur-
ther. Moreover, while ‘home banking' is presented by the authors as an exemplary case of
automation, in the terms of Simon (1965), where a client can obtain the service required in
a few clicks, home banking is found to be home of innovations, as well. Von Hippel (1998)
examined the case of a specific type of interface, Application Programming Interfaces (APls)
of computer-telephony integration, which “refers to a field of specialized computing applica-
tions that draw upon both computing and telephony functions to accomplish a task”. These
APIls permit one:

to incorporate basic telephony functions such as “answer phone" or "transfer call"
in their programs in the same way that they incorporate traditional computing
functions such as “add” or “create a file".

Unlike ATMs, these interfaces were addressed to developers, for them to create their
own banking applications. Oliveira and von Hippel (2011) returned to the field of e-banking,
studying applications created with Web-based APlIs, this time, finding that developers had
invented many new services, in a similar manner.

In the field of the Web, similar interfaces have been identified. Returning to the example
of eBay, Suarez and Cusumano (2010) refer to its need for complementary services (“delivery
services and secure payment methods”), in order for the platform “to function properly”.
lansiti and Levien (2004) mention eBay as “a good example of a keystone company that
effectively creates and shares value with its ecosystem”. They also note the existence of
additional tools addressing to the end-users:
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[eBay| has developed state-of-the-art tools that increase the productivity of net-
work members and encourage potential members to join the ecosystem.

Among these tools, exists one which “helps new sellers prepare professional-looking on-
line listings” as well as another which “tracks and manages thousands of bulk listings on
home computers”.However, the role of the external eBay developers and their relation with
the service provider is not discussed in the above mentioned studies, as their analytical
framework focuses on two actors: eBay and its end users (the latter group split in two:
buyers and sellers). Still, 25% to 30%° of items listed in the service do so by using third-
party tools and applications!®. eBay's “community of developers” counts more than 100.000
members who have created over 13,000 active applications, according to the enterprise!!.

Overall, the service literature has shown that there is an inherent “element of the un-
known" in service delivery, usually covered by the employees skills during his/her interaction
with the client. Automated services - such as e-banking or eBay - have implemented user
interfaces rendering service delivery an issue of bounded rationality (March, 1978), and en-
abling a multiple choice user interaction (“clicks”). Still, in many services - such as e-banking
or eBay - there appear other types of interfaces, for other types of actors, the developers,
who are not about choosing (“clicking”), but about creating additional automatic services,
or applications. This early sign in the literature, may imply that in such services the place
of the employee has been taken by a developer, who addresses the potential cases of ser-
vice delivery which are not included in the initial options. This possibility will be explored
in the current part of the thesis, aiming at the identification of the Web-based application
development’'s modus operandi.

9According to statistics published to the official Ebay Blog, addressed to the eBay developers community,
the percentage of the listings coming through third party applications were 25% in 2007 and 30% in 2009.
Unfortunately, such statistics are quite rare for Web platforms.
Source 1: Ebay Blog, Blog: Certified Provider, “Last week’'s CP Fair in Salt Lake City”, Mar.21.2007. URL
retrieved on the 11th of August 2011.
http://developer.ebay.com/community/blog/?category=Certified+Provider
Source 2: Ebay Blog, News Blog: Product News, “We are 9! The 9th Anniversary of the eBay Developers
Program”, Dec.02.2009. URL retrieved on the on the 11th of August 2011.
http://developer.ebay.com/community/blog/default.aspx?category=Business+News See also

10We should note that data on the traffic or the use of a service due to third party applications are rarely
communicated by service providers. Most commonly, such statistics are announced either during conferences
or on blogs and forums addressing to the developers’ community.

Hipid.
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Chapter 4

Methodological approach

Contents
4.1 The scope of case studies methodologies . ... ....... 69
4.2 The scope of surveys and archival analysis .. ... ... .. 71

4.3 An object-discourse approach: studying an emergent field . 72

4.3.1 The use of the object-discourse methodology to reply to the
hypothesis of “Web services platforms”. . . . . .. .. .. .. 74

4.3.2 An historical perspective: the role of UDEs in industrial de-
velopment . . . . ... 74

In my work, | will use an exploratory, qualitative approach, studying multiple cases and
utilizing multiple sources to triangulate my contributions.

4.1 The scope of case studies methodologies

Many case studies in Management Science have been based on the contribution of Eisenhardt
(1989), who in turn built on Mintzberg:

No matter how small our sample or what our interest, we have always tried to
go into organisations with a well-defined focus - to collect specific kinds of data
systematically (Mintzberg (1979, p. 585) cited in Eisenhardt (1989, p. 536)).

Another approach widely used by management scholars! is the one put forward by Yin
(2003), defending a richer proposition for case studies research. As Yin put it, case studies are
the preferred strategy when “how"” or “why" questions are being posed, when the investigator
has little control of the events, and when the focus is on a contemporary phenomenon with
some real-life context (Yin, 2003, p. 1). For him, case studies constitute a comprehensive
research strategy, by relying on multiple sources of evidence, with data needing to converge in
a triangulating fashion, while they benefit from prior development of theoretical propositions
to guide data collection and analysis (Yin, 2003, p. 14).

In the upper side of Table 4.1, we see how Yin positions case studies within the broad
spectrum of research methodologies. For him, the questions starting with “who, what where,

!During the discussion of my work with members of the academic community (conferences, journals),
reviewers would often suggest the use of the methodologies proposed by Yin (2003).
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how many, how much” are better addressed by other methodologies, namely surveys or
archival analysis. Case studies are most appropriate for answering questions about “how" or
“why", like history studies. Still, the latter focuses on past events, while case studies focus

on contemporary ones.

Form of Research Requires Control Focuses on
Strategy Question of Behavioural Contemporary
Events? Events?
Yig (2003, Experiment how, why? Yes Yes
I;\’.ele)\;ant who, what, where,
Situations Survey how many, how No Yes
?
for Different much?
Research who, what, where,
Strategies Archival Analysis how many, how No Yes/No
(quoting much?
COSMOS History how, why? No No
Corp.)
Case Study how, why? No Yes

Table 4.1: The genealogical situated in comparison to the typology of Research Strategies

as outlined by Yin (2003).

Yin (2003) summarized his proposal on the relation between research questions and

methodologies as follows:

In general, “what” questions might either be exploratory (in which case any
of the strategies could be used) or about prevalence (in which surveys or the
analysis of archival records could be favoured). “How" and “why" questions are
likely to favor the use of case studies, experiments or histories (Yin, 2003, p. 7).

At this point, let us return to my own research questions:

Q. 1) What are the specificities of “Web 2.0"? This question addresses my research
goal to model its distinctive characteristics.

Q. 2) What is the genealogy for the Web 2.07 This question addresses my research
goal to identify its dynamics in time.

Q. 3) How do we manage those platforms? This question addresses my research
goal to identify management practice peculiarities.

From those questions, only the last one may be explored by using a case study method-
ology, as described by Yin (2003). According to his typology, the first question is to be
explored using any methodology (as is an exploratory question), while the second one does
not enter in the categories proposed: we propose the study of the history while focussing on
contemporary events, a genealogy. In fact, Q. 2) is a necessary “bridge” between Q. 1) and

Q. 3).
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As my research questions complicate the review of methodologies, | should note that
researchers are often troubled when facing new phenomena in what regards the methodolog-
ical issue. In fact, Mintzberg himself questioned the utility of research questions at all when
studying strategy, practically receding from his 1979 claims, as used by Eisenhardt (1989):

Asking a right question in strategy is analogous to an explorer’s finding his or
her bearing before starting the journey. There is no standard methodology for
coming up with questions: intuition and experience play far too important a role
in the process (Mintzberg et al., 2003, p. xii-xiii).

However, giving up the research questions is not considered in the current thesis. Intuition
has played indeed an important role, especially in its early phase, a fact that is difficult to
formalize. On the other hand, experience, while also difficult to model, was programmed
and organised.

To summarize, | am going to use a case study approach in the third part of my document,
exploring the Q.3). There we will further analyse our methodological approach utilising recent
academic propositions on phenomenon-based research(von Krogh et al., 2012) to study three
“tools” for User-Developer-Entrepreneur collective action management.

In order to design a research methodology for Q. 1) and Q. 2) | aim to review the
literature on research methodologies on surveys and archival analysis, as proposed by Yin
(2003). After identifying their limits, | will review less popular methodological approaches,
taking into account researcher’s experience and the genealogy of the problem.

4.2 The scope of surveys and archival analysis

Surveys are often used in Social Studies for further understanding a question. In the particular
case where categories are to be the output and not the input, questionnaires or semi-directed
surveys and interviews are proposed by the literature. As Spector (2001) summarizes, such
studies aim at investigating the causes of or the responses to an effect (Spector, 2001,
p. 15). Interviews are preferred over surveys in cases when in-depth study is required, where
questions may be more open, though demanding more time.

Archival analysis refers to the study of archives, of an institution or an organisation.
Archives are typically filed according to some existing categories (administrative or other),
which can be useful to the researcher applying quantitative methodologies.

However, information technologies have brought about another type of archives, the
traces of online communication. Thus, Benkeltoum (2008) has used online surveys and chat
interview methods, to enable the evaluation of open source software projects by a dispersed
developer community, while Chanal (2004) has used emails and texts to study organisational
innovation through employees communication. Mailing lists and online forums have been
used as research material by a number of researchers studying online communities (von
Krogh et al., 2003b; Bourreau and Gensollen, 2004; Cardon and Delaunay-Téterel, 2006b;
Haefliger et al., 2009; Fayard and DeSanctis, 2010, and others). In this latter methodology,
the researcher has the advantage of studing this field without influencing his/her sample,
though seeing without being seen.

From surveys to semi-directed interviews and from archival studies to traces of commu-
nication researchers gain in scope, though a greater effort of a posteriori formalisation is
required.
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Still, in the current study this appears to be a challenge: while previously mentioned
studies were able to limit the scope of their sample through organisational boundaries (be it
a specific community or an enterprise), how might we determine the sample of our study in
an emerging business environment?

To answer this question, we need an additional methodological levier, the study of the
field through an object-discourse approach.

4.3 An object-discourse approach: studying an
emergent field

| describe the methodology | will apply in the current research as an object-discourse method-
ology. The focus of my research will be on the novel technical substrates used by the develop-
ers of third party applications and the relative discourse of the actors on these technologies,
as well as the resulting applications.

My approach resulted from the fact that, during semi-directed interviews, interviewees
"clearly’ identified the peculiarities of the field, although they used their own, technical
language to express it.

For instance, the centrality of interfaces for the development of third party applications
(Application Programming Interfaces, APIs) has been a recurrent issue in our interviews both
with UDEs and platform providers. An exemplar case of an enterprise extensively using APls
for innovation has been Twitter. Here is how a Twitter engineer described the emergence of
their platform?:

Once the APl was out there, for several months it was really just a Web site
added feature — API added feature, Web site added feature — API added feature.
(...) But | think the nice thing that Twitter has helped out with is that almost
every site now has an APIl. And Twitter is a good example in this, it enables
innovation around the platform, people adding value that you just don’t have
time to add if you're a five person start-up®.

As suggested by the last lines of the above quotation, the use of APIs seems to play an
important role in innovation, value adding and growth.

Nevertheless, the recursive method of “Web site added feature - APl added feature”, also
expressed by Google Developer Relations Engineers as the fact that in Google's case “there is
always going to be a steady stream of APIs, just as you have a steady stream of products”*,
outlines a trend which is not easily described by Management terminology. While a “stream
of products” is easily understood by the New Product Development literature, the meaning
of a “new stream of APIs" needs to be further explored.

In parallel, the actors of the '‘milieu’ highlight the importance of specific technologies,
often developed or advanced by others, though commonly used by developers to innovate
through the use of such “APIs".

Here is how a Mozilla executive described the increased ability of developers innovate

today®:

2|nterview taken on August 13, 2010. San Francisco, California, USA.
3Interview taken on 10,/08/2010.

“Interview taken on August 10, 2010. Mountain View, California, USA.
SInterview taken on August 12, 2010. Mountain View, California, USA.
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For me the most important bit is that modern APls are really easy to consume.
| think the more exciting thing that happens today with the APlIs is that they
are either JSON or RESTful. And both ways you can really easily manipulate.
So, you don't need to be a C++ developer, as you need to be for a platform
APl like Linux. You can write your stuff in HTML and Javascript and you can
write mashups in Javascript and you don’t need to learn new techniques and
system-level knowledge. Which | think is the most interesting think about it.
This is super-powerful because it enables more and more people to build [their
applications].

From a management research standpoint, one can understand from the above quote that
there is something that excites the actors of the field, regarding the capacity of developers
to innovate, and that is related to the use of some programming languages instead of others.

Still, what does this change in technical terminology mean for business? Can it be
related to the tendency to move from products to services (Cusumano, 2008)? Do
these technical terms “hide” some kind of answer to the current debate on services
platforms (Gawer, 2010a)?

The study of conversations has already been a common practice for Management scholars
within an organisational context, enforced by the extensive use of information technologies
in organisations, rendering conversations readable by researchers a posteriori (Krogh et al.,
1994; Adam and Murphy, 1995; Vaast, 2003; Chanal, 2004, and others).

However, while these studies have focussed on conversations within an organisational
discourse - the latter based on older or emerging task divisions - in my study the discourses
concern the definition of a new, complex object by those who use it to innovate. These
actors do not belong to the same organisation, though they share a common discourse of
the milieu.

Hence, in order to understand the meaning of the discourse, | will have to study the object
itself: as the discourse is not limited in organisational boundaries, | propose that
the best way to delimit it is through the object of discussion. From this perspective,
the technical language would normally be considered by management scholars as a problem,
in my study | consider it as the solution to a challenge.

The challenge is to identify and characterise the field problem (Hatchuel and Molet,
1986), common to different actors engaged in a great variety of institutional settings within
the same business environment. To this aim, | will use as an entry point the new technical
language used by the developers to describe their activity.

Hatchuel and Weil (1992), studying the implementation efforts of expert systems in
different industrial settings, conclude to a prediction about the emergence of the technical
language within the enterprise, as a result of further rationalisation of information technolo-
gies:

Given the complexity and heterogeneity of knowledge [amongst autonomous
divisions|, communication is difficult without a base of shared knowledge and
without specific efforts to maintain this common base. (...) [In the future]
We will probably talk less in terms of expertise, knowledge or imitation as long
as more abstract and more technical concepts appear that will simply say that
we know how to treat some specific information structures (Hatchuel and Weil,
1992, p. 150).
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What | observe in my study is a common technical language, shared among developers in
different countries and enterprises (mainly in France and in the United States and in start-ups
as well as large Web services providers). By reversing the argument of Hatchuel and Weil
(1992), | use this technical language as the expression of a common knowledge among the
experts of the ‘milieu’. Then, | perform an “interpretation” of this knowledge in business
terms, based on an extensive review of on New Product and Services Management.

4.3.1 The use of the object-discourse methodology to reply to the
hypothesis of “Web services platforms”

The contemporary discourse of User-Developer-Entrepreneurs is analysed on the basis of a
concrete case study. Consequently, the open question of the relation between today's online
services platforms and the traditional ones, identified by the literature, will be explored on
the basis of a case of a collective design of an online market ??. The discourse on Web
services architecture will then be analysed by the constitution of a “dialogue” between the
literature and the actors of the field on the issue of Web platform architecture.

Similarly, the question of the transition from products to services, raised through a market
study by Cusumano (2008), will be in-depth studied by a concrete case, in Section ??. The
discourse in this case will regard the specific technologies that enable the Web to be a
platform for services, corresponding to the need for a constant information flow exchange
(and not a static Web, as it had been the case before Web 2.0). Hence, we find that the
“new words" for developers correspond to a new environment for online business, opening
the way for the expansion of Web-based services.

4.3.2 An historical perspective: the role of UDEs in industrial
development

In Part Il of my study, | will use a genealogical approach, on the basis of the problematization
regarding the specific role of UDEs in industrial development.

To this regard, | borrow Foucault’s notion of genealogy to trace the history of the thought
leading to the knowledge and the concepts appearing today as Web 2.0 peculiarities, respond-
ing to the question “how can knowledge be constituted” (Foucault, 1984) °.

In this task, | will analyse at the same time the objects and the discourses of those
developing or using them while they appear in history, concentrating in describing their
differences, transformations and mutations (Kendall and Wickham, 1999; Foucault, 1969).
Practically, | will be studying the discourse of the two notions, collective intimacy and
computers, as opposed by previous disciplines and as connected with emerging ones.

On the one hand, | will study the emergence of “collective intimacy settings”, focussing
on the coffee-shops institutions, identified by a series of scholars as the foundations of what |

Foucault typically mentions:

Histoire de la pensée, ca veut dire non pas simplement histoire des idées ou des représentations,
mais aussi la tentative de répondre a cette question : comment est-ce qu’un savoir peut se
constituer 7 Comment est-ce que la pensée, en tant qu’elle a rapport avec la vérité, peut avoir
aussi une histoire ? Voila la question qui est posée (...) [Problématisation] est I'ensemble
des pratiques discursives ou non discursives qui fait entrer quelque chose dans le jeu du vrai et
du faux et le constitue comme objet pour la pensée (que ce soit sous la forme de la réflexion
morale, de la connaissance scientifique, de I'analyse politique, etc.) (Foucault, 1984).
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call collective intimacy. On the other hand, we are going to study the emergence of computer
industry, to which Web 2.0 platforms services and their developers are genealogically bound.

Reviewing the collective work “Foucault, Management and Organisation Theory” (McKin-
lay and Starkey, 1998), Hatchuel (1999) and discussing organisational ideals, such as “au-
tonomous teams” or “democratic dialogue”, proposes the following teachings of the works
on Foucault's investigation method:

(a) understand the genealogy of the rationalization forms which produced the
disciplinary regimes of corporate history;

(b) think of the forms of rationalization which correspond to values that are now
important to us, while remaining attentive to the disciplinary forms they
prepare - in other words, by trying to ensure that the invitation transmitted
to Dr. Jekyll does not result in the arrival of Mr. Hyde —;

(c) avoid building up relations and knowledge which leave others with the figure
of Mr. Hyde as the only feasible way of constructing themselves as subjects
(Hatchuel, 1999, p. 518).

Hence, in our particular case, | will investigate the genealogy of rationalization forms that
produced the various disciplines in the regimes of computer industry, as well as the forms of
rationalizations corresponding to the value of collective intimacy.

Additionally, when tracing the genealogy of Web 2.0, we will try to respond to the question
of the role of User-Developer-Entrepreneurs. Hatchuel (1999) designs two conditions for the
study of the “forms of rationalization”:

First, the consolidation of a set of “actor figures” (Hatchuel and Weil, 1995):
making places, relations and identities visible through discourse and practices;
secondly, says Foucault, these “figures” must act as forms of “subjectification”,
they must become the truth through which actors perceive themselves as “sub-
Jjects”.

In this study, responding to the first condition, we will be investigating the consolidation
of the set of the UDE actor figures, their making places (such as clubs or associations), the
relations and identities that become visible through their discourse and practices (scientists,
entrepreneurs, hackers, users). As | have defined the collective intimacy as the place where
the “true self”, the truth about subjectivity is expressed, tested and experienced, the study
level of these actors will be the historical configurations of their collective intimacy. Thus,
we will less focus on their family life or their enterprise tasks, unless expressed within the
collectivity in question.
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Chapter 5

Indications on a novel modus operandi
: the discourse of service providers
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In this chapter, using semi-directed expert interviews | trace three indications of possible
contemporary Web services peculiarities, regarding the means for value exploration and the
actors engaged in the process of service creation, through the reconstitution of the platform
providers discourse. | conclude with the indication that the originality of Web 2.0 services lie
in the parallel exploration and exploitation of the service while in the market. This original
development mode seems possible only through a synergy between platform providers and
user-developer-entrepreneurs, enabled by the provision of specific interfaces for application
development.

5.1 Methodology: managers interviews

| trace the first intuitions (Mintzberg et al., 2003) on the peculiarities of a possible phe-
nomenon to be distinguished (von Krogh et al., 2012), the Web 2.0, using a set of semi-
directed interviews of experts, product developers or community managers for large Web
platform providers. The “open-ended” question (Eisenhardt, 1989) | am exploring is “what
are the specificities of “Web 2.0” platforms ?”. The question being broad, interviews
are semi-directed, leaving space for interviewees to themselves indicate the field of possible
answers. Borrowing from the article of Eisenhardt (1989), “Building Theory from a Case
Study”, | do not assume any hypothesis or theories at this level. | enter the field by “over-
lapping data and analysis”, being limited here to a single “data source”, experts interviews,
and | identify the common views of the experts on the specificities of the phenomenon.
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Position Enterprise Date Place Duration
Technology g picrosystems 19/07/2007 £ 46 min.
Advisor France

Product Yahoo! 25/07/2007 DS 44 min.
Manager France

Product Netvibes 17/08/2007 NS 57 min.
Manager France

Product Paris

Googl ’ '
Manager oogle 02/05/2010 France 27 min.
Developer 18/05/2010 5
Relations Google - Online onths
Manager 19/07/2010
Labs Direc- San Fran- 1h
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tor ozilla 12/08/2010 View, USA 55 min.
Platform Mountain
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Developer Mountain :

Googl
Relations 008’ 14/08/2010 View, USA 55 min.
Ubuntu Paric
Product Canonical 3/10/2010 " 56 min.
Manager

Table 5.1: The discourse of platform providers. Interviews taken.



Starting from a pragmatic, evidence-based entry, | compare the outcomes to a “broad
range of literature” (Eisenhardt, 1989, p. 544). | then formulate three indications, using the
evidence provided from the field, to be further explored in the following sections.

In the Table 5.1, | list the interviews undertaken and analysed. My interlocutors are man-
agers engaged in product management processes. The sample of our interlocutors is taken
from the three models: the open source model (Mozilla, Canonical), enterprise paradigm
for companies that existed before the Web (Orange and SUN Microsystems) and the Web
2.0 case ( Yahoo!, Google, eBay, Twitter, Netvibes). To enable a peculiarity distinction (von
Krogh et al., 2012) for contemporary Web services to emerge out of this material, my anal-
ysis is undertaken three to six years after the interviews, after having being exposed as a
researcher, in the meanwhile, to additional sources of information.

In the next Section | present the outcomes of those interviews, identifying some early
intuitions of the field actors regarding what can be a business phenomenon to distinguish.
At this stage of my research, | adopt an exploratory posture, since the very existence of a
particular phenomenon contained in what was discussed under the term Web 2.0 is not yet
proven. The field intuitions found in the interview material are recognised a posteriori and
used as early elements for the construction of my thesis’ argument, to be further explored in
the following chapters. Then, by discussing those intuitions, | identify three indications of the
peculiarities of a possible phenomenon regarding business, as compared to other community
or enterprise-based innovation models (Raasch and von Hippel, 2012; von Hippel and von
Krogh, 2006, 2003) the latter two models having already been reviewed in Section 3.3.

5.2 OQOutcomes: “open products” and
“developers-entrepreneurs”

The “Web 2.0 wave” was seen by platform providers themselves as an encompassing phe-
nomenon, including three dimensions: the value eventually served to end-users, the tech-
nologies enabling third parties to innovate with this service and the figure of the third parties
themselves. Typically enough, a SUN Microsystem expert summarized the phenomenon as
follows:

For us, we reckon that the Web 2.0 is at the same time a set of services, a set
of communities, and the overall set of tools enabling the interaction of these
communities, either at an internal level or between different communities.

The above quotation is typical of the discourse | met, the latter characterized by the
omnipresence of the term “community” to describe both the services, the related technologies
and the interactions among the stakeholders. For most of my interlocutors, while elements
of both the technology and the social interaction modes had already been there, the rapid
expansion of these services to a wide public of users rendering it “easy to share on-line",
has modified the quality of both the technical substrates and the relationships of end-users,
ultimately diffusing a “communitarian” relational value. This approach joins the academic

Translated from French. Original quote:

Pour notre part on estime que le Web 2.0 c’est a la fois un ensemble de services, un ensemble
de communautés, et I'ensemble des outils permettant a ces communautés d’interagir, soit en
interne au sein de ces mémes communautés, soit d'une communauté a I'autre.

Interview taken on July 19, 2007.
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discourse on Web services platforms, which investigates the use and the different community
and personal expression settings explored (Haefliger et al., 2009; Ebner et al., 2009; Gensollen,
2003; Cardon, 2008; Cardon and Delaunay-Téterel, 2006a).

Moreover, as | adopt a perspective of industrial development (outlined in Section ?77),
my study will focus here on the level of “those who build the service”, rather than the one of
the end-users. Hence, | consider the end-user value from the perspective of those designing
the service - as a design requirement (Suh, 1990), not from the ones who consume it.

Explicitly, despite the activities divergence between the different actors interviewed, |
identify two peculiarities of contemporary Web service platforms to which experts’ views
emerged:

1. The central place of Application Programming Interfaces (APIs) for the creation of
new services.

2. The role of User-Developer-Entrepreneurs as important actors in the creation of new
services by extending greater ones.

These dimensions will be further explicated in the following paragraphs.

5.2.1 Technology: enabling third party application development

A second set of intuitions on possible peculiarities of Web services is to be drawn from the
part of the providers' discourse regarding the technologies enabling third party innovation.
Research in management has shown that there is a correlation between experts’ common
knowledge and technical language. In fact, Hatchuel and Weil, studying information systems
conception within different enterprise contexts, presumed that the emergence of an abstract,
technical language would substitute the debate on experts knowledge (Hatchuel and Weil,
1992, p. 150). In my research, | followed a reverse reasoning: | used the technical language
utilised by the providers to enter their debate on third party innovation enabling.

Studying the first “boom" of Internet business at the end of 1990s (which eventually
lead to the so called “dot.com bubble”), Cusumano and Yoffie, in their widely respected
study, highlighted the importance that the “battle of browsers” (between Microsoft and
Netscape) had not only for those business actively engaged in online services at the time,
but for “Competing in Internet Time"” in general:

We are not exaggerating when we say that the Internet and the World Wide Web,
with the browser as its user interface are revolutionizing mass communications,
as well as mass networking technology (Cusumano and Yoffie, 1998, p. 2).

For companies competing in the new information economy, the Internet is forcing
managers and employees to experiment, invent, plan and change their ideas
constantly while they are trying to build complex new products and technologies
(Cusumano and Yoffie, 1998, p. 5).

If the latter argument of Cusumano and Yoffie about the Internet “forcing managers and
employees” to adapt to a faster rate of innovation is generally accepted today, the former
one, regarding the infrastructure should be given the same attention.

The “revolution in mass communication” was based, according to the authors, on the
potential which Web browsers opened up: through those devices and by the use of their
interfaces, a great public was enabled to access information, hosted at an enormous number
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of Web sites. The early era of Web business was then deployed through the development of
commercial Web sites (recognised by their “.com” suffix).

Regarding this very potential, the interview | had with with a Mozilla Labs director,
questioned the above mentioned perception on the value of Web browsers:

What came out the Web 2.0 for me is the nearly omnipresence of APIs. You've
got APIs everywhere. And that's really interesting because it allows you to
do things very very differently. It's interesting because, | think, one of the
manifestations of APIs are now apps. Because an App consumes an APl and
presents the data in an non-web format. It's a native App. But it consumes
Web data. So, APIs is a really interesting topic. And | see companies today,
before they build the service, they build the API.

This statement from a Mozilla executive suggests a radical change. To further grasp
the content of this statement, we have to enter the underpinning technical knowledge.
While in the period studied by Cusumano and Yoffie browsers were the unique means to
access Web-based information for the broad public, our interlocutor talked about applications
(“Apps”) as an alternative for end users. Consequently, what is indicated is that Application
Programming Interfaces (APIs) are presented, thus, as a way for the service provider to
enable the creation of these Apps by third parties. While in the early period, that studied
by Cusumano and Yoffie, the crucial part of competition was between the major browsers
(Microsoft Explorer and Netscape, the latter becoming Mozilla Firefox afterwards), today the
corresponding part is alluded to the competition of a Apps multitude galaxy. To the extent
that platform providers use APIs to distribute information, end users access it (“consume
it") not only through the browser, but by a multitude of “Apps”, applications that can be
“native”, that is proper to specific devices connected to the Internet beyond the PC (such
as smartphones, tablets or other devices). Hence, while the early Web was characterized
by the “omni-presence” of browsers, today's “omni-presence” of APIs is said to change the
business environment.

Along these lines, while in the first phase (the dot-com era), of which the conditions were
described by the study of Cusumano and Yoffie (1998), innovation trajectories regarded “Web
pages” (web sites with the suffix .com), the era of the Web 2.0 signified the opening of an
innovation trajectory through the “Apps”.

Regarding this suggested shift towards Apps, during the interviews | found signs that they
constitute both a continuity and a rupture with the computer industry history, eventually
shifting innovation outside the boundaries of the enterprise. Characteristically, a Canonical
product manager commented:

Typically, we have been developing APIs that were accessible only on the level
of a single computer. Then, we were enabled to render those APIs usable on
a computer network, though a local one (...) Afterwards, there was a guy
that came and said “that is stupid, we already have a communication language
between different elements, it's named HT TP, which is already in use by security
interfaces, why not simply re-use the same way of interaction as HT TP, that is
by passing the orders in the request and simplify the most possible”.

And with that, we arrived at an API that really exited the walls of the enterprise
and passed to APls usable on the Internet®.

Translated from French. Original quote:
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What | keep from this quote is the insight that the APIs, and consequently Web based
Apps, were inherited from the history of computers by successive changes in both the tech-
nologies and the practices used and that this process resulted in the ability to “exit” the
boundaries of an IT enterprise in respect to the innovation process in the Internet economy.

In other words, what is suggested above is a coupling between the historical evolution
of Web substrates with the historical evolution of the enterprise leading to what was char-
acterized as an Open Innovation era (Chesbrough et al., 2006), in the particular domain of
computer industry.

Hence, | can formulate the following insight, to be developed, concerning the importance
of the evoked shift towards “Apps” and the technologies that enable it (the APIs):

Intuition 1. The shift from the Web browser to Apps as user interface for accessing
Web-based information, enabled by the provision of APls, is a shift of a historical
value and has major implications for innovation.

Advancing my exploration of the providers' discourse insights, and trying to understand
the nature of these “APIs", | identified a case frequently cited in the “milieu” of developer
entrepreneurs, which highlights the value of this “substrate”: the Twitter APl and the way
it helped the company grow. Here is how an eBay platform architect commented on the
case of Twitter API:

They certainly invested into APIs because they seem to, | don’t know ... but
that's what it seems they do. They have got a lot of great APIs that they come
out with and as a result you saw a lot of third party applications and, you know,
| used to read this, that 2/3 of all access at Twitter is done through APIs.

The above estimation indicates that Twitter APl worked as an exemplary case for the
developers of the field, causing a discussion on its features and its success. Like in open
source communities (Lakhani et al., 2002; Zeitlyn, 2003; Osterloh and Rota, 2007, and
others), reputation on technical achievements circulates within the milieu. However, unlike
open source, one cannot know the details of the technology and its use (e.g. the platform
source code). Hence, reputation seems to result out of “rumour spread than by exact
knowledge of the inner nature of a platform.

In Twitter itself, the invention of the first AP/ has taken the form of a “rational myth”,
an “action model allowing the mobilisation of the organisation on the basis of an objective in
which the actors believe (myth), though of which the formulation and objectives are realistic
and adaptable (rational)” (Hatchuel and Molet, 1986). Such a “myth” was built on the
experience of the first API, expressing the memory of the rationalisation of a new mode of

Typiquement c'est que pendant longtemps on a développé des APIs qui étaient accessibles
uniquement au sein d’un ordinateur. Et puis en suite, on s'est permit de rentre ses APls
utilisables a un réseau d'ordinateurs mais en local (...) Puis un gars qui est arrivé en disant «
mais non, ca c'est quand méme stupide, on a déja un langage de communication entre différents
éléments, qui s'appelle HTTP, qui a déja des interfaces de sécurisation, pourquoi ne pas tout
bétement réutiliser la méme facon d’interagir que HT TP, c’est-a-dire en passant les ordres dans
la requéte et on rendre la chose la plus simple possible.

Et I3 on est arrivé réellement a une API qui est sortie des murs de I'entreprise, et passée a des
APIs utilisables sur Internet.
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innovation management not only for Twitter, but the entire emerging sector. Here is how a
Twitter APl developer, hired when Twitter was beginning to grow, described this experience:

You know, in the beginning we put an API out. It was basically what the Web
site had. So we had a Web site, by virtue of choosing the Ruby Rails technology
we kind of got an APl more or less for free, 3 and it was sort of a side project
first as | understand it, | wasn't here, and took off, got attraction, people started
building alternate desktop clients* and that kind of spread the APl as a thing
(...) So, once it was out there, for several months it was really just “Web site
added feature - APl added feature, Web site added feature - API added feature’.

Twitter APl is thus discussed as a platform feature allowing others to build upon their
service. The attraction of individuals capable to do that is referred to as another factor of
success.

In the same spirit, a Yahoo product developer summarized the value of APIs for the
enterprise as follows:

To deploy, popularise, extend the functionalities of Yahoo to third party services”.

For the Yahoo product manager, as well as the others interviewed, the APl mode is a way
to render the service more popular, but also to enrich its functionalities, while the service
in the market. From the above, we have some further insights on the characteristics, to be
further explored:

= There seems to be a “mirror-relationship” between information provided by the Web

site and those provided by the API, as their relation is commented as a reflective one
(“Web site added feature - APl added feature, Web site added feature - API added
feature”);

» APIs are about “attraction” of “people starting building” upon a specific platform;
= An important challenge for an APl is “to spread”, to be adopted by others;

| am going to further explore those insights in the discourse of platform providers in the
following paragraphs, starting from the first point.

A “mirror-relationship”

Beginning from the first point, an overlapping field between the different information inter-
faces is suggested, also supported by other platform managers interviews. Matching features
of Web sites to APIs seemed to be a common concern of all platforms. Our eBay platform
architect has been very enlightening on this regard:

30ne of the first engineers employed by Twitter.

4A desktop client is an application for a desktop computer that receives and displays information from
the Internet. Browsers or the “Fetchmail” application (Raymond, 1999) can be considered desktop clients,
as well.

5Translated from French. Original quote:

Déployer, populariser, étendre les fonctionnalités Yahoo sur d’autres services tiers.
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If there's a Web page on eBay, we will probably create an API that does some-
thing similar. So, you have My-eBay where you can see things you are bidding
on, things that you're watching, things you're selling. So, we'll create an API
that gives you all the same data.

For eBay, where users bid for items in an auction, information provided by the APls is on
this particular activity: online selling and buying goods by auctions. Hence, generally, what
is evoked above, is that the same information provided on the Web site (on “things you are
bidding on, things that you're watching, things you're selling”, is to be provided by the API
as well. This insight can be expressed as a “mirror-relationship” between the Web site and
the API: both provide information on the activities of the same service.

Still, what is the use of an AP/ if it provides the same kind of data? The answer is
already suggested by the statement of the Mozilla executive: these substrates enable, in
some way, the creation of applications - they are not to be directly used by end-users. So,
there is something in the nature of these interfaces, as compared to the browser or the Web
page, that makes third party innovation possible.

Hence, what is evoked is that APIls provide streams of information, already in the Web
site, using the same categories of information as the site, for third parties to further develop
the functionalities of the Web site through their own applications.

Another parameter of the assumed “mirror-relationship” between a Web site and an API
is its reflective relationships: provider actions on the first one induce similar actions on the
second one. Here is how a Google manager put it:

There is always gonna be steady stream of APIs, just as you have a steady stream
of products (...) So for the past five years it looks like we've been releasing
API at fairly steady base. So | would guess it will continue that way.

Consequently, there emerges the suggestion that the AP/ is a parallel mechanism to
product development, at least as the latter has been studied by the new product management
literature (Clark and Fujimoto, 1991; Midler, 1993; Brown and Eisenhardt, 1995), or by the
two models proposed by Raasch and von Hippel (2012): this mechanism is attached to the
product, shares common attributes with the latter, while it enables a synergy between the
provider and third party developers on the further development of the product.

This close relationship between the final service, as perceived by the end users, and the
application development interfaces, as used by entrepreneurs for the invention of applications,
will be further explored in Chapter 7. A guide - to be tested - for this exploration will be the
following intuition:

Intuition 2. In contemporary Web services, there is a “mirror-relationship” between
the service provided to the end users and the means provided to developers for the
development of applications.

Next, | will further look into on third party application building aspect of APls.

“People starting building”

Judging from a more traditional enterprise perspective, the director of Orange Labs in San
Francisco characterized the APIs as quite revolutionary in the new paradigm that emerged
through the Web 2.0:
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Offering APIs for others to come and use your data to manufacture other prod-
ucts (for example, look at Google Maps, it has been one of the examples) is
a very original innovation development strategy, because you have people who
work with your data, whom you don't pay, perhaps it's them who pay you a
bit. And if you like the product, either you buy it, either you buy the firm - it
is what often happens - or these people will create more value on your product
with their developments. APls have been quite revolutionary in this modeP.

Furthermore, a metaphor by the Canonical product manager for those devices helps
further understand their particular nature of these devices:

The APl is something like a plug. Not only the plug, but also the power, etc,
but it corresponds to the way that it will interact with the one who provides us
the power’ .

The metaphor of a “plug” has been used by the literature (Gawer and Cusumano, 2002)
to describe cases such as the USB key, enabling the development of a “complementary”
industry of computer peripherals, based on Intel's microprocessors. This way, | trace once
again a parallelism between the typical computer industry and Web services. However, in
the former case, the common design rules (Baldwin and Clark, 2000) were configured on the
basis of commonly recognised and standardized instrumental values (such as the calculating
power of a microprocessor). Still, can one argue that the values related to personal identity
development can meet the same “universal” recognition by the different actors of the business
environment as do computer interfaces?

The comparison between the different use of APls from eBay and Twitter enlightens this
dimension. For eBay, APIs were used to enable innovation on a very specific field, already
identified by the company’s business model. The latter being user transactions (with eBay
revenue coming from its mediation), APIs were focussed on the creation and development
of tools for expert sellers, that is sellers beyond the average user, operating a higher volume
of transactions. On this, the eBay platform architect was very clear:

We really focused most on APls around sellers. There were things that we knew
we weren't going to go after but we knew that there was a market there that
could enable other folks. Maybe if we wanted to go after this market, maybe we
wouldn't release the API so often, | don't know. It was a long time ago, hard to
say.

5Translated from French. Original quote:

Offrir des APIs pour que d’autres viennent utiliser vos donner pour fabriquer d’autres produits
(par exemple, regardez les Google Maps, ca a été un des exemples ) c'est une stratégie de
développement d’innovations trés originale, parce que vous avez des gens qui travaillent avec
vos données, que vous ne payez pas, peut-étre que eux vous paient un peu. Et si le produit
vous plait, soit vous I'achetez, soit vous achetez la boite - c'est ce qui est arrivé souvent - soit
les gens vont valoriser vos produit encore mieux avec leurs développements. Les APIs ont été
assez révolutionnaires dans le modéle.

"Translated from French. Original quote:

L'API c’est en quelque sorte la prise. Pas seulement la prise, mais c'est aussi la puissance, etc,
mais ca correspond 3 comment est-ce que va interagir avec ce qui nous fournit de la puissance.
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While the market for eBay seller tools was already identified and APIs came about as
a result of a particular enterprise scope (Gawer and Cusumano, 2002) understanding, this
was not exactly the case for Twitter.The development of the Twitter APl was described as a
more adventurous process, being transformed through the interaction of the enterprise with
user-developers. “Firehose” was been the AP/ that provided user-developers with a stream of
“tweets”, user posts in the service. This stream was the basic “material” for user-developers
to innovate, by inventing new services. Here is how the APl developer described the process:

So the first notion was, well we'll take the Firehose and we'll offer sampled feeds,
so you'll get 1% of the tweets. So if I'm a developer at home - | think at that
time the rate was maybe a hundred tweets a second - | get a couple of tweets a
second. And that's pretty easy for me to handle. And then there are other ways
to start creating more interesting slices of the full Firehose. “l want tweets that
contain some key-words”, “l want tweets that happen in a certain location or
have certain hashtags”, or from a specific list of people. So there we've really
grown around what users are asking for.

What is described above is a synergy between Twitter and user-developers on the ex-
ploration of the value of a “stream of tweets”. The design of the Firehose had taken into
consideration the capacity of a single developer working on his computer to process infor-
mation (therefore they provided the 1% of the tweets). Still, this quantitative segmentation
was not enough. Further, qualitative restrictions of the stream based on key-words regarding
brand names, locations, topics of discussion (“hashtags”) and others were introduced for
the “material” to be more relevant to emerging segments of the “tweets” market.

Enterprises like Google have also embraced the experimental, exploratory potential of
this operation mode. Concretely, Google used the Labs concept to indicate the unstable
nature of an API. Here is how a Google developer relations manager described this practice:

So by having that system [Labs] we can put out our API without having to worry
about the three years compatibility. So that makes it easier for putting out APls.
If every time we have put out an APl we had to, like, swear to having the same
interface for three years and supporting it we probably wouldn't have put out as
many, 'cause that'’s rather difficult.

The more experimental the nature of the interface and the resources it provides for
developers to innovate, the closer the interaction has to be between platform and developers
to acquire a feedback and identify the specific use segments. At the same time, the less
engaging this process can be for the platform provider, such as Google, as the value of a
feature (and thus the necessarily resources invested in it) remains to be explored.

Building on the Intuition 2, | describe the peculiarities of the services under study by their
double identity: being used by end user as they are, while being enriched by third parties on
the basis of what they are.
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Intuition 3. We can describe contemporary Web services as “Open Products”
(Chrysos et al., 2010), embodying two characteristics:

1. They provide a standard set of uses for end-users.

2. They provide the means to further explore and develop the product to devel-
opers, based on the attributes of the initial set of uses.

“Spreading” the API

Moreover, the management of the relationship with user-developers is another condition for
this model to be possible. This dimension was expressed by the Canonical product manager
as follows:

If | launch an API that is only usable for myself, there is no interest. After [the
launch] there is the marketing problem for this API, hoping that there will be
users that will begin to use it.8.

In the next section | am thus going to outline the findings regarding the management of
the relationship with user-developers-entrepreneurs. For the moment, | can draw some addi-
tional working hypothesis, summarizing the part of the provider discourse on the importance
of APIs.

Intuition 4. For an API to be successful, it has to be actively used by UDEs. This
requirement implies the need for management of the particular relationship between
platform provider and UDEs.

5.2.2 Enterprise - UDE relationship

Beyond the technical conditions for a service to be extended by third parties, there is an-
other condition highlighted above, the intimacy between developers and platform providers,
something that is present in the Web environment though not similarly in the close, telecom-
munication sector. In fact, this model is different from the case of enterprise partnership,
studied in different business contexts (Midler et al., 1997; Hagedoorn et al., 2000; Bozeman
and Dietz, 2001; Segrestin, 2005, and others). The novelty comes from the capability pro-
vided to nearly everyone to use those substrates to innovate. Here is how a Netvibes product
engineer outlined this dimension:

Two companies that work together to propose a product, that's not new. It
always existed. What is a lot more novel, is these open APls, which are given
to everyone, which enable everyone to make mashups®. And the popularity of a
service is also measured by its APIs'°.

8Translated from French. Original quote:

Si je lance une API qui n'est utilisable que par moi il n'y a aucun intérét, ensuite c'est le probléme
de marketing pour cette API, en espérant qui il ait d'utilisateurs qui se mettent a I'utiliser.

9A mashup is an application using more than one sources of Web data (APIs).
OTranslated from French. Original quote:
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However, launching an API does not lead to an open product strategy at once. An Orange
Labs executive commented on the effort made on behalf of telecommunication operators to
use the same model:

Telecom operators all try to provide APIs on the networks, for people to be able
to develop on the network. It works a little bit, not as we could have imagined,
because actually there is no intimacy between the world of telecommunications
and the developers, as there is an intimacy between the world of Web and the
developers*!.

As we have already shown in the previous paragraph, APIs are conceived taking into
account the requirement of enabling a single developer to experiment (as in the case of the
Twitter Firehose API). This requirement is the rule in Yahoo as well, user-developers can
experiment without even asking the permission of the provider. This development process
precedes the creation of the start-ups by the developers. As also described by the Orange
Labs executive, the successful innovations have the chance to be acquired by the platform
provider (and thus are not freely revealed, as in the case of the private-collective model in
open source (von Hippel and von Krogh, 2003)). Here is how the Yahoo product manager
described the purpose and the process of API innovation:

They [user-developers]| create their mashup and use it in their corner . . . Generally,
they don't ask our opinion. That's the reason why APIs were invented and dis-
tributed, for people to appropriate them and create their own services beginning
from those APIs. So, there is not necessarily the need to come back to Yahoo
and ask for a specific validation to advance. It is automatic, which allows it to
go a lot faster rather than burdening the process, which would take longer.

On the contrary, it's true that today we trust start-ups, providing them with APls
so that they can start up and [then we] begin making strategic partnerships with
those start-ups that we estimate that will develop themselves very fast. There
is a real policy today that goes in this direction. Specially in France, but also in
general for Yahoo.'?.

Deux sociétés qui travaillent ensemble pour proposer un produit, c'est pas nouveau. (Ca a
toujours existé. Ce qui est beaucoup plus nouveau, c’est ces APIs ouvertes, qui sont données
a tout le monde, qui permettent a tout le monde de faire des mashups. Et la popularité d'un
service se mesure également a ces APls.

" Translated from French. Original quote:

Les opérateurs de télécom essayent tous de fournir des APls sur les réseaux, pour que des gens
puissent développer sur le réseau. Ca marche un peu, pas comme on pourrait imaginer, car en
fait il n'y a pas d’intimité entre le monde des télécom et les développeurs, comme il y a une
intimité entre le monde du Web et les développeurs.

2Translated from French. Original quote:

Ils créent leur mush-up et I'utilisent dans leur coin. .. En général, on ne nous demande pas notre
avis. C'est la raison pour laquelle les APIs on été inventées et distribuées, c'est pour que les gens
se I'approprient et créent leurs propres services a partir de ces APIs. Il n'y a donc pas forcément
un réel besoin de revenir sur Yahoo et de demander une certaine validation pour avancer la-
dessus. C'est automatique, ce qui permet d’'aller beaucoup plus vite plutét que d’alourdir les
process, ce qui est forcément trés long.

En revanche, c'est vrai qu’on fait d'avantage confiance, aujourd’hui, aux start-ups en leur four-
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Hence, platform providers "trust" developers helping them start up. At the same time,
what the "intimacy" between the two suggests in addition, that developers should also "trust"
as well the provider. For a Google Developer Relations engineer, the biggest risk is losing
trust from the user-developer community:

The big risk with APIs is probably losing trust, because when you're using an
APl you're trusting. It's kind of having like a reasonable uptime, cause you're
taking part of your site and you're making it depend on an API so if that API
starts breaking a lot, or it's flaky or gets slow you're gonna lose trust in there,
right? Or if you're trying to use it you can't get any responds you file a bug and
you never hear back you're gonna lose some faith.

I think that's the big risk, right? 'Cause if you have a bad experience with a
Google APl you're probably not gonna use another Google API, right? And then
you might tell other people, you might do a blog post that says Google App
Engine sucks. There are certainly posts like that. And then other people have
that attitude as well. It could actually be that it sucks and it's something we
obviously need to fix, right?

Hence, what is described above is a trust through the liability of the substrate, on top of
which developers build their own services. A problem on the interface will have effects on the
entire set of services that are "plugged" into it instantly, as what is in use is a constant flow
of information. Moreover, user-developers are not isolated. The capacity of user-developers
to blog or complain to others may diffuse the information, engendering negative network
effects for the provider's reputation.

Still, when | asked a Google product manager how they manage the relationship with
those developers, he answered:

It's our strongest point. Without developers, you don't see the word Google. A
developer is really a person that’s saying “what business can | do? Can | develop
this? You know what? | will not start from scratch. This is the platform that |
need for a base. And | build my stuff on top of it.” And that's where the APl is
coming in.

So, you could say developers are actually an extension of Google. Because they
take our technology, they add their technology and they build something in the
middle.

We find thus a particular actor, the user-developer-entrepreneur (UDE) who is given
enough value from the platform providers in what regards the expansion of their platform,
in terms of popularity, functionalities and deployment. Still, the platforms do not engage in
a typical partnership relationship with them. At the same time, UDEs do not reveal freely
their innovations: they either create their own services or get acquired by the providers if
they present a fast rate of growth.

A key element in this process is the establishment of intimacy between providers and
UDEs: providers have to trust UDEs, while UDEs have to trust, on their terms the providers.

nissant des APIs pour qu'ils puissent démarrer et commencer a faire des partenariats stratégiques
avec des start-ups dont on estime qu'elles vont se développer trés rapidement. Il y a une vraie

politique aujourd’hui qui va dans ce sens. Spécialement en France, mais aussi en général pour
Yahoo.
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What is assumed from the discourse represented above, this "chicken and egg problem" has
two dimensions: on the one hand, the Web business environment seems to have begun with
an a priori trust among the two, something which has not been the case for instance for
telecoms. On the other hand, this relationship is maintained and managed by the platform
provider throughout the life of the platform.

Hence, we can conclude this paragraph with the formulation of the following working
hypotheses:

Intuition 5. User-Developer-Entrepreneurs constitute a particular actor for inno-
vation in Web platforms. The synergy between UDEs and platform providers is a
critical requirement for the expansion of the platforms

Intuition 6. While UDEs are not organised in innovation sharing communities,
such as in the User Innovation paradigm (von Hippel and von Krogh, 2003), they
are linked with each other, as well as with platform providers through “intimate”
ties.

Intuition 7. Web services open product strategy, beyond the provision of specific
substrates for UDE innovation, is due to two reasons:

1. The historical competitive advantage of this business domain in what regards
an intimate relation with developers.

2. The active management of the communities of UDEs.

5.3 Discussion

In the Table 5.2 | synthesize the Intuitions as resulting from the identification of the business
domain peculiarities through the platform providers’ discourse.

During the interviews, service provider executives stressed the importance of three major
peculiarities, as well as the prerequisites rendering them possible and illustrating the leading
direction for enterprise strategy.

The peculiarities regarded two elements of online business: the technical substrate and
the actors of the sector.

Hence, Web services act as Open Products (Chrysos et al., 2010), providing a specific
value of use to end users, while giving UDEs the means to extend the platform, while the
latter is in the market (Int. 3). Between the attributes of the means provided to developers
(of the APIs) and the attributes of the final service, as perceived by the end-user, there
appears to be a “mirror relationship” (Int. 2), as UDEs will develop their services using
the categories of information already there. For instance, in eBay they will use information
about auctions, while in Google Maps they will use information about mapping. This mirror
relationship comes as a result of an historical evolution consisting in the shift from Web
sites to APIs (Int. 1) enabling the expansion of Web services over different devices and the
displacement of innovation trajectories form the Web sites to the Apps.

The figure of the UDE is central in this process: his activity goes where partnerships
cannot go. UDEs also appear as a condition for platforms to quickly be explored and
extended, enriching the final offer to end-users and rapidly tracing new tendencies in their
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Table 5.2: Synthesis of the peculiarities identified.

public through the development of start-ups (Int. 4). Hence, a synergy between platform
providers and UDEs is suggested by their common interests (Int. 5), though this synergy can
only be based on an intimacy between the two actors, as partnerships cannot be deployed
at this level (Int. 6).

The fast development of Web services, with services reaching hundreds of millions of
users on a global level within few years, is among others, based on this synergy. The Web
services sector has had this competitive advantage because of its historical formation (Int. 7,
1). Still, the further deployment and popularisation of these services demands a management
method for this specific kind of relationship (Int. 7, 2.).

Overall, the innovative activity of UDEs enters in-between the two known paradigms for
innovation, the producer and the user innovation models.

In Figure 5.1 | indicate the major findings as compared to the two innovation paradigms
as outlined by (Raasch and von Hippel, 2012) (reviewed on page 56). Firstly, | identified
the specific value of use for Web services, the value of collective intimacy, which is an entry
point for innovation processes in both cases. Then, the particular actor identified in this
chapter constitutes a bridge between the two models: he comes from the user public while
he moves towards the enterprise. This specific move is what interested my interlocutors and
the reason for the provision of APIs is to facilitate it. Of course, the public of UDEs is
smaller than the one of end-users, still considerably larger than an enterprise’s engineering
department, when talking about Web services such as Google, Yahoo or Twitter. At the
same time, UDEs have an expertise which is higher than the average user, though still not
as advanced as enterprise R&D engineers.
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Figure 5.1: Peculiarities of the Web services innovation environment.

5.4 Conclusion

In this section | identified two indications on the questions of who develops applications based
on contemporary Web services and how this is done, as compared to existing studies on online
business, new product development and user/producer enterprise models. Enterprises appear
to share this challenge although they have an original model of innovation management,
based on the sharing of exploitation and exploration with a large public of individual user-
developer-entrepreneurs (UDEs), emphasizing the phase prior to the start-up formation.
UDEs innovation is placed in-between the user and the producer innovation model, calling
for novel management methods of peculiar innovation collectivities.

In the rest of the current Part of my study, | will further explore the actual peculiarities
identified in this chapter. Then, in the Part Il, | will study the formation of the prerequisites
that allowed to the Web sector to produce such a particular innovation model.

In the last part of my study, | will distinguish, explore and propose three methods for
the management of such collectivities, taking into account all the particular characteristics
of this business environment, as well as their dynamics, as identified by the study of the
prerequisites formation.
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Chapter 5 traced some early indications of the possible peculiarities of contemporary
Web business, regarding a) the value of “online identity” provided by Web services, b) the
specific figure of User-Developer-Entrepreneurs (UDEs) and c) the particular technologies
supplied to the latter by service providers, enabling the extension of online services through
UDE innovation.

The current chapter explores the possibility of UDE activity constituting a third innovation
model, placed in-between user and manufacturer paradigms. Using a phenomenon-based
research approach (von Krogh et al., 2012), | distinguish some elementary characteristics
of such a model, by revisiting the well-known “private-collective” model for innovation (von
Hippel and von Krogh, 2003, 2006).

Examining such actors in action and triangulating my observations with the study of
specialised books for online service developers, | find that typical norms of the existing inno-
vation models are not followed. Hence, | further explore this way of action and suggest that
UDEs oscillate in-between user and manufacturer roles through an entrepreneurial activity,
which may have an important impact on innovation strategies for the Web services sector.

6.1 Introduction

This study explores the ways in which third party innovation on Web services can be studied,
as compared to the general paradigms of user and manufacturer innovation. The distinction
between user and manufacturer innovation von Hippel (1975), as described by the “private
collective” model (von Hippel and von Krogh, 2003, 2006), has provided a new perspective
on B-C (Business to Consumer) relationship understanding, enriched or event contested by
the C-C relationship. This chapter explores yet another figure that should be taken into
account, beyond B and C, the developer, particularly active in the Web services domain.

The current chapter will suggest that the role of developers can be analysed by taking
into account his three different configurations: user-developer (UD), creating tools or appli-
cations for his own use, user - developer - entrepreneur (UDE), attempting to commercialise
such creations, and developer - entrepreneur (DE), using similar methods for direct com-
mercialization of creation but not for personal use. Two different methods will be used to
distinguish the action norms of this figure, both being undertaken at the level of an individual
developer (and not at the one of an enterprise or a user community).

This exploration will be deployed in two steps, as outlined by Figure 6.1. The first step
explores in a qualitative mode by means of an “observant participation” the way individuals
active in the domain operate. The outcome is that their activity seems not to fit in either of
the paradigms, as individuals don't reveal their creations, although aren’t manufacturers, in
the business sense, either. Moreover, they use a “palette” of tool-kits, coming from different
origins, both free software tools, as in the open source paradigm and Web service based
ones, the Application Programming Interfaces (APIs).

The second step proceeds in a more systematic exploration of the action norms of these
individuals, as described by the technical “Cookbooks” they read, to be able to develop
their own applications. Verifying the propositions of the first step through a more detailed
analysis, it suggests that their action mode can best be described as a “personal investment”
one, situated in-between the “private investment” and the “private-collective” models (von
Hippel and von Krogh, 2003, 2006).

The chapter concludes with the proposition of three alternative concepts for research,
the User-Developer (UD), the User - Developer - Entrepreneur (UDE) and the Developer-
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Figure 6.1: Chapter overview.
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Entrepreneur (DE), each having a different attitude towards the innovation process.
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6.2 Theoretical concepts
The question | am studying in this chapter is the following:

Question. Should the activity of people using existing Web services to develop their own
applications be described according to the user innovation or the manufacturer innovation
paradigm?

My objective will thus be to identify and explore (von Krogh et al., 2012) the peculiarities,
if any, of their particular actions and allow for their eventual classification. Hence, the
principal concepts of the “private-collective” model will be reviewed in order to construct a
comparative exploration and analysis framework.

6.2.1 The “private-collective” model

In their influential work, von Hippel and von Krogh (2003, 2006), using the open source
development as an example case, introduced a novel model for innovation. The “private-
collective” model has been a theoretical framework for the interpretation of the articulation
between individual and collective incentives, for what had already been identified as “user
innovation” (von Hippel, 1990; Herstatt and von Hippel, 1992; Olson and Bakke, 2001; von
Hippel and Katz, 2002, and others). In brief, there are two fundamental questions according
to which von Hippel and von Krogh (2003, 2006) classify the different innovation paradigms:

= How is knowledge produced and shared?
» How is value appropriated?

More specifically, the “private-collective” model was introduced as a junction of two
other models, the “private investment” and the “collective action” ones, offering the “best
of both worlds” under many conditions (von Hippel and von Krogh, 2003, p. 209). Ta-
ble 6.1 summarizes the arguments proposed by the two authors, regarding the dimensions of
knowledge and added value production, which are reviewed in the following paragraphs.

Knowledge Value Appropriation
Model Production Sharing Private Public
Private R&D Patent Monopoly Loss
investment
Collective R&D, public Knowledge Reputation, “Common
(public) research Control monetary pools” resources
action Reliquishing subsidies
Private- “Sticky" “Free revealing” Reputation, “common
collective knowledge Learning, pools”, common
problem solutions
resolution

Table 6.1: Private-collective model as opposed to the Private Investment and the Collective
Model. Compiled from von Hippel and von Krogh (2003, 2006).
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The “private investment” model

On the one hand, as a private investment model, von Hippel and von Krogh refer to what
elsewhere is termed the manufacturer paradigm (Raasch and von Hippel, 2012, and others).
The authors adopt the definition of Demsetz (1967), according to which this model is based
on the following fundamental assumption:

that innovation will be supported by private investment and that private returns
can be appropriated from such investments (von Hippel and von Krogh, 2003,
p. 212).

Under this reasoning, “to encourage private investment in innovation, society grants
innovators some limited rights to the innovations they generate via intellectual property law
mechanisms” (von Hippel and von Krogh, 2003, p. 212). Hence, the monopoly granted to
innovators marks a “loss” for the society, as the knowledge created within these norms, can be
exclusively used by the innovators only (von Hippel and von Krogh, 2003, p. 213). In parallel,
mechanisms such as patents come to counterbalance this public loss, since, by definition, they
commute monopoly granted to public knowledge disclosure for the period of the exclusive
rights granting, after which this knowledge becomes public. Typically, knowledge created
and then exploited through innovation, is explored within an enterprise R&D department,
though it has been additionally proposed that innovation should be treated as a distinguished
enterprise process (Hatchuel et al., 2001), organising a dialectic relationship between research
and development.

The “collective (public) action” model

On the other hand, by the term “collective action model” von Hippel and von Krogh refer
to a model which “applies to the provision of public goods, where a public good is defined
by its nonexcludability and nonrivalry” (von Hippel and von Krogh, 2003, p. 213). For this
model to be actionable, collective action contributors are required to “relinquish control of
knowledge they have developed for a project and make it a public good by unconditionally
supplying it to a ‘common pool’ " (von Hippel and von Krogh, 2003, p. 213). Monetary or
reputation subsidies are usually attributed to contributors by the public to foster this type
of innovation and ensure participation.

The “private-collective” model

Subsequently, the “private-collective” model comes about as a junction of the two other
models mentioned above. User innovators “freely reveal” their creations (von Hippel and
von Krogh, 2003, 2006) and benefit in a non-profit way: the efforts for the resolution of a
problem they face, which is considered as the starting point of innovation, are shared within
a community of users through the public disclosure of the innovation itself.

One of the fundamental propositions of the user innovation is that the “locus” of innova-
tion, that is where innovation actually occurs, is often in the user, not on the manufacturer
side. So, in his seminal work on innovation in scientific instruments, von Hippel highlighted
that “it is almost always the user, not the instrument manufacturer, who recognizes the need,
solves the problem via an invention, builds a prototype and proves the prototype’s value in
use” (von Hippel, 1975, p. 20). Moreover, the user innovator does not keeps innovations
for himself, nor does he commercialize it, but “encourages and enables the diffusion of his
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invention by publishing information on its utility and instructions sutficient for its replication
by other users - and by instrument manufacturers” (von Hippel, 1975, p. 20).

According to von Hippel and other researchers of the user innovation “School”, innovation
is localized on the user side because use-related “sticky information” also lies on the user
side. By that term, von Hippel refers to information or knowledge that is costly to transfer
(von Hippel, 2005, pp. 67-68). In general, such knowledge may be obtained either by the
manufacturer or by the user. More specifically, as outlined in Table 6.2, users usually obtain
information about their needs, to which user innovation comes as a response, since it is
cheaper and more beneficial for these actors. The “buy or innovate dilemma"” expression
has been used to illustrate the motives of user innovation. On the contrary, manufacturers
are more likely to innovate during new product development when this information is about
technology, where their expertise is useful (Ogawa, 1998; von Hippel, 2005).

Innovation Actor Sticky information Innovation locus

Manufacturer Technological New product development
User User need - related  Use
Developer Under exploration

Table 6.2: Likeness for Users and Manufacturers to innovate using “sticky” information.
Compiled from (von Hippel, 1994; Ogawa, 1998; Liithje et al., 2005; von Hippel, 2005).
This chapter explores the values for the corresponding fields for the developer case.

As von Hippel (2005) puts it, one of the main values of “sticky” information for inno-
vation, resides in the modelling of users own needs (von Hippel, 2005, p. 8). This “sticky”
information is then the resource on which “each innovator will draw on” (von Hippel, 2005,
p. 71). As a result, user innovations tend to be closer to the specific needs and context of
use, than the ones of manufacturers:

In the specific case of product development, this means that users as a class will
tend to develop innovations that draw heavily on their own information about
need and context of use. Similarly, manufacturers as a class will tend to develop
innovations that draw heavily on the types of solution information in which they
specialize (von Hippel, 2005, p. 70).

In general, user innovation implies a series of advantages for innovators, such as the
low cost for innovation processes, development and maintenance through the activity of
user communities (von Hippel and von Krogh, 2006; von Krogh et al., 2003a), the wide,
community-based diffusion, as well as the learning process itself (von Hippel and von Krogh,
2003, 2006).

The use of these categories to describe the development of online applications is not
evident: while technology is an easy to guess requirement for the development of an appli-
cation, the indications of chapter ?? suggest that one does not have to be an enterprise to
possess this information. At the same time, one can safely assume that users are not in a
position to develop an application, say for a service like Facebook, unless they are able to
master some of its technology.

The analytical exploration of the different types of “sticky information” and “innovation
loci” used by the people developing online applications is thus required to characterise these
actors. Before that, a closer look at the literature regarding the open source paradigm as
well as the figure of entrepreneur in the innovation process is put forward for consideration.
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The exemplary case of open source

The open source phenomenon has been an exemplary case for the “free revealing and private-
collective model” of development, allowing to explore additional dimensions of user innova-
tions, such as collective learning processes (von Krogh et al., 2003a,b; O'Mahony, 2003, and
others). The activity of user-developers deployed thanks to a ‘pool’ of open source software
projects enables users to build upon existing resources (von Krogh et al., 2003a). In parallel,
the public earns from the resolution of the problem itself, as the community freely reveals
its innovations. Such a process is structured around the challenge of a common problem
resolution (von Hippel, 2007; Benkeltoum, 2008).

More specifically regarding the open source software paradigm, von Hippel and von Krogh
remark on the specificities rendering this case unique:

What may be unique to knowledge and information products is that in these
fields we see users carrying out the entire innovation process for themselves - no
manufacturer required. Thus, open source software projects encompass the en-
tire innovation process, from design to distribution to field support and product
improvement. Such “full-function” user innovation and production communities
are possible only when self-manufacture and/or distribution of innovative prod-
ucts directly by users can compete with commercial production and distribution.
In the case of open source software this is possible because innovations can
be “produced” and distributed essentially for free on the Web, software being
information rather than a physical product (von Hippel and von Krogh, 2003,
p. 219).

Hence, in the specific case of software, the “private-collective” model takes a more global
dimension, through the practice of open source software. This aggregation of user innovation
characteristic of the open source software phenomenon is attributed to the specificity of
“knowledge and information products”, which gives users the possibility to carry out “the
entire innovation process for themselves”, from design to distribution and maintenance,
without the help of manufacturers. “Essentially free” distribution is then enabled by the
Web, as software is “information rather than a physical product”.

Yet, in the field of Web 2.0 application development, one can observe the same char-
acteristics: similar to the open source software case, Web 2.0 applications can generally
be characterised as knowledge and information products, while the Web is also used for
distribution. Nevertheless, as we traced in chapter 6, an “intimate” synergy between enter-
prises providing services and UDEs is suggested. Given this identity of attributes between
Web 2.0 applications and open source software, and judging from the open source specific
characteristics as outlined by von Hippel and von Krogh, the synergy indicated in my field
seems paradoxical: why would UDEs and providers come together if each actor could act
individually?

In other words, which model is the appropriate one to describe the activity of people
using Web services, such as Facebook or Google Maps to conceive and develop their own
applications?

At this level, we should distinguish another form of individuality beyond the user, also
discussed in innovation studies, the figure of the entrepreneur. The following paragraphs
begin by reviewing the literature connecting the two figures.
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6.2.2 The user - entrepreneur

Studies on the open source phenomenon contributed to the further orientation of literature
in user innovation towards the innovation capacities (Nassimbeni, 2001) of individual users.
While the initial conceptualisation of user innovation includes both individuals and firms
who innovate to serve their own needs (as opposed to marketing those innovations) (von
Hippel, 1976, 1977a, 2011), later research explicitly focuses on individual users (consumers)
as innovator actors. Their particularity consists in going beyond the provision of concepts
for innovation to the undertaking of the entire process themselves (von Hippel, 1978a,c; von
Hippel and Katz, 2002; Olson and Bakke, 2001), allowing for the projection of the current
era as “the age of consumer innovation” (Fa et al., 2011), where end-user innovation would
obtain autonomy from the manufacturer paradigm.

Hence, while the experienced, individual user takes a more or less central role regarding
innovation, his relationship to another figure, traditionally highlighted by innovation studies,
the entrepreneur, is less explored.

The few studies exploring the specific condition of user-entrepreneurs have already been
reviewed in Section 3.3.3 (page 63). Baldwin et al. (2006) study the case where users
become entrepreneurs. Their research is based on a design reasoning, according to which
“user innovation begins when one or more users of some good recognize a new set of design
possibilities - a so-called “design space” - and begin to explore it” (Baldwin et al., 2006).
Thus, user innovations cover this particular design space.

However, research interested in the phenomenon of user-entrepreneurship (Shah, 2003;
Lathje et al., 2005; Shah and Tripsas, 2007; Haefliger et al., 2010) concludes with a rather
linear model of transition from the user to the manufacturer paradigm, as modelled in
Figure 3.8 (on page 65) following a literature review, which is doubled in Figure 6.2 for
ease. These studies are based on cases where innovations are successfully commercialised.
However, success is mostly an exception in what regards entrepreneurship as a whole.

The Schumpeterian analysis of innovation is largely based on the figure of the en-
trepreneur. Schumpeter recognises that the vast majority of “would-be” entrepreneurs fail
(Schumpeter, 1939, pp. 116-117). Moreover, he underlines the absence of common so-
cial characteristics among entrepreneurs, who may originate from a variety of social groups
(Schumpeter, 1939, pp. 101-103). Hence, unlike the user, who can be clearly defined by his
relationship with a given good, the entrepreneur can be defined merely by a mind-set. There-
fore, management scholars felt the need to distinguish entrepreneurship from entrepreneurial
orientation (Lumpkin and Dess, 1996, 2001), the former being the result (e.g. a new market
entry), the latter being the way to it. Consequently, it is legitimate to argue that research
on user-entrepreneurs describing a rather linear passing from the user to the manufacturer
role, touches only on a part of the phenomenon, the tip of the iceberg, to the extent that
this research only studies successful cases.

There are two major currents in the literature on entrepreneurs. On the one hand,
there are studies highlighting the subjective characteristics, such as personality, favouring
entrepreneurship (Lithje and Franke, 2003; Fauchart and Gruber, 2011, and others). On
the other hand, other studies highlight the objective characteristics, such as entry cost, that
constrict entrepreneurship (Willcocks and Plant, 2001; Sawhney, 1998; lansiti and Levien,
2004; Eisenmann et al., 2006; Osterloh and Rota, 2007). In the current chapter, | explore
entrepreneurship as an aspect of the “Web 2.0"” phenomenon, that enables people to develop
applications. Thence, | will focus on the objective characteristics favouring entrepreneurship,
that is the conditions rendering it possible for (more or less) charismatic people to innovate
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using Web services. Design space opportunities (Baldwin et al., 2006) identification will be
a guide for this exploration.

What | met in the field and will develop in the following paragraphs, is that entrepreneur-
ship appears as a “continuous oscillation” between the service user and the service provider
roles, enabled by a common practice of the service providers, to allow innovation on their
platforms. By exploring the eventual action norm peculiarities of people developing Web
applications, | expect thus to determine in a finer way the transition of the user to the
manufacturer condition.

6.2.3 An exploration framework

As already mentioned, the aim of the current chapter is to distinguish and to explore (von
Krogh et al., 2012) the action norms of people using Web services for their own appli-
cations development, in relationship to the two figures mentioned above, the user and the
entrepreneur. For this, two innovation paradigms, the user and the manufacturer ones (Bald-
win and von Hippel, 2011; Raasch and von Hippel, 2012) will be used as a reference. Still,
it should be noted that this opposition between the two paradigms is not absolute: by defi-
nition “lead user” innovation comes before its manufacturer industrialisation and, thus, the
distinction is rather a matter of different innovation phases. Nonetheless, this dichotomy will
serve more as an emphatic reference for an early form of modelling, than as a deterministic
classification criterion.

Using similar distinction criteria as von Hippel and von Krogh (2003, 2006), | will explore
the questions of knowledge production and value appropriation qualitatively, in respect to
application development on top of existing Web services. As already mentioned, the level of
my analysis will be at that of people developing such applications, which | will describe in
comparison with their models.

Table 6.3 outlines the main characteristics of the two paradigms. Design and development
as well as diffusion innovation phases are typically structured in different ways. | review these
differences by separating action goals, judged by the actors in terms of effectiveness, and
the action norms, describing the rules, the assumptions and the conditions under which the
action takes place (Argyris and Schon, 1978).

More specifically, according to the user paradigm, design and development emerges from
the incentives to satisfy personal needs, not fully addressed by an available product, and are
characterised by the use of “sticky” or “local” knowledge, lead users have from their own
experience (von Hippel, 1986, 1994, 1998; Liithje et al., 2005, and others). In addition,
there is a variety of individual incentives for participation in the collective process, globally
characterised by the sharing of development efforts and the corresponding reputation effects
within the community of users (Hars and Ou, 2001; Lakhani and von Hippel, 2003; Shah,
2003; Lattemann and Stieglitz, 2005; Shah, 2006; Arena and Conein, 2008, and others).

On the contrary, profit expectations rule in a high degree design and development process
in the manufacturer paradigm. Enterprises are based on Market Research to identify and
configure potential client needs, using its results as requirements for further advancements
(Mowery and Rosenberg, 1979; Sahal, 1981; Clark, 1985; Krishnan and Ulrich, 2001, and
others). R&D is the typical enterprise norm for innovation organisation, while new product
development is managed according to the criteria of speed, quality and cost play a crucial
role in decision-making, as well as in formulating the agenda of future issues to explore (Clark
and Fujimoto, 1991; lansiti, 1993; Verganti, 1999; Hatchuel et al., 2001, 2002; Midler and
Navarre, 2007; Midler and Beaume, 2010).
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User Paradigm Manufacturer Paradigm

Goals Norms Goals Norms
DESIGN & Satisfy own “Sticky” Satisfy ~ (poten- Market  Re-
DEVELOP- needs; Share knowledge; tial) client needs; search; R&D
MENT efforts User commu- Speed, cost,
nity develop- quality
ment
DIFFUSION Reputation; “free  reveal- Merchandise; Marketing; Af-
Maintenance  ing"; User Client support ter sales ser-
networks vice
diffusion

Clark and Fujimoto (1991); lan-
siti (1993); Verganti (1999);
Hatchuel et al. (2001, 2002);
Midler and Navarre (2007); Mi-
_ dler and Beaume (2010); An-
Osterloh and Rota (2007), dreani and Conchon (2001);

Benkeltoum (2008) Fombelle et al. (2012)
von Hippel and von Krogh (2003, 2006); Baldwin and von Hippel

(2011); Raasch and von Hippel (2012)

Herstatt and von Hip-
pel (1992); Shah (2003);
Lakhani and von Hippel

Indicative 5003); Liithje et al. (2005);

Literature

Table 6.3: Exploration framework: norms of the two innovation paradigms.

Finally, innovation diffusion takes place in the first case through user networks, where
innovators freely reveal their creations, benefiting from reputation effects, while in the par-
ticular case of open source software they also benefit from community-based maintenance
(von Hippel and von Krogh, 2006; von Hippel, 2007). The discipline of Marketing, on the
other side, has dedicated its greatest interest in determining and accessing a relevant public
to merchandise the good produced (Denner, 1971; Eiglier and Langeard, 1975; Millier, 1989;
Andreani and Conchon, 2001; Benavent and de la Villarmois, 2006; Brown et al., 2006;
Fombelle et al., 2012, and others).

From the above mentioned norms, | will use as a reference the most distinctive ones
for each paradigm. While innovating for use or for profit constitutes the major distinction
criterion between the two paradigms (Baldwin and von Hippel, 2011; von Hippel, 2011;
Raasch and von Hippel, 2012), there are overlapping characteristics, while when it comes
to development R&D practices, historically bounded to the enterprise context, can also be
used for user innovations, as early studies on the field of scientific instruments innovation
have shown (von Hippel, 1976, 1977b; Riggs and von Hippel, 1994; Shaw, 1985; Lettl et al.,
2006). Hence, | will not take in account the R&D dimension in my exploration, being limited
to less ambiguous action and more singular norms.

Overall, if there are to be peculiarities in the way people developing applications act in
comparison with the above mentioned paradigms, they should be expressed on the level of
the elementary norms of action mentioned. The goal of the current study will thus be to
qualify whether or not innovation activity of these people enters one of the two paradigms
mentioned. For this, | will examine their elementary “norms of action” in relationship to end-
users and providers, following a two-steps investigation method, as developed in Section 6.3.
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Distinction Step

Exploration Step

Question

Can the activity of people using Web services for their own
application development be described by the already known

innovation paradigms?

Level of analy-

People developing their own goods, on the basis of existing

online services"

sis

General Re- “Encounter bracket peculiar- “Intensify data gathering”;

search Goals jties”; “describe context in “Generate more solid con-

(von Krogh broad cultural terms”; “iden- cepts that can serve as filter

et al., 2012) tify inadequacy of given body for further data gathering”;
of theory and knowledge in
the field”; “identify relative
concepts for study”

Method Observant participation in a Systematic analysis
Web site development pro- of“Cookbooks by and
cess for developers”

Outcome User-Developer-Entrepreneur From user to entrepreneur:

figure (early distinction); Use

transformations of interest

of both Web services and
open source modules

Table 6.4: Distinction and exploration steps my methodology, based on (von Krogh et al.,
2012).

6.3 Methodology: distinction and exploration

As already mentioned in the introduction, a two step methodology will be used to distin-
guish and explore Web-based application development phenomenon. This section elaborates
the research goals and the methods used in each step. The findings will be discussed in
Sections 6.4 and 6.6.

6.3.1 Research Question and Goals

To distinguish and to explore the specific characteristics of the action of people using existing
services to develop their own ones, | will use a phenomenon-based research strategy (von
Krogh et al., 2012). Table 6.4 summarises the steps of the methodology used and will be
further analysed in the following paragraphs.

The research question is posed as follows:

Question. Can the activity of people using Web services for their own application develop-
ment be described by the already known innovation paradigms?

For this question to be answered, the activity of these people should be explored in a way
that enables the identification of possible peculiarities (von Krogh et al., 2012), as expressed
through their action norms (Argyris and Schon, 1978). Hence, once the action norms are
identified, a comparison to the user and manufacturer paradigms (von Hippel and von Krogh,
2003, 2006; Baldwin and von Hippel, 2011; Raasch and von Hippel, 2012) can be operated,
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as discussed in the exploratory framework, paragraph 6.2.3 and outlined in the Table 6.3
(page 104).

According to von Krogh et al., studies distinguishing a new phenomenon often do it by
using narratives. Early research into the open source phenomenon research research used
the works of Raymond (1999) and Stallman (2002), identifying its distinctive characteristics.
Both authors had been invested in the activity of open source communities and their writings
had the intention to share this experience with the other members of the community. For
Raymond this experience concerned the benefits of a distributed development process, while
for Stallman those of free software and the related copyright license. Von Krogh et al.
synthesizes the following research goals for studies aiming at a new phenomenon distinction:
“encounter bracket peculiarities against existing body of knowledge”; “describe context in
broad cultural terms”; “identify inadequacy of given body of theory and knowledge in the
field”; and “identify relevant concepts for study” (von Krogh et al., 2012, p. 290). This
approach will be used during the first step of my exploration, where | will use an “observant
participation” method by joining the process of a Web site development. | will analytically
describe this step in paragraph 6.3.2.

Then, always according to von Krogh et al., during the exploration phase, researchers
should “intensify data gathering inside and outside the focal concepts” and “generate more
solid concepts that can serve as filters for further data gathering” (von Krogh et al., 2012,
p. 290). Citing the work of Lewis (2000b) on exploration research, the authors agree that
“at the outset, a phenomenon is typically defined in terms of what it is not” (von Krogh
et al., 2012, p. 286). This approach will be used during the second step of my exploration,
to which the results of the first step will be an entry. This step consists in the systematic
study of “Cookbooks” edited and read by developers, further described in paragraph 6.3.3.

6.3.2 First step: early norms distinction

The first step of my research methodology is deployed through the “observant participation”
in the collective development of a Web site and aims at distinguishing (von Krogh et al.,
2012) the action norms of these people, as compared to existing innovation modes.

Exploration method: observant participation

The method used in the first exploration step is situated on the frontiers of action-research
and participant observation. The method consists in using a field challenge in which |
participated to identify the action norms of the field actors, the people | collaborated with.
The challenge was the development of a Web site, where the team actors belonged to an
exemplar milieu. Sharing elements with both, it is distinguished by the exploitation of an
ephemeral group action, a fact which positions the researcher in a privileged place.

Observant participation compared with research intervention

There is a similarity of the method used to the research intervention approach, which lies in
the fact that | actively took part in the tasks of the team, and more specifically in “objectives
formulation” and “collectivity mobilisation”, while, as a researcher, | had the “opportunity
to interact with the actors on these challenges and acquire an in-depth knowledge” of the
issue (Hatchuel and Molet, 1986). Still, the collectivity in question was not an enterprise, as
in the case of most research intervention studies, while the results of my research were not
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to be “taken into consideration” by the collectivity, as the theory suggests, since the group
was to be dissolved after the three days term.

Generally, within the framework of action research, “low level implication” in the field
has several advantages and inconveniences (Mitchell, 1993; Baumard, 1999). The researcher
is in this research mode “not considered a threat”, as long as he can “understand the specific
language of the actors”, while this “independence provides the possibility to dissociate his/her
research from the field challenges” (Baumard, 1999). Moreover, in this specific case, the
collectivity being ephemeral, everyone had a minimal engagement (of three days), making
my dissociation not specific to myself as a researcher but in fact a common ground.

Observant participation compared with participant observation

Unlike research intervention, participant observation approach privileges an external re-
searcher position. It is used as a means to “access events or groups that are otherwise
inaccessible to scientific investigation”’'(Yin, 2003, p. 94). Yin highlights the importance
of the researcher being external, to avoid the danger of him becoming a group supporter.
In addition, as participant observation often goes on over a long period of time, Yin notes
the difficulties implied by factors such as good “timing and attention for the right observa-
tions to occur” (Yin, 2003, pp. 95-96). However, the ephemeral character of the action |
joined, rendered all group members “external” (as the participants had not met before). The
group's limited life period also rendered observation easier, compared to long term activities
observation. Hence, my position as a researcher, provided that this investigation was parallel
to a relative familiarity with the specific terminology and technologies involved through the
corresponding “Cookbooks” (discussed in the next paragraph), was more of an “observant
participation”, since | observed the group's action while taking part in it.

Field entry: joining the development of a Web site

The specific group | joined was built around an ephemeral project designed and developed in
three days, during a “hackathon” event for Silicon Valley Google Technologies Users Group
effected in Google's headquarters in Silicon Valley!. The team was met and formed in place
to develop a Web site, an “online application store".

A hackathon is a three days competition, where developers and designers are called to
use a provider's technologies to innovate. Developing teams are formed on the first day,
after the keynote speeches, through the self-selection of members on the basis of a concept
proposal (a “pitch”). Group leaders candidates present their ideas to the participants and
form a group that will work three days (and three nights) to develop the concept.

As Silicon Valley is home to many important Web service providers - such as Google,
Yahoo, eBay, Facebook and Amazon - as well as to an important number of dynamic start-
ups (Saxenian, 1994, 2000; Sturgeon, 2000; Weil, 2010; Lecuyer, 2006; Lécuyer, 2006), |
judged that this event could provide access to an exemplary sample of Web developers to
observe.

| chose to participate in a group that was to build an online store for Web-based ap-
plications, as the concept of online markets is already familiar to management literature

1The event itself as a means to manage UDE communities will be explicitly studied in Chapter 16. While
participation on the event was open to everyone, | personally came to attend it after the proposition by a
Google Developer Community Manager, during an online interview regarding the Developer Support process.
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(Brousseau and Chaves, 2004; lansiti and Levien, 2004; Eisenmann et al., 2006). The group
had six members, myself included.

The results of this exploration will be discussed in Section 6.4 and used as input for the
second step of my methodology. Table 6.3 (on page 104) will be used as a reference for the
discussion of the findings as related to the paradigms already reviewed.

6.3.3 Second step: exploration

To further explore the peculiarities (von Krogh et al., 2012) of the activity under investigation,
the second step of this study will be based on material where a more systematic reflection on
their practices is undertaken, beyond isolated cases. The entry chosen for this is a set of books
providing advice to people who want to use Web services for their own development processes,
and is inspired by historical research on technological actors’ process rationalisation.

Exploration method: the study of editions “by and for developers”

The research method used in this second step is inspired by the historical research on the
rationalisation processes leading to the emergence of both new disciplines and new actors in
different industrial contexts.

The historians Chatzis and Ribeill (2008) outline a “panorama” of editions, written “by
and for engineers” in France from 1750 to 1950. In their original study, they prove the
contribution of the technical editions and early engineering communities in the capitalisa-
tion, communication and sharing of knowledge among the early engineer communities of the
19" century, during what is known as the second industrial revolution (railways, chemistry).
Those editions, generic or specialized, responded to a diversity of challenges of the industrial
revolution, framing the formation of the “identity” of engineers around a discourse on in-
novation.Significantly, the constitution and the legitimacy of the “corps” of state engineers
was constructed in the middle of the 19"* century around such reviews, in competition with
autonomous ones (Chatzis and Ribeill, 2008, p. 123).

The diversity of historical and technological contexts where rationalisation processes,
regarding both technological knowledge and technical actors, emerge through the coupling
of new technical communities and related editions, is encouraging for research into Web
contexts that are based on similar manuscripts.

Studying a different period, the decades 1945-75 (the Trente Glorieuses), Chatzis (2008)
shows how new actors in French enterprises, the maintainers, managed to illustrate the value
of their work while rationalising it, through the creation of the Maintenance Department.
There, he underlines the importance of “specialized professional journals” providing “both
the infrastructure required to develop rationalization techniques and a collective self-image
for the actors involved in rationalization” (Chatzis, 2008, pp. 81-82).

Unlike archival analysis, having as its goal to answer “who” and “what” questions, in
a quantitative and non-explanatory mode (Yin, 2003, p. 6), the study of technical editions
providing advices to “peers” will be used to understand the underpinning norms, governing
the “best practices” described in those books.

Entry: Systematic analysis of “Cookbooks” for Web services-based development

Retaining this teaching on the importance of the institutional or autonomous editions “by
and for engineers” in the framing of a discourse of an innovation, regarding both the content
and the strategic importance for future evolutions in the milieu, the second investigative step
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of the current study will be based on the study of analogous editions, addressed today to
people developing applications using Web services. Still, this study doesn't aim at presenting
a comprehensive panorama of those editions, but at a revelation of the business stakes
“hidden” in the technical discourse. More specifically, exploration will be based on the study
of “Cookbooks”, as they are often called, written “by and for developers” and providing
advice on how the development ought to be. Hence, this material will be examined as a
second-order reflection on developers action, not constrained by the objectives put forward
by a single, local developer group. Then, the norms identified will be compared with those
of the user and the manufacturer paradigms..

Author (Year) Title

Calishain and Dornfest Google hacks: [100 industrial-strength tips &

(2003) tools|

Karp (2003) eBay hacks : [100 industrial-strength tips &
tools|

Bausch (2003) Amazon hacks

Erle and Gibson (2005) Google Maps Hacks

Yahoo! hacks: Tips & Tools for Living on the
Web Frontier

FBML essentials : Facebook Markup Language

Bausch (2006)

Stay (2008)

fundamentals
Makice (2009) Twitter API: Up and Running
Goldman (2009) Facebook Cookbook
Balderas (2011) Paypal APIs: up and running
Hudson (2012) eBay commerce cookbook: using eBay APls

Table 6.5: List of Developers’ “Cookbooks" studied. (The books studied were edited by
O'Reilly Media Inc).

Table 6.5 provides the list of the manuals studied. Those manuals are edited by O'Reilly
Media®. Their study will be based on the categories already summarised in Table 6.3 (on
page 104), similar to the first step. Moreover, during the second step, more attention will be
given to roles and means that people developing services are assumed or advised to adopt
by the books authors.

Data collection: “Sticky information” and innovation localisation

The second exploratory step benefits from the results of the first one: to intensify data
gathering and generate more solid concepts (von Krogh et al., 2012). As discussed in
Section 6.4, one of the results of the first step was the indication that a “sticky information
locus” (von Hippel, 1994, 2005) of the Web site development lay in entrepreneurial knowledge

2Q'Reilly Media is a reference in the developers milieu, known for editing comprehensive and action-based
manuals for new programming languages. Besides, the editor, Tim O'Reilly, is the one that has popularized
the term “Web 2.0".

109



(specifically regarding the business models of potentially competitive Web sites). Thus, in
the second step, the loci of such knowledge will be studied in a more systematic way.

Hence, regarding the loci of service users sticky knowledge, my exploration will be based
on the working proposition of distinction between the following types of users:

End - user, consumer. This is the type of user, typically a “visitor” of the Web site
or application buyer, who is consuming whatever the service provides (information or
products).

End - user, seller. This is the type of user corresponding to those who sell items on
eBay or those who sell books in Amazon, using the service as a two-sided market
Rochet and Tirole (2004); Eisenmann et al. (2006). Their profit comes from the
transactions of the items that could be sold to other markets as well (e.g. second
hand library stock).

Developer. This is the type of user that has the skills to develop a software program.
This skill gives him the potential to act upon the functionalities of a given platform
and construct his own extensions.

User-Developer-Entrepreneur. This is the type of user-developer who attempts to
merchandise an application or a service, based on the features of a given service,
such as for instance Facebook games, which end-users can play with their friends or
localisation services, using Google Maps to display information to their clients.

Those types are schematically represented in Figure 6.3, along with the symbols which
will be later used for the results analysis (on page 117). The different types are structured in
reference to the two innovation models, the user and the manufacturer one: the upper side
of the reversed pyramid includes the two types of end-users, the consumer and the seller.
The bottom of the schema is dedicated to the entrepreneur, who is closer to a manufacturer
logic. The developer role, linking the two, is put in the middle.

\ Consumer () Seller (&) /

Developer (<)

Entrepreneur

Figure 6.3: “Loci” of user “sticky” information.

Overall, there is a major qualitative difference between end-user knowledge and developer
knowledge, even for what the authors of those books consider as simple tasks. For instance,
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Search Google

Figure 6.4: A simple Google Search form, resulting from the code provided by Calishain and
Dornfest (2003).

an elementary example of a use of the popular Google Search service is the following “very
simple search form” provided by Calishain and Dornfest (2003) in the beginning of their
book:

<l-- Search Google -->
<form method="get" action="http://www.google.com/search">
<input type="text" name="q" size=31 maxlength=255 value="">
<input type="submit" name="sa" value="Search Google">
</form>

<l-- Search Google -->

This form produces a box, like the one shown in Figure 6.4 in any given Web site, if
added in its code. Visitors can then use the resulting form to use Google Search. While this
is a “simple” example for the readers of the books under study, it is not as “simple” for the
average Google Search user. It is thus evident that, even the elementary use case described
in these books is different from the use cases one most end-users are familiar with.

Hence, the results presented here regard a second-level understanding of users’ “sticky”
information. Since on a first level of analysis the technicality of the knowledge provided
by the books studied is de facto putting a line between the majority of end-users and the
developers, my analysis will tend go beyond this cognitive distance to identify a possible
conceptual distance: do developers share the same needs and context of use with the rest
of end-users, or is there a “Great Wall" separating the two categories, in terms of desired
innovations? In other words, do the concepts come from the developers incentives to satisfy
their own needs as users or do they come from an entrepreneurial logic, to satisfy other users’
needs, different from their own ones? This will be the secondary question enabling me to
judge on the “locus” (von Hippel, 1994) of sticky information.

For instance, the example mentioned above is part of advice on how to integrate Google
Search in a Web site. Hence, it is about advanced use of the service by user - developer -
entrepreneurs (UDEs), to the extent that it is a commercial site: Users, because they use
the service, developers, because they have to program to use it, and entrepreneurs because
of their commercial activity, for which the site is designed.

Regarding the means used by the developers, the three following types will be taken into
consideration:

= Free and open source software (FOSS), which is used as “communal resource” (von
Krogh et al., 2003a) by open source software developer communities.

= Proprietary platforms, which are used as a resource by firms being “complementors”
(Gawer and Cusumano, 2002) of platform leaders to develop their own peripherals.

= Web service interfaces (Application Programming Interfaces - APIs), which provide
information flows to third party services.
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The findings of this step will be discussed in Section 6.6.

6.4 Findings (First step): development for profit

The design and development process of the online application market was characterised by
attributes of both the user and the manufacturer innovation models, without it fully “fitting”
into any of the two models. Group members used “sticky” knowledge on entrepreneurship,
while they were motivated by a potential commercial success of the Web site. The following
paragraphs present the findings regarding the two different phases: the design & development
phase and diffusion phase.

6.4.1 Design & Development Phase: group development for profit

Table 6.6 summarises the findings regarding the Design & Development phase of the online
service. Unlike typical user innovation, as it became clear early on in the process, potential
profit had an important role in the reasoning behind the design. The group was interested in
developing an online application “mart”, where other developers were targeted as potential
clients. Hence, during the first hour of group discussion about the nature of the service to
be developed, many of the concepts proposed regarded business-related requirements: the
way developer clients would reimburse the service for hosting their application, as well as the
means by which end-user clients would purchase available applications.

DESIGN & DEVELOPMENT PHASE

User Paradigm Observation
Goals
Satisfy own needs b 4
Share efforts v
Norms
“Sticky" knowledge v
Community-based development X

Manufacturer Paradigm

Goals
Satisfy (potential) client needs 4
Speed, cost, quality v
Norms
Market research 4

Table 6.6: Design and Development phase: online service development peculiarities obser-
vation.

Symbols:

v = Observed: ¥ — The opposite was observed.

During the same discussion, a “draft market research” was performed, with participants

sharing information on existing application stores, such as the Apple App Store or the Android
Market Place. Then, they shared their knowledge on those services from an entrepreneurial
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perspective: those who had relative informations to share, either had already sold applications
through those services, or had friends who did. For instance, the project leader told us that
when one sells applications through the Apple App Store, he has to earn an income over
$200 per currency to get reimbursed: hence, one selling applications in the Canadian or
the UK market cannot get reimbursed for these sales unless they reach the $200 threshold.
In addition, he reported that the provider retained 30% commissions for each transaction.
Therefore, one competitive advantage of the service would be the immediate reimbursement
of application sellers, charging only 10% for our service.

Consequently, much of the group’s “local” information (von Hippel, 1994, 1998; Luthje
et al., 2005), regarded entrepreneurship as a common experience. Yet, no systematic market
research was made at any level of development, while group members often visited web sites
to confirm information mentioned in the discussion.

Efforts were shared among the team on the basis of a task division. Nevertheless, those
efforts were not shared with other users, neither online communities nor other participants
in the event.

In parallel, the development speed was imposed by the event itself: the Web site was to
be presented on the final day of the event. Eventually, what was ready was a prototype of
the service, which was presented to the other participants.

The cost of the site development was very low. No member had to pay anything,
while the leader of the group offered himself to “host” the project on a Web address
(www.h5mart.com).

6.4.2 Diffusion Phase: no free revealing

In the Table 6.7, | summarise the observations as compared to the two paradigms, the user
and the manufacturer ones.

Provided that the final product was only a prototype to be presented in the competition,
there was no in-depth consideration on the diffusion of the service. Still, it is important
to remark that, despite the fact that the project was left incomplete, the group members
did not suggest that the source code should be revealed to other users, in order for them
to further develop it. The source code having been shared among the members during the
development, we left each other with the oral, friendly agreement that “everyone could do
whatever he or she wants with it”, with no further specifications regarding the terms of
disclosure.

At the same time, the Web site remained available for online visitors to see. There,
visitors could also read a short presentation by each member with a photo of him/her. We
also exchanged contact information after the event. This “self-promotion” and “networking”
of members reveals a desire for reputation, something however that could not be guaranteed
on a large scale given the modesty of our final result. Other considerations, such as service
maintenance, client support, service marketing or after sales services were not discussed.

6.4.3 Other observations: the use of FOSS and Web services

While a comparison of the group action with the user and the manufacturer innovation
paradigms presents the picture of an autonomous, isolated group having no relationship with
free and open source software (FOSS) communities or service providers, a more careful look
into the source code of the project revealed a slightly different image.
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DIFFUSION PHASE

User Paradigm Observation
Goals
Reputation
Maintenance

Norms
“Free revealing”

(1% [N

User networks diffusion

Manufacturer Paradigm

Goals
Merchandise
Client support
Norms
Marketing

LI OX

After sales services

Table 6.7: Diffusion phase: online service development peculiarities observation.
Symbols:
v - Observed; [ ] — Not observed: & — The opposite was observed.

On the one hand, for the development of the project, group members used both FOSS
and Web services as components. Much of the instrumental part of the Web site was based
on FOSS (particularly, Python and jQuery were used in the back-end and the user interface
correspondingly).

On the other hand, different Web services were used to integrate features to our service.
In particular, eBay APl was used to enable financial transaction, Gmail APl to enable client
identification and Facebook API for allowing visitors to comment on the applications hosted
on the Web site.

Hence, the low development cost for the group, came out of exploitation of existing
“modules”, taken either from FOSS or existing Web services. At the same time, our project
consisted in an extension of each of those platforms separately and all together, that would
have contributed (if achieved) to the extension of their user base or the enrichment of
functionalities for the existing ones.

6.5 Discussion (First step): keeping a foot in both
camps

The group observed used methods of both the user and the developer paradigms (Baldwin
and von Hippel, 2011; Raasch and von Hippel, 2012), in a rather opportunistic mode. “Lo-
cal” information (von Hippel, 1998, 1994; Liithje et al., 2005) coming from the members’
experience of application development was used though not to develop something for their
own use (e.g. a community-based “pool” of applications, such as the open source software
repositories, studied by von Krogh et al. (2006)), but to develop a commercial application
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for the market, thus seeing their peers as potential clients.

Moreover, despite the fact that, within the time-frame of three days, the Web site wasn't
completed, group members didn't choose to open-source it, to “freely reveal” their creation,
to share the efforts with a wider user community, as the private-collective model (von Hippel
and von Krogh, 2003, 2006) would suggest. Instead, they shared both efforts and source code
within the closed, intimate group, with no further specification on its potential disclosure
terms.

Moreover, there were variations on what was observed in the two main paradigms. On the
one hand, instead of community reputation effects observed within open source communities,
according to the implication of each individual (Lakhani et al., 2002; von Krogh et al., 2003a;
Auray, 2004, and others), what was observed was rather a simple “socialising”, a will to meet
(and be met by) new people active in the field.

On the other hand, instead of the market research used by enterprises, the group produced
and used a “draft benchmarking” of other similar services that existed, based on personal
experience or even rumours, to be confirmed in place, using the Web as a resource.

Group members, during the design and development process, “kept a foot in both camps”,
not only in regards to their collaboration. They also made extensive use of products coming
from both paradigms. In fact, tools and components of the both models were used as
resources for the service development: the developers used open source software as well as
Web services APls to structure their prototype.

The above suggests that there may be two significant implications for business practice
and theory. Firstly, a modification of the actual narrative of user-entrepreneur innovation
is evoked. Assuming that group members were experienced users (von Hippel, 1983) of
open source and Web platforms all together, we should still recognise that this experience
in question is of a radically different nature, when compared to the end-users one: they
have developed an expertise on services, such as Facebook, not through intensive use, but
rather through purposive design space exploration for the development of applications. Con-
sequently, they were not “accidental” entrepreneurs, as identified by Shah and Tripsas (2007)
regarding user-entrepreneurs, but they were in a more typical entrepreneurship configuration,
in a conscious quest to make a business.

Secondly, ease of service prototyping in the particular field is rather surprising. While
costs (entry costs, prototype costs, development costs) are often cited as barriers to en-
trepreneurship (Teece, 1986; Willcocks and Plant, 2001; Sawhney, 1998; lansiti and Levien,
2004; Eisenmann et al., 2006; Osterloh and Rota, 2007), such costs were observed to be in-
significant and largely limited to personal time investment. In turn, this fact has implications
to the overall competitive environment for providers.

Research in platforms has focussed on competition between different providers. The use
of modules coming from different providers has also been studied from a platform competition
perspective. Gawer and Cusumano (2002) has proposed that “complementors” should try
to anticipate platform providers' moves to try to “assess who will win the war for platform
leadership” (Gawer and Cusumano, 2002, p. 54), as complementors commit resources to their
own innovations. More recently, Eisenmann et al. (2011) proposed more complex strategies,
where a provider of a given platform can be at the same time a complementor of an other
one. Using features of one platform (say eBay) on another (say Facebook)?® is one possible
strategy to “tap in” to competitors user bases. Platform competition has been the case
since enterprises started using platforms. Still, the fact that those using existing platforms

3Such a possibility is enabled through the APls.
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to innovate needn't be enterprises, but can be people prototyping a new application at a
very low cost, may indicate a change in the overall “rules of the game”.

6.6 Findings (Second step): different developers
configurations

Tables 6.8 (on page 117) and 6.9 (on page 119) show the outcomes of the developer
“Cookbooks” study, regarding the design and development phase and the diffusion phase
correspondingly, as compared with the user and the manufacturer innovation paradigms
action goals and norms (already outlined in Table 6.3, page 104).

The results are categorised by book, as well as by role assumed by authors when proposing
an advice. Hence, advice assuming the role of end-users consumers are represented in the
tables by the rows beginning with the mark “©", advice for end-user sellers are represented
by the rows beginning with the mark “#", advice for developer with the mark “{" and,
finally, advice for user-developer-entrepreneurs with the mark “&". The entrepreneur role is
assumed here through the commercialisation of an application developed by the actor, not
the selling of an object manufactured elsewhere (as in the case of the seller).

When one of the goals or norms is explicitly advised by a book author, | noted it with the
“y/ mark, in the corresponding row. When such advice is not mentioned at all, | used the
mark “[J". Finally, when authors explicitly disapproved a specific goal or norm, | noted it that
using the mark “¥" The last column summarises the findings of action norms for each role,
marking when they suggest an end-user role (U), a developer role (D) or an entrepreneur
one (E).

In the following paragraphs | present and analyse the findings of this exploration. As “a
[new] phenomenon is typically defined by what it is not” (Lewis, 2000b; von Krogh et al.,
2012), | will start with the elements of the user innovation model that are absent in the
specific innovation field, and then | will proceed to the description of those elements of both
user and manufacturer innovation paradigms that are present, albeit taking a particular form.
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6.6.1 No innovation revealing

In the books examined, there is a complete absence of two major action norms of the
private-collective model as developed and used in numerous fields, including the open source
phenomenon (Raymond, 1999; Stallman, 2002; von Krogh et al., 2003b; von Hippel and von
Krogh, 2003, and others). On the one hand, there was no advice or indication for readers
to freely reveal their own creations, as shown in the Column 4 of the Table 6.9. On the
other hand, there was no sign either of suggestions for community-based development, as
shown in the Column 5 of the Table 6.8. The fact that no book refers to such a process
reveals a “common ground” among the actors of the field that their activity is not about
freely revealing their creations to user communities, therefore a particular description - or
even mention - of how to do it is not among the requirements of such a book.

Hence, there is no evidence of collaboration for application development on the
basis of existing services: private development is commonly considered as a rule.

A more subtle look into these books, though, suggests a sense of community, yet not
about innovation sharing itself. What developers have in common is the fact that they share
development methods and tools. This sense comes from the common development methods,
requiring the use of an expanded set of tools.
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6.6.2 Not an enterprise-based development process

While taking a distance from the user paradigm, in the sense that developments are not
to be freely shared, the development process described is not one of an enterprise either.
Typically enough, the books do not provide explicit advice on development speed, quality and
cost performance, criteria which are omni-present in enterprise new product development in
business (Clark and Fujimoto, 1991; lansiti, 1993; Bhattacharya et al., 1998, and others).
Instead, authors qualify operations as “easy to do” or “not so easy to do”. Overall, the
reader, as portrayed by these books, is not a product manager running a team of developers,
he is a single developer.

Such qualifications are made along with the discussion of different means in the disposal
of developers. These means can be open source software or proprietary platforms, as well as
the service API itself.

6.6.3 Application development: individual “innovation” palette,
common method

Application development, as presented in the books examined, is a tools - skills individual
method, a developer’'s continuous effort to master new tools and use them for his own
good. Goldman 's introduction to his book, is very typical in the way it presents the “new
opportunity” opened up for developers by the Facebook platform:

The barrier to entry [in Facebook application development] is very low and re-
quires only that you retrain some of your existing web development skills (or
learn some basic new ones), all of which you can master with this very book
(Goldman, 2009, p. 4).

Overall, far from describing an organised enterprise development process, these books
describe a solitary one. Developers undertake - what during the interviews with actors of
the field was referred to as a side project, different from one's day job - a personal project
that makes use of both the skills of a specific person and a variety of tools, the latter being
provided by services as well as by free and proprietary software.

In this realm, a sense of community does not come about as a result of a communitarian
spirit, as literature suggests for the open source community (Benkeltoum, 2008, and others),
but in an utilitarian mode, being “remixed” with other tools, Web APIs and proprietary plat-
forms. Hence, one of the very rare references to the participation in a developer community is
made by Goldman, in the context of free software use (namely PHP libraries) as an auxiliary
means for the development of a Facebook application. A different sense of community is
referred to by Makice (2009), though not in what regards common modules. He refers to the
Twitter developer community in a broad sense, on the basis of a common concern on “what
kind of application” could be created, thus entering more into a perspective of qualitative
“benchmarking”, using examples and in no way as common development. A third indication
of a community sense comes from the references to online forums that the provider has
put into the disposal of developers, where they can ask for further information or address
questions on particular problems they face.

The developer forum indication will be further explored in the Chapter 17. In the para-
graph 6.6.2, | will take a deeper look into the two other indications of a community sense,
the sharing of common concerns and the use of FOSS modules.
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6.6.4 Types of “sticky information” and “innovation loci”
identified

Overall, exploration results propose that the development activity of user - developer - en-
trepreneurs (UDEs) undertakes the costs of innovation on the basis of sticky knowledge lo-
cated both in the user (user need related) and the manufacturer (technology related) sides.
In this paragraph | will further analyse the types of sticky knowledge identified, corresponding
to different types of users.

Depending of the type of service, the nature of this information and the technical subtract
where innovation is localised differs, as summarized in the Table 6.10 and illustrated in
Figure 6.5.

Development Service type Sticky Innovation Books

actor information locus

Consumer- Instrumental Functional Web site Calishain and
Developer development ~ Dornfest (2003);

Erle and Gibson
(2005); Bausch

(2006)
Seller- Market Commercial Seller tools Karp (2003);
Developer development ~ Bausch (2003);

Balderas (2011);
Hudson (2012)

Developer- Online Social Application Stay (2008);
Entrepreneur  identity development ~ Makice (2009);
Goldman (2009)

Table 6.10: Sticky information and locus in Web services development.

\< Consumer (Q) Seller (») 7/
Web site integration;
Developer () / """"""

Entrepreneur

": Tools for sellers

Application deveIopmé'ﬁ't.‘..ﬂ.‘...,,

Figure 6.5: Sources of use related sticky information in the field of Web services development.
In most developer books studied (Calishain and Dornfest, 2003; Karp, 2003; Bausch,

2003; Erle and Gibson, 2005; Bausch, 2006; Balderas, 2011; Hudson, 2012), reference is
made to lead user knowledge as a requirement for development. In general, these books
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enrol a development process in the continuity of the advanced personal use, enhanced by per-
sonal development skills. Advice suggesting the normative exploitation of end-user “sticky”
information in development process comes from two different end-user perspectives: the
consumer and the seller ones.

Development using instrumental services.

More specifically, there are, on the one hand, books tackling the issue of development on
the basis of rather more instrumental services (such as search engines, mapping or money
transfer services). There, authors explicitly provide “tips and tricks” for information and
functionalities for consumers. Sticky knowledge shared by the authors concerns the functional
aspects of the service. Consumers could benefit from this knowledge as well, as early chapters
reveal information that can be exploited without having programming skills.

Still, while there is a recognition of the use as the place where valuable for development,
i.e. “sticky” knowledge resides, the authors do not assume that their readers will give away
their creations for free. Those books typically consider developers as “Webmasters”, already
developing a Web site and wanting to integrate functionalities and more competition from
other services (e.g. it appears higher in search engines’ ranking), hence for their own use:
the locus of development is, in this case, their own Web site. As a result, their Web site
becomes richer in functionalities, by integrating the service provider's ones,

Development using Market services

On the other hand, cookbooks referring to two sided market services, provide in their first
chapters “tips and tricks" regarding commercial knowledge, such as best online selling prac-
tices. Typically enough, the second edition on eBay is a lot more focussed on a public of
sellers than on a public of buyers. These books mainly consider developers as item sellers,
who create tools for themselves. Hence, entrepreneurial activity resides in item selling, thus
development comes about as an auxiliary process for entrepreneurship and not as a poten-
tially lucrative activity as such. In this case, the locus of innovation is the seller’s instruments,
as he uses both information and tools available for his own good, to be more efficient in his
selling activity.

For the list cited in the “Seller-Developer” raw of the Table 6.10, only the last chapter of
Balderas (2011) addresses development as an entrepreneurial activity as such, when providing
information on how to develop smart phone payment applications using PayPal. Hence, in the
particular field of online market services, the locus of innovations is found in the development
of applications for merchandise only relatively recently.

Development using online identity services

However, there is also a third way, in what regards developer - end user knowledge and
relationships. In the Facebook case, developers are explicitly called upon not to develop an
application for their own use. While the first edition (Stay, 2008) is rather subtle in advising
this detachment (“Always look at your application through the eyes of your users”), the
second one (Goldman, 2009) is less so:

Who should | build for? Some of the most successful software products are
born out of a need their developers felt wasn't satisfied elsewhere. If that's the
case for you, build for yourself and your friends. However, many of you will be
reading this book because you hope to make money from your work, in which
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case you need to consider your audience more carefully. Sometimes you and your
friends aren’t the ones who are going to pay for your villa in Maui, so make sure
you spend the time to understand who is (Goldman, 2009, p. 11).

Hence, using the profit motivation, one is advised to take a distance from his own
intimate circle and study the public to which his/her application will be addressed, using
typical market research methods, such as polls.

In a similar spirit, the book on Twitter (Makice, 2009) also assumes that developer’s
“sticky"” knowledge is not sufficient for the creation of Twitter applications. On the one hand,
it advises developers to “understand the culture of Twitter users”, a culture originating from
previous online chatting communities. On the other hand, it lists a series of applications
that are representative of this culture, to inspire readers to begin development. The question
is “what kind of application” could there be to address a need, and the author performs a
qualitative “benchmarking”, using examples and in no way as common development, to
illustrate possible trajectories.

6.7 Discussion (second step)

This study has shown a difference regarding the action norms of developers as compared
to the models reviewed and proposed by von Hippel and von Krogh (2003, 2006). These
differences are found both in the cognitive conditions and the implicit modes of value ap-
propriation’s norms of development. Moreover, this research helped refine the transition
modalities from user to entrepreneur roles, in the case of Web-based application develop-
ment. While the distinction of user and manufacturer paradigms suggests the division of
innovations between the class of users and the one of manufacturers, according to the sticky
information each class possesses (von Hippel, 2005, p. 70), developers who use online services
to innovate exploit knowledge from both classes.

Globally, what is indicated by my investigation is the emergence of an intermediary way
of action, placed in-between the user and the manufacturer paradigm, where individuals may
exploit available resources coming from a set of service providers for their own good. In
the following paragraphs | will review the characteristics of what could be called a personal
investment model, as compared to the ones of the known paradigms.

Table 6.11 summarizes the arguments of comparison of the field findings to the models of
von Hippel and von Krogh, which will be discussed in paragraph 6.7.1. Pagraph 6.7.2 elab-
orates on the transition modes from user to developer states, describing the three different
configurations of developers identified.

6.7.1 Cognitive conditions: neither free revealing, nor R&D, an
individual “innovation palette”

In respect to developers of online applications, both as met in the Web site development
challenge and as studied through the “cookbooks”, there is no structured R&D and new
product development process, as in the case of enterprises (lansiti, 1993, 1998; Verganti,
1999; Bayart et al., 2000, and others). Instead, innovation capacity (Nassimbeni, 2001) of
individual developers depends on their ability to use a diverse set of tools. Web APIs provide
the chance to innovate on a given service, yet additional open or closed software tools are
indispensable for the development process. On these bases, developers use both use-related
and technology related “sticky information”.
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Knowledge Value Appropriation

Model Production Sharing Private Public

Private R&D Patent Monopoly Loss

investment

Collective R&D, public Knowledge Reputation, “Common

(public) research Control monetary pools” resources

action Relinquishing subsidies

Private- “Sticky" “Free revealing” Reputation, “common

collective knowledge Learning, pools”, common
problem solutions
resolution

Table 6.11: A "Personal investment” model: comparison with the models outlined by von
Hippel and von Krogh (2003).

As | have already stated, the distinction between user and manufacturer innovation is
based on the distinction between the sticky information, the knowledge that is costly to
transfer from one actor to another (von Hippel, 1994; Ogawa, 1998; von Hippel, 2005).
Still, what | observed in action and is further supported by the study of books addressed to
developers is that in the process of developing new services or tools, UDEs normally use a
set of diverse knowledge resources, constituting a plural knowledge base.

Globally, what distinguishes developers from common end-users, is their possession of
technological knowledge, usually attributed to manufacturers expertise (Ogawa, 1998; von
Hippel, 2005). At the same time, they often exploit use context specific knowledge, typically
obtained by end-users.

An important part of the sticky information utilized for development comes from the
end-users’ “best practices". When developers use instrumental services for development
(such as search engines, mapping services or payment ones) this goes along with the use
of functional end-user sticky information. The use of market services (such as bidding or
buying services) is related to the use of commercial end-user sticky information. Finally, the
online identity services (enabling the expression of their users) utilize sticky information on
how social interaction takes place.

Exploitation of end-user sticky knowledge

Hence, sellers may develop tools for themselves (in services such as eBay or Amazon), while
Webmasters may extend the service they provide to information consumers by integrating
features of another service provider (such as Yahoo Search or Google Maps).

However, when it comes to services were the gap between developers and users is big,
such as the ones enabling the construction of an online identity, what is recommended to
developer is to take a distance from their own needs and try to seize the needs and desires
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of potential clients, thus adopting a clearer entrepreneurial posture.

Exploitation of manufacturer sticky knowledge

An omni-presence of service interfaces’ use was noted both in the setting of a Web service
development and the study of the cookbooks. This information is typically service-specific,
as the functionalities proposed by different services are different.

These application programming interfaces (APIls) are publicly available. Everyone can
access their use, as long as he/she knows how to use them. That constitutes a particular
kind of synergy, as no authorisation is needed. Developers using them do not enter in a
typical partnership relationship (Midler et al., 1997; Segrestin, 2006) with the provider, but
they agree instead in the terms of service.

In addition, they also use proprietary software as well as free software, in a rather oppor-
tunistic mode, in order to complete their own creation.

Similar phenomena have been studied by the platform literature, through the lenses of
modularity (Baldwin and Clark, 2000), platform leadership (Gawer and Cusumano, 2002) or
platform envelopment (Eisenmann et al., 2011). Still, my exploration reveals an actor who
keeps a foot in both manufacturer and user camps, allowing for a different perspective on
the phenomenon of Web services innovation to emerge. While design costs have been at the
centre of interests of those studies, the low design costs of User-Developer-Entrepreneurs
opens up a new field for entrepreneurship.

For this lowering of design costs there are both subjective and objective factors. Sub-
jective factors lie in the utilisation of user sticky knowledge (von Hippel, 1994), while the
objective factors lie in the existence of new sets of design possibilities (Baldwin et al., 2006),
simultaneously coming from different platforms. Overall, circumstances lead to the ability
of developers to construct a plural knowledge base, utilising both user and manufacturer
knowledge. This dimension will be reviewed in the following paragraphs.

6.7.2 Three configurations of the developer figure

The study of the “Cookbooks” revealed an actor who does not enter into the typical B-B
or B-C frameworks. The three different configurations of the developer, as related to the
user and the entrepreneur roles, are schematically illustrated in comparison to the user and
manufacturer paradigms in Figure 6.6. These configurations are clearer when seen through
the design and development criteria set out early on in this chapter, than the diffusion ones.
The books being more about how to create value and less about how to exploit it, diffusion
tips were rare.

Hence, as shown in the last column of the Table 6.8, there are three configurations of
developers. A first configuration is the one of User - Developers (UD). It regards a public that
uses the Web service tools (APIs) along with other development tools (FOSS or proprietary
software) in order to create tools for themselves, to enrich their use experience or to be more
efficient in it. This is the case for the books by Karp (2003) on eBay, where the developer
is viewed as either a seller or a buyer of items on auction, but not a seller of applications for
other users. This is also the case for the book by Bausch (2003) on Amazon. The book of
Erle and Gibson (2005) on Google Maps is even more centered on use issues, as it judges it
necessary to illustrate the value of use for Google Maps, being a rather new service at the
time of its publication. This category is thus closer to the typical user innovation model (von
Hippel, 1975), even though sharing practices were not explicitly discussed in those books.

126



\ USER INNOVATION AND DIFFUSION PARADIGM
/ Innovation Collaborative Evaluation, Peer-to-Peer

byusers - Replication, and Improvement Diffusion

/
/

| UD : User developing for his own use

UDE : User developing for his own use,
though tries to commercialise it

£

DE : Developer innovating for
commercialisation, not for own use

Market * Research and 'n\Frod% Market

Research Development. < Diffusion

PRODUCER INNOVATION AND DIFFUSIOB_«!J’AI!ADIGM

Figure 6.6: Three developer configurations: UD, UDE, DE.

A second configuration is the User - Developer - Entrepreneur. Here, applications are
initially built through a similar reasoning to UDs, that is the serving of one's own need, or
the “buy or innovate” dilemma, as referred to by the literature (von Hippel, 2005). Still,
this innovation supports an entrepreneurial activity. On the one hand, that can be done
through its use to enrich an ongoing business. That is generally the spirit of the books
about search engines (Calishain and Dornfest, 2003; Bausch, 2006), where functionalities
such as searching can be embedded into a commercial site and add value to it. On the other
hand, there is the option to merchandise the creation as a separate good. This possibility is
more or less explored by the books on PayPal (Balderas, 2011) and eBay (Hudson, 2012),
though the user condition is still largely present.

A third configuration is the Developer - Entrepreneur, where a complete distinction
between developers and end-users occurs. The needs or desires to satisfy or evoke are no
longer the ones of the developer, they are the ones of his potential clients. Hence, books on
Facebook and Twitter (Stay, 2008; Makice, 2009; Goldman, 2009) take as granted that their
readers do not develop for satisfying their own needs, but for money. Hence, a call is made
by the authors to “understand” the public to which they address, before they start designing,
while Goldman goes further, being rather tough on developers that innovate for themselves.
DEs are thus in the frontiers of the two paradigms, the user and the manufacturer one
(Raasch and von Hippel, 2012), though clearly not belonging to any of them.

6.8 Conclusion

Literature has focused on the opposition and the complementarity between user and man-
ufacturer innovation (von Hippel and von Krogh, 2003, 2006; Baldwin et al., 2006; Raasch
and von Hippel, 2012). While these two modes of innovation are clearly defined by the ways
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each actor benefits from innovation (for use or for profit), in the specific field of Web services
innovation | identified an actor operating in-between the two modes.

The contribution of this study, beyond the identification of this actor, lies in the proposi-
tion of three different configurations of developers of online applications: user - developers,
developing for their own use, user-developer-entrepreneurs, attempting to commercialize such
creations and developer-entrepreneurs, directly creating for commercialization as opposed to
innovating for use. As this activity implies the use of a multitude of tools, some provided
by enterprises, others by communities, these tools are a meeting point for diverse innovation
actors.

Strategies on innovation should thus include the existence of this actor, who may innovate
in a low cost manner, as entrepreneurship can catalyse industrial development.

128



Chapter 7
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of an eBay seller application
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7.1 Introduction

In order to further report (von Krogh et al., 2012) on the potential distinctive characteris-
tics of user-developer-entrepreneurs, as explored in Chapters 5 and 6, the case of a single
application, that was developed and marketed by a single UDE, is studied in the current
chapter.

While in the previous chapter | used a rather modular approach, examining the charac-
teristics of UDE action through a norm-by-norm comparison, this case will be explore the
coherence of UDE activity during the passing from use-based to market-based innovation,
and more particularly the boundaries between UD, UDE and DE roles.

Using the story of a UDE developing and commercialising an eBay seller application as a
“spare-time” project, | further explore the action of this figure, comparing it to the literature
on open source, on the one hand, and user-entrepreneurship, on the other.

| conclude that this activity, placed in-between the user and the producer paradigms in
the specific field of online application development, benefits from both.

7.2 Theoretical concepts

As we have already discussed in previous chapters, at the core of the user innovation ap-
proach resides the notion of “sticky” information (von Hippel, 1994, 2005). Within this
framework, users are more likely to innovate by drawing on use context related information,
while enterprises are more likely to innovate by drawing on technological information. The
“stickiness” of these two kinds of information, according to von Hippel, regards the high
transfer costs, from one actor to another (as already reviewed in paragraph 6.2.1). Thus, it
is costly for enterprises to learn about the problems lead users face, while it is also costly
for lead users to master the technology of a given product. In addition, users face the “buy
or innovate” dilemma, according to which use related innovation is more beneficial than
the purchasing of a product that has similar attributes. Moreover, user innovation regards
specific attributes of a given product, the ones directly utilised by users (von Hippel, 2005).

In Chapter 6, | suggested that UDEs innovate by using both user and manufacturer
“sticky” information. In this endeavour, they have at their disposal tools (APIls) that come
from a variety of service providers. | also suggested that the entry costs being relatively
low in the sector of Web services, the development of a service or an application can be
advanced, at least at a certain level, by a single individual. The current chapter further
explores this potential through a single case study.

Moreover, | generated “concepts that can serve as filter for further data gathering”
(von Krogh et al., 2012), namely the three configurations illustrated in Figure 6.6, quoted
in Figure 7.1 for convenience. Comparing the distinction between user and manufacturer
innovation models (von Hippel and von Krogh, 2003, 2006; Raasch and von Hippel, 2012),
concluding chapter 6 | suggested the distinction of three types of developers: user-developers
(UD), creating tools for their own use, user-developer-entrepreneurs (UDE), attempting
to commercialise those tools, and developer-entrepreneurs (DE), creating application for
commercialisation, as opposed to the development for own use.

The current chapter further consolidates the three configuration concepts (UD, UDE,
DE), by examining a case illustrating an attempt to pass from the user to the manufacturer
paradigm. Two settings that utilise the user innovation approach and will be used to discuss
the experience of UDEs in this chapter are the one on user-entrepreneurs and the open source
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Figure 7.1: Three developer configurations: UD, UDE, DE (copy from Figure 6.6, on
page 127.

model. Table 7.1 summarises the use of the theoretical concept by these studies, that will
be reviewed in the next paragraphs.

7.2.1 User-Developer-Entrepreneur: comparison to the
user-entrepreneur approach

As already reviewed in paragraph 3.3.3, on page 63 and in chapter 6, literature on user-
entrepreneurship shares the category of user innovation approach regarding early concept
formulation and early diffusion, as user “sticky” information and lead user communities are
identified as start up resources for the actors (Shah, 2003; Liithje et al., 2005; Shah and
Tripsas, 2007; Raasch and von Hippel, 2012). Moreover, this literature describes a “trans-
formation” of user to manufacturer during the diffusion phase, which can be summarised in
two propositions:

» User-entrepreneurship is an “accidental” phenomenon, whereas idea development, ex-
perimentation, adaptation and preliminary adoption occur before the formal evaluation
of the idea as the basis of a commercial venture.

= Once the venture succeeds, users become manufacturers, their relationship to the user
role is limited to managing the feedback of their own users.

This independence from product manufacturers is also claimed in the case of innovation
networks “by and for users” (von Hippel and Katz, 2002), though in the field studied indica-
tions suggest the contrary. More specifically, previous chapters advanced two propositions,
in the light of Web services development phenomenon:
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Setting Design Phase Diffusion Phase Indicative
Literature
User - “Accidental” User-manufacturer  Shah (2003);
entrepreneurship entrepreneur; User transformation; Lithje et al.
“sticky” Initial peer (2005); Shah and
information as a diffusion, then Tripsas (2007)
resource marketing and

feedback
management

Open source
model

User-developer;
User “sticky”
information +
open source as

Peer community;
Free, Web-based
diffusion, using
“repositories”

von Hippel and
von Krogh (2003,
2006); von Krogh
et al. (2003a,b)

resources

Table 7.1: User innovation approach for entrepreneurship and open source development

= In the case of Web services, a purposive effort and personal investment is observed, of
which entrepreneurship is the fruit. Hence, entrepreneurship is often the fruit of this
effort, rather than “accident”.

= In addition, the specific informational nature of the online services suggests that even
when users become manufacturers, they are still bounded to the initial service, as they
need provider's information flows for their own service to be operational.

Thus, rather than a complete, accidental transformation of users to manufacturers
through entrepreneurship, Chapter 6 suggested a distinction of three configurations link-
ing the user to the manufacturer paradigm, UD, UDE and DE. For that, a case of a user
developing a tool and the commercialising of it will be studied.

7.2.2 Comparison to the open source model

Section 6.2 has already reviewed the way open source has become an exemplary case for
user innovation studies, as it illustrates a “full function” for this approach (von Hippel and
von Krogh, 2003, p. 219).

Hence, user-developers utilise their “sticky” knowledge as well as existing open source
code as initial assets for innovation (von Krogh et al., 2003a,b). Then, diffusion takes place
by the help of online “repositories”, around which a peer community is built (von Krogh
et al., 2003a,b; Lakhani and Wolf, 2003). An exemplary case of an open source software
entirely developed by users, is the Apache Web server (Von Hippel, 2001), very competitive
in its market. As Bonaccorsi and Rossi (2003) mention, the wide diffusion of open source
software owes a lot to its particular licence, the General Public Licence, GPL, which obliges
users to further diffuse their work freely, to the extent that they have used free software
modules for its development.

Still, the previous chapter proposed that similar assets, such as Web-based diffusion and
open source software, are jointly used with Web services specific ones (APIs) to market
rather than freely reveal developers’ creations.
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7.2.3 Setting of the study

Referring to the model of users developed on page 110, | will study the case of an application
built by a seller-developer using the eBay service to innovate and then attempting to market
his creation. The oscillation between user (seller) and entrepreneur | will explore is illustrated
in Figure 7.2.

Consumer () Seller (&)

Developer (<)

Entrepreneur

Applicat.i"b"n
marketing

Figure 7.2: Seller - Developer - Entrepreneur oscillation: an exploration hypothesis.

The working proposition in this study will be the conclusions of the previous chapter.
Thus , | expect that such a development can take place through a “personal investment”
mode, where innovation will draw on a “plural knowledge base”, including “sticky infor-
mation” on both use context and provider technology. Development is expected to be
undertaken by the use of eBay APIs, aided by additional open and closed source software
tools. Commercialisation is then to take place within a competitive environment.

7.3 Methodology: narration as a phenomenon
illustrator

While their efficiency as a general method for social science is a topic of debate, narratives
have been proposed as a particularly valuable method for early phenomenon distinction (von
Krogh et al., 2012). Von Krogh et al., analysing the emergence of the academic community
studying the open source phenomenon, highlighted the importance of narratives for the very
early steps of phenomenon distinction.

Table 7.2 , synthesises the different uses of narration in management and organisation
studies, in relation to the different levels of analysis. The following paragraphs review each
approach. Then, the current section concludes with the need to “discover” a narration, by
contacting and interviewing a UDE, provided that no book has been identified throughout
my research that could serve that research need. Afterwards, design and diffusion process of
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this peculiar case are analysed and compared to the literature, through the use of multiple
sources, including interviews, archival documents and an analysis of the eventual application
design.

Type Edited by Addressed to Academic Example or
value method
description
Autobio- Leaders General Phenomenon  Raymond
graphical public, peers  distinction (1999); Grove
(1997)
“Narration Researcher, Academia Dominant Czarniawska
studies” anonymous narration (1998)
members critique
(on-going
debate)
Story telling  Knowledge Enterprise K.M. tool Soulier (2005)
managers
Rational Researcher Enterprise Theory Hatchuel and
myths testing, Molet (1986)
rationalisation

guiding

Table 7.2: Types of narration methods

In the following paragraphs | will briefly review each of the mentioned categories.

7.3.1 Leader stories for phenomenon distinction

The first category regards narratives created by leaders and addressed to the general public
or their peers, often being autobiographical books about the deployment of their ventures.
Exemplary narratives of this kind are those of Raymond (1999) and Stallman (2002) on their
own contribution to the success of the open source phenomenon. As von Krogh et al. (2012)
analyse, these particular narratives gained an a posteriori appreciation within the academic
management community, as they contributed to the distinction of the proper characteristics
of the phenomenon, as compared to more traditional ones.

Similarly, the narrative of Andy Grove, the leader of Intel, on how his company managed to
become a leader in the sector of microprocessor platforms (Grove, 1997, “Only the paranoid
survive : how to exploit the crisis points that challenge every company and career”), has been
recognised by later research on platform management as insightful (Gawer and Cusumano,
2002; Baldwin and Woodard, 2010). Thence, in a way, it contributed to subsequent platform
management literature.

Overall, success stories written by their protagonists are privileged narratives, from which
management science may draw indications for further exploration of new phenomena. In a
way, the “truth” of their arguments is proven by the outlined phenomenon’s economic impact,
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before further academic research is undertaken (as in the case of open source software
diffusion or Intel’s dominance, correspondingly for the cases mentioned above). Still, for
management science, what is more important is not the truth per se, as a static picture, but
the models of action that generate the status of truth (Hatchuel, 2005c). Thus, editions
about success stories may, in some cases, help researchers further identify and explore the
peculiarities of new phenomena.

Still, while success stories are easily shared by their actors, as well as being interesting for
manager scholars, because of their effects within the business field, failure stories are harder
to share. In parallel, entrepreneurship as a general phenomenon is far more characterised by
those failure stories than the successful ones, as entrepreneurs most frequently fail (Schum-
peter, 1939). As leadership is judged by its efficiency, leaders are not likely to share their
failures, unless they already have found a way to overcome them. Entrepreneurship is thus
often explored through the success stories, as can be seen in literature on user entrepreneurs
(Shah and Tripsas, 2007; Haefliger et al., 2010), though leaving aside failure stories.

However, the proposition of an oscillation between user and manufacturer roles cannot
be explored, as successful cases do end up with a complete separation of these two roles.
Unfortunately, no book of a failed entrepreneurial story has been identified in the framework
of my research, which could summarise the characteristics of the oscillation between user
and entrepreneur | proposed in the previous chapter.

7.3.2 “Narration studies” and “minority report”

Narratives have been proposed as a methodological entry for organisation studies, to con-
ceptualise and highlight organisation communication phenomena (Czarniawska, 1998; Boje,
2002; Adorisio, 2009), what can be described as “narration studies”. They are addressed
to the academia, while their editing opens up a discussion on the relationship between the
researcher and the narrators.

These studies in social sciences originate from the post-modern position. As Hatchuel
(2005c) comments, this approach, of which Lyotard is one of the principal theoreticians,
challenges the possibility of common meaning creation, due to the diversity of approaches
in the field. Hence, a model of action that would possibly include diversity management is
not included in this literature. Typically, Hatchuel mentions:

They emphasize that it is worthwhile to avoid domination and that it is important
to protect critical minorities within an academic field (Burrell, 2002). One can
also remark that in this perspective a model of collective action, the protection
of diversity, is not discussed as such and is taken as a universal solution for the
production of knowledge (Hatchuel, 2005¢, p. 140).

In narration studies, the narrative is both the starting point, the question and the answer
to a critique: dominant narratives can be questioned or “de-constructed” by the existence
and the diffusion of different ones. They fulfil the requirement described by metaphors such
as “talking pig", for studies managing “to provoke thought and new ideas, rather than to
poke holes in existing theories” (Siggelkow, 2007) or Black Swans (Taleb, 2007) , attracting
scientific interest because they are rare, highly impactful and predictable in retrospect (von
Krogh et al., 2012). Of course, the place of the researcher is delicate in this setting, and the
distance between the story and its writing is a recurrent question in this literature.

However, what | am interested in developing in the current chapter is not limited to a
critique of the user and the manufacturer model (Raasch and von Hippel, 2012), but a further
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exploration of the figure of User-Entrepreneur-Developer, on the basis of the categories
proposed on the previous chapter, exploring thus a potential intermediate action model.

7.3.3 Story telling for Knowledge Management

A third category of narratives are the ones that are created and diffused within the framework
of a specific organisation. While methodologically close to the previous one, this approach
emphasises the utility that narratives may have in knowledge management. Hence, stories
are seen as a Knowledge Management tool, to be used within the framework of a specific
organisation.

A typical case is the study of Patriotta (2003) on stories in Fiat industry shop floor,
while a conceptualisation of stories as Knowledge Management tools is operated by Soulier
(2005). There, the challenge of generation, codification and diffusion of stories within the
enterprise through an information system is proposed as a way to manage knowledge. To the
extent that these narratives take part of the organisation’s tacit knowledge (Nonaka et al.,
1996; Nonaka and von Krogh, 2009), communities of practice can be a way to cultivate
them (Wenger et al., 2002).

7.3.4 “Rational myths”

A different category of stories are the ones that are diffused and created during research
intervention. The researcher has an active role in story formulation, while the story is
addressed to the enterprise. It has both a theoretical and practical value, as it enables theory
testing and field rationalisation.

A “rational myth"” is an action model allowing the mobilisation of the organisation on the
basis of an objective in which the actors will believe (myth), though of which the formulation
and objectives will be realistic and adaptable (rational) (Hatchuel and Molet, 1986). It follows
a demand made by of enterprise actors facing a problem, seemingly due to dysfunctions or a
need for improvement. In the next step, intervention and interaction, the researcher proposes
here one of many management tools replying to the problem. The diverse reactions during
its implementation will allow an in-depth knowledge acquisition through the interaction of
the researcher and the actors on the basis of the myth. Thanks to what is learnt from the
previous experimentation phase, researchers, using their specific status, are in position to
model the attitudes of the implied actors either accepting or rejecting the rational myth
proposed. The previous questioning of the tools proposed and the associated collective
learning will induce a cross transformation process of tools and organisation (Hatchuel and
Molet, 1986).

A “rational myth"” is described, in its complete expression, by a technical substrate,
knowledge on the field of values and on “how to do better” (progress knowledge) and by
set action figures (Hatchuel, 1998). An action figure can be defined by the specification
of his intervention attributes and the relationships he maintains with other actors. Hence,
using this terminology, my field could be described by the technical substrate of APIs, the
knowledge on how to use them to develop new services, what we described in Chapter 6
as norms of action, and the figure of UDE. Accordingly, the difference of the rational myth
to previously mentioned narratives resides in the fact that it constitutes a means to explore
an action model, from which its rigorousness and relevance depends. In addition, this myth
creation and diffusion is a tool for further exploration, not the objective of an intervention.
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Thus, in this very particular case, a narration becomes a working hypothesis, enabling
further exploration of a specific problem.

7.3.5 Research objective: a story of a UDE

For the needs of further exploration of potential distinctive characteristics of UDEs activity, a
new approach will be used, which can generally be described as “story discovery”, having its
objective both its identification and formulation. Such a story is to be used in the academic
debate on user and manufacturers innovation models, while its value resides in its illustrative
capacity regarding the distinctive characteristics of Web UDEs, explored in chapter 6. For
the design of this method, elements of the previous approaches will be borrowed.

From the literature highlighting the importance of leader narrations in phenomenon dis-
tinction (paragraph 7.3.1), the objective of a distinctive narrative's identification will be
adopted. The narration sought is one that describes the process of line crossing between
the user and the manufacturer roles. However, in this particular field, no book describing
this process has been identified. Such an absence may be due to the fact that entrepreneurs
would be keen on writing a book on their experience only if it had a very successful end.
Still, even if such a book was identified, a distinctive line crossing process description could
not be guaranteed.

Hence, the possibility of “non-dominant” narrations (as reviewed in paragraph 7.3.2)
will be explored. Still, the stories of the milieu, already analysed in Chapter 5 were rather
partial, focussing on technical issues and successful projects of manufacturers. In fact,
one interviewee did talk about an early phase of development, even before funding a start
up, where APIs are particularly useful (Section 5.2.2, page 88). Such stories may thus be
insightful. A difficulty imposed though, comes from the non-existence of an organisation for
these actors, where these stories would circulate for me to identify.

Therefore, the discovery of such a story implies the direct engagement of the researcher
in “provoking” the story telling: since no such story “circulates” in the field, it will have
to be elicited from an actor who has experienced it. For this, | will exploit my researcher
status as a facilitator, similar to research intervention (Hatchuel and Molet, 1986), though
not being limited in the boundaries of a specific enterprise. Moreover, | will focus on the
description of the “action figure” (Hatchuel, 1998) of the UDE, to further distinguish the
specificities of his intervention attributes.

Similarly to the reasoning developed in Chapter 6, in what regards the level of analysis,
this study will focus on UDE action during the most distinctive phases, as described in the
discussion of the user and the manufacturer model (Raasch and von Hippel, 2012), that is,
the design and the diffusion ones.

7.3.6 Use context

The general eBay service context of use has already been explored by the literature, as we've
seen in Section 3.2 (Caillaud and Jullien, 2003; Rochet and Tirole, 2003; Parker and Alstyne,
2005; Eisenmann et al., 2006; Baldwin and Woodard, 2010). In this service, there are two
types of end users: sellers and buyers. Typically, a seller puts an item in auction and then
potential buyers compete on buying it by bidding. Bidding lasts a specific period of time,
after which the item is sold to the higher bidder, in so far as buyers have indeed expressed
their interest, otherwise it remains unsold.

The enterprise has a control over the transaction thanks to a rigid user registration
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process. To access the service, each eBay user has to obtain an account, for which several
steps are required, including a telephone call confirmation. Users provide their personal
information by completing a form, where they also indicated their preferred payment method
(either by credit card, or by PayPal').

The provider is remunerated on the basis of transactions operated within its service.
The elementary service that eBay provides to sellers of goods is called in the service jargon
a “listing”. A listing is the action of putting an item for sale among the end-users of
the platform. Service remuneration is previewed both for the action of “listing” and the
transaction itself, if it eventually takes place?.

While most sellers use the eBay Web site to list their goods, advanced sellers use ad-
ditional services or tools to manage their operations, once their complexity becomes more
important. Hence, a market of “tools for sellers” has been created to address those needs.

7.3.7 Case identification and exploration

The application | will study is called Auction Street. It was designed and developed to be
used by eBay sellers and can be used as a tool to handle information on transactions in
between the transactions themselves.

The identification of the case to study came through an examination of the seller tools
listed in the service directory®>. An indication that privileged the study of this particular
application is that in its Web page there* figured a video illustrating its use, where the
narrator was the developer who created it, often speaking in the first person. This fact
suggested that no organised enterprise was behind the development of this application, thus
the case could further enlighten us as to the action of UDEs as suggested in previous chapters.

The application was developed in 2005, by Jay Brown, a software development consultant.
The contact with the developer was rather spontaneous. One of the use tutorial videos was
not properly displayed. Hence, | visited the developing company, as featured at the bottom
of the product's Web page®. There, a note described quite clearly what the hypothesis
suggested:

Jay Brown is the principal technical member of Heartland-IT. He wears many
hats ranging from webmaster to architect and project manager to developer.
When Jay is not consulting with business customers he is actively involved in
product development and day-to-day operations.

LPayPal was one of the first companies active on the sector of online payments security. When PayPal
started to operate there was a great insecurity whether or not providing credit cards information was a good
practice online. PayPal handled this intermediation, between bank accounts and online transaction. Today,
despite the fact that credit cards are widely used in online commerce (with banks reimbursing a posteriori
their users in cases of fraud), an important amount of transactions are paid using PayPal. The service was
acquired by Ebay in 2002.

2| istings can take place either by auction, which is the by default method, or by immediate order (“buy
now” option). In the first case, a starting price and an auction period is defined by the seller. Each insertion
of an auction is charged from $0.10 to $2.00, according to the level of the starting price. In the case that
the item is sold, ebay gets a 9% fee over the transaction. For the "buy it now" option, ebay charges an extra
$0.50 for each listing. Yet, each listing can contain more than one item. Ebay also charges for additional
features. For instance, each listing can have one picture of the item listed for free, while each additional
picture is charged $0.15.

3Ebay seller tools applications: http://applications.ebay.com /selling?EAppsByCategory. URL visited on
August 18th, 2011.

4Web page of the application: http://www.auction-street.com/. URL retrieved on 18 August 2011.

SURL of the developing company: www.heartland-it.com/ . Visited on August 20th, 2011.
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View Jay's LinkedIn profile.

Email him at jay.brown@heartland-it.com.

Hence, | contacted him reporting the problem on the video and asking for an online inter-
view. Following the open ended interview | conducted, | studied the design of the application
itself, as well as the additional archives on the application development he provided to me.

As it turned out, the application was developed within the framework of Brown's course
in the University of Whichita, Kansas, USA, where he had studied computer science during
the 1980s. The documents included a full archive of courses on an “Introduction to Software
Engineering”, given in 2005, having as a laboratory project the development of an application.
This laboratory course used a project management structure to organise the development of
the application. The estimated cost of the project was minimal, as it was to use open source
tools, while Brown donated his “time and equipment”®.

While starting to investigate this case and being conscious of the fact that during ex-
ploration it is often difficult for the researcher to identify and record the proper information
(Yin, 2003), as well as that Web sites, unlike documents, can be modified by their editor
any time, | downloaded the Web sites under study onto my computer’s hard disk with the
help of an appropriate software, the WebHT Track Website Copier.

7.4 Qutcome: design and diffusion of a “spare-time”
product

7.4.1 Overview

The overall creation and marketing process of the Auction Street application is schematically
illustrated in Figure 7.3. Brown used multiple resources for the development of the application
as a “spare-time” activity. These resources included user “sticky” information, himself being
an eBay seller, open source software tools and “technological” or “manufacturer” sticky
information, as he used a combination of “closed source” and Web API tools for the design
and the development of his application. Moreover, he used Web services to market it,
namely the eBay Web site, where the application was indexed for customers to buy as well
as YouTube videos, displayed in the application’s Website, illustrating its features.
Following paragraphs further analyse the design and the diffusion phases.

7.4.2 Design phase

Brown was teaching software engineering in the local university of Whichita, Kansas, USA, in
2005, when he developed this tool as a demonstration of software design for the needs of his
class’. He himself was an “eBay enthusiast” and from this perspective this application could
be described as a user innovation (von Hippel, 1986, 2005). The idea for the application
came about by personal problem-solving reasoning, as Brown recalls:

| had trouble keeping track of the inventory that | had up [to eBay service] for
sale®.

6Source: Auction Street Vision, Jay Brown, November 2005, class document. Provided by its author.

"Interview taken on the 22nd of August 2011 by telephone at 17:15 CEST. Interview duration: 46 min
35 sec.

81bid.
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Figure 7.3: Resources for personal investment process in the case of Auction Street appli-

cation.

The value of this tool was determined by use context “sticky” knowledge. Its aim was
to “manage and keep track of the inventory of the things you are going to sell, so you can
calculate profit and loss”. As it happened, “a lot of people are using software to manage
consignment sales”1°. “Consignment sales” in the service jargon signify the sales operated
by many transactions. Hence, a seller may buy an item at a low price and then resell it
on a higher one. Hence, as n item can be bought and sold in eBay multiple times by the
same seller, the tool was designed to calculate profits and losses between the transactions,

including eBay and PayPal fees for the whole set of transactions.
In Brown's course notes'!, where he described the design and development process, he

makes the remarks the following organisational constraints and market assumptions:

1. Constraints
(a) Spare-time activity - no project team.
(b) Must finish by mid-December'?.
2. Assumptions.
(a) Potential Customers will prefer a Microsoft Windows platform.
(b) No automated interface to Ebay will be necessary.
i. Listings will be initiated with Ebay’s web-based interface, or Tur-

bolLister.
ii. Ebay and PayPal data will be manually exported to csv data files.

Hence, when the courses started, the concept had already been fixed. The project was
meant to be a personal (“no project team”), “spare-time” activity, lasting few months.

9bid.
10]hid.
1 “AyctionStreet™- Vision”, Jay Brown, course notes, Wichita, Kansas, USA, 2005.

2The project had started on the 18th of August 2005.
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Assumptions about the users prefigured the design space (Baldwin et al., 2006) that would
be used. On the one hand, users were assumed to be using Microsoft Windows as well.
In addition, users were considered competent in managing different interfaces to manually
transfer data from the eBay service to the tool (Web browser and comma separated values
(csv) files).

These assumptions were in-line with the developer's resources: his equipment and time,
as mentioned earlier. On the one hand, he was actively participating to “NET community
of users meetups”'3, that is meetings of developers on how to build applications for Desktop
computers having Microsoft Windows, by the use of the dedicated programming framework,

the Microsoft .NET. His participation was motivated by the will to “ be informed on changes
1714

nou

to the platform and the language”, “do professional networking” and ‘‘keeping his skills
On the other hand, further automating the exchange of information between eBay, PayPal
and Auction Street may have been a longer process. Hence, a Windows user being able to
manually export and import a file from his browser to his application fitted the requirements
of a “spare-time” project.

Further product development was undertaken on the basis of a systematic design ap-
proach, as illustrated by the project schedule (Figure 7.4). The project uses a schedule
clearly influenced by the Systematic Design (Pahl et al., 2007) approach, where design and
development is spread in time across different phases. By the time that the semester started,
the functional requirements had been set!®.

In the next paragraph, we will look into the final result, as it was commercialised by
Brown, and the elements used for its construction.

7.4.3 Eventual application design

The final application design embodied different types of concepts and knowledge. The
additional attributes, as compared to the standard eBay Website, where end-users access
the service, are shown in the Table 7.3 (analytical design analysis of the application is
available in Appendix A on page 393).

The application provided the possibility for sellers to add photos of the item to their
announcement (a service also available from eBay for an additional fee), to manage their
contacts, to calculate the profits and the losses between multiple transactions on the same
item (consignments), print labels for the items to ship and review the history of the trans-
actions.

To achieve these features, a set of different tolls where used, which were embodied as
well in the final design. The most important was the eBay API. As shown through the design
analysis, the new attributes and functionalities depend on the attributes of an eBay item -
such as the item ID, its name (title) and description. Those attributes are common in all
applications operations, thus impose common design rules (Baldwin and Clark, 2000) to all
applications.

In parallel, PayPal APl was also used, to enable calculations on past transactions. Since
the application was “native” for Desktops using Microsoft Windows - i.e. it had to be installed
in the user's computer in order to be used, as opposed to services being accessed through a
Web site - the .NET platform was also used for this reason, to enable the processing of the
service's information locally, on the user's computer.

Bnterview, op.cit.
41bid.
5A document on functional requirements has been distributed in class in the first sessions.
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Application use value for sellers

Attributes of an  New item New services

eBay item attributes

ltem ID Extra Photos Photos adding

Title Shipping Contact
information management

Subtitle Acquisition Profit/Loss
information calculation

Category Transaction Label Printing
history

Description Transactions

review

Photo

Quantity

Price

Auction duration
Sate date & price

Table 7.3: Additional attributes and services provided by the Auction Street application to
eBay sellers.

Finally, open source tools were embodied and used during the development process. As
described in a document distributed in the class'®, the tools NHibernate, sharpDevelop IDE
and NUnit, were used for the development and the testing of the application.

7.4.4 Diffusion phase

The whole process of design and development can be generally described by the framework
of user innovation (von Hippel and von Krogh, 2006; von Hippel, 2007), as both the actual
product and the development process had a value of use for the developer (to serve his
own needs as a seller and as a teacher, correspondingly). Still, the developer did not freely
reveal the application source code. Instead, he preferred to commercialise it, to “go ahead
and market the product”’. It was his first time doing so and the only project Brown “had
with eBay". In the Web site where one can download the software - for $29.95 - there is a
“News"” page with announcements on the software updates. There are three of them, dated
2007, 2008 and 2009'8. Asked for the value of the product and the cost of its maintaining,
Brown commented:

This was not really a product that | made much money on. And | haven't
enhanced it much the last seven years.

According to him, one of the reasons for its limited business value was due to the existence
of a lot of competition from other tools:

16 Auction Street Vision, class document, Jay Brown, 2005.

TInterview, op.cit. All quotes in this paragraph refer to the same interview, unless stated otherwise.

18Announcements on the Auction Street Product. News page URL: http://www.auction-
street.com /Articles.aspx Web page retrieved on 26th August 2011.
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When this was developed, the eBay tools were not free and they weren't really
geared towards inventory management, they were geared towards just sales.
They've since offered some free tools and then there is this Auctiva which is a
Web-based product which does everything mine does and more. It is out-there,
it's rather inexpensive, so I've seen a competition now that we didn’'t have in
2005.

While building an application “that worked” was a result of the process described above,
moving into a larger market presented additional challenges. A principal issue was client
support:

Releasing software, it's gotta be a little bit higher quality that something you're
Just writing for yourself. Otherwise, it could be difficult to support in the long
term. One of the reasons so many software packages fail is that the users install
it, and if something goes wrong or it's not really easy to get started the people
don’t want to invest much time in making it work, so they’ll probably search for
something else.

Hence, the relationship with clients consisting in providing a product that could be us-
able to customers without them having to “invest much time to making it work”, was
considered by the developer as a difference between “writing for yourself” and ‘“releasing
software”. Moreover, Brown seemed to have regretted the design choice to develop a Desk-
top application and not an entirely Web-based service, when talking about commercialisation
perspectives:

The problem is | do not want to invest too much time in it because | think when
these products are more popular, at this point ... | mean when | designed it, it
was modelled after Microsoft Outlook, with pop-up forms and that kind of style
... It's not Web-based so | don't think there is really much market for [it] right
now.

In fact, when contacted, Brown was focussing on consulting for Web-based software
development, experiencing what (Cusumano, 2008) characterised as a move from products
to services, in software business. According the developer “that’s definitely what companies
want right now”. One of its contracts is “taking Desktop software and making a Web-site
out of it”. This way his clients could “get more customers and have more opportunities for
sales”. Yet, that is a “kind of a challenge”, as Desktop software “performs very well, because
it is installed in your computer”. They will have to re-design the software using ‘‘HTML5
and a lot of Javascript”. In this they will have to “send and receive information to the server,
without bothering the user”.
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7.5 Discussion: Design and knowledge issues in
third-party application development

Table 7.4 summarises the findings of the study and compares them to the attributes of open
source and user-entrepreneurship models, as described by the literature. Paragraph 7.5.1 will
discuss the case studied in relationship to the open source phenomenon and paragraph 7.5.2
in relationship to the user-entrepreneurship literature.

On the whole, synthesising the findings of the current chapter with those of Chapter 6,
| argue that UDE activity benefits from both user and producer paradigms. As | illustrate in
Figure 7.5, UDEs benefit from both use-related and technology-related “sticky information”
(von Hippel, 2005) during the design process, they utilise both open and closed source
software, to be able to use Web APIs for online application development and, finally, they
have a relationship with both end-users and service providers once the product is on the
market, as in the first case a feedback management is required, while in the second one they

can use online services as diffusion channels.
and Diffusion \

/_ Paradigm
Use-related FOSS Feedback

"sticky information" tools /

Userlnnovati

Technology - related WAL pittusion
OBy HE e proprietary channels
sticky information

~— software _/
Producer Inngvation
and Diffusion
Paradigm

Figure 7.5: UDEs benefiting from both models. A synthesis.

7.5.1 Comparison with the open source software model

As shown in the Table 7.4, there are two major differences between the case studied and the
ones described by the literature on open source software. The first regards the developer
resources, while the second regards diffusion modes.

Regarding developer resources, open source software development is based on pre-existing
modules, which are re-used freely, under the condition that the development result is also
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freely disposed to the public (Stallman, 2002; von Krogh et al., 2003b; von Hippel and
von Krogh, 2003, 2006). As Bonaccorsi and Rossi (2003) mention, open source is usually
published under the GPL licence, which obliges the developer to freely reveal all source code
being produced on the basis of open source modules, and thus is “viral”.

However, what was found in the case of Auction Street was that open source software
is combined with the use of both proprietary and Web-based tools. Hence, unlike cases like
the “Apache” web server software, where all knowledge used was user related, since it was
developed by users (Von Hippel, 2001), there was a utilisation of both “user” and “man-
ufacturer” sticky knowledge in the development of this application: beyond understanding
the needs of an eBay seller, the developer needed to understand the technologies of multiple
providers, including Microsoft, eBay and PayPal.

Moreover, the resulting application was not “freely revealed” to the community of eBay
users, it was sold as an application. Thus, it entered competition with other services propos-
ing similar features, also facing marketing challenges. On the one hand, the developer
initiated some advertisement, through the publishing of YouTube videos explaining the appli-
cation’s features to potential clients. On the other hand, he faced the challenge of customer
support - and not community based maintenance, as the open source model suggests - to
further develop the application to be easier to use by a greater clientele. Typically enough,
he cited a competitor (Auctiva) who managed to create a service providing similar features,
though in a more efficient way.

7.5.2 Comparison with the user entrepreneurship literature

The case studied did not reveal an “accidental entrepreneur” process. Much effort was
invested into the development of the application and its commercialisation. That said, the
application did have a value of use for the developer himself, as he can be qualified as a lead
user.

Still, the attributes of the eventual application reveal an impossibility for the developer to
exit the user role, even when passing to the manufacturer one: his application will always need
to be updated with information from the eBay service to be functional. The design analysis
of the application showed that the developer used the design space (Baldwin and Clark, 2006)
provided by the Web APlIs, to provide an extended service for eBay users. This dependence
on the initial service platform resembles the particular case of user-entrepreneurship studied
by Haefliger et al. (2010), where the attributes of the initial service become starting points
for user creative development.

Similar to the literature on user entrepreneurship, competition, marketing and client
support have been challenges faced by the UDE. What is peculiar is the little amount
of investment (characterised by a “spare-time activity”) that was needed for this venture.
Hence, | observed a relatively low “entry cost” (Utterback and Suérez, 1993) for developers,
since having already at their disposal a set of tools to start designing and developing their
own good, “investment” is largely limited to dedication of personal time.

Moreover, the development was based on a multitude of knowledge bases (use context
related, provider related, tool related), which heavily influenced the design itself. Charac-
teristically, the fact that Brown participated in the .NET community, is correlated to the
fact that he used it as a tool for his project. Hence, the investment of learning was mini-
mal, as he could re-use previous knowledge for this new venture. However, the use of this
tool meant that his clients would access it by a specific interface (a Desktop application),
thus it would not be an “entirely Web -based” service. When contacted for the interview,
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Brown seemed to regret this “strategic” choice, as after the development of the applica-
tion he turned his activities towards the second business model, surmising that “that’s what
business do” currently.

The most important difference between user entrepreneurship, as studied by the literature,
and as faced in the particular field, seems to be the “easiness” of investing and de-investing
in the development of applications, without being limited to a sole product, but always being
dependent on a given service provider.

7.6 Conclusion

User-Developer-Entrepreneurs benefit from both user and producer paradigms, by developing
their own applications. While in the specific field of Web-based application development
creating a first version of an application does not require much resources and can, thus, be
undertaken as a “spare-time activity”, further customer support necessitates more investment
from the entrepreneur side. In parallel, when the innovation makes use of Web service
provided information in its design, development and use, its use is determined by a continuous
information flow from the service provider to the application user, rendering the application
dependent on the initial service provider.
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8.1 Problem addressed

The current part addressed the question of “what is Web-based application development”,
exploring the possibility of it being a novel phenomenon (von Krogh et al., 2012). The
possibility of a peculiar modus operandi has been investigated in relationship to the synthetic
distinction between user and manufacturer innovation paradigms (Raasch and von Hippel,
2012).

This investigation has been based on the breaking down of the question into an actor,
means and reasons identification problem. The resolution of such a problem had already
been known in management, since enterprises are called to reply to similar challenges when
faced by the need for a new rationalisation, as induced from my reading of the work of
Hatchuel and Weil (1992).

Hence, to reply to the initial question, | had to explore the questions of “who, how and
why” in respect to the development of Web-based applications.

8.2 Methodology used

The methodology used utilised four different angles, enabling me to identify the Web-based
application development modus operandi by a gradual exploration of its elements.

Initially, in Chapter 5, | explored the potential of new online innovation phenomena by
means of some early indications within the discourse of platform providers, composed after a
series of semi-directed interviews. The indications | found regarded the means of application
development, as well as a first sketch of the figure to identify, the developer.

Then, in Chapter 6 | used a double step methodology to access, distinguish and describe
the figure in question, as well as his means and reasons of action. Using the work of
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von Hippel and von Krogh (2003, 2006) on the distinction between “private investment”,
“collective action” and “private-collective” models, | constructed an analytical framework for
this research step. Both methodological steps used a phenomenon-based research strategy
(von Krogh et al., 2012), consisting in distinguishing the phenomenon of this activity and
then further exploring it by the proposition of alternative research concepts.

The first step focussed on the figure as a result of “what they do”, by joining an ephemeral
development team and observing the means they used and the motives for their action (“ob-
servatory participation”). In the second step of the same chapter | used a more focussed and
systematic approach to further explore this figure through the study of “what he reads”, i.e.
how he acquires the knowledge required for the development process. There, | investigated
the action norms (Argyris and Schon, 1978) assumed by the authors for their readership and
compared them to the ones described by the “private investment” and the “private-collective”
models (von Hippel and von Krogh, 2003, 2006).

Finally, in Chapter 7 | examined a particular case of such an innovation, which was
exemplary not because of its impressive outcomes but because of its compliance to the
concepts explored and elaborated in the previous chapters. The reason behind this Auction
Street application’s development was initially self-use, though in the process its developer
decided to commercialise it. This story further explored the modus operandi in action,
investigating the “boundary case” of the passing from the user to the entrepreneur modes.

8.3 Part outcomes

Figure 8.1 synthesises the outcomes of the current part. Three actor figures have been
identified, all being placed in-between the user and the manufacturer innovation paradigms
(Raasch and von Hippel, 2012):

\ \ USER INNOVATION AND DIFFUSION PARADIGM
\

Innovation Collaborative Evaluation, Peer-to-Peer
by users - Replication, and Improvement Diffusion

I UD : User developing for his own use

UDE : User developing for his own use,
though tries to commercialise it

DE : Developer innovating for
commercialisation, not for own use

\ Market “Research and ~\Prod$ Market

Research Development. /" Diffusion

PRODUCER INNOVATION A!\ln DIFFUSION‘PARADIGM

Figure 8.1: Actor figures identified as compared to the model of Raasch and von Hippel
(2012).

1. The User - Developer (UD), who uses his development skills to innovate for personal
use, much like an “lead user” as described in user innovation literature (von Hippel and
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Katz, 2002; von Hippel, 2005; Franke et al., 2006), though possessing both “use-related
sticky information”, attributed by von Hippel (1990) to users, and “technological sticky
information”, attributed to manufacturers.

2. The User - Developer - Entrepreneur (UDE), who, while having a similar starting point
with the UD, does not “freely reveal” his creation, as the “private-collective” model
suggests (von Hippel and von Krogh, 2003, 2006), but he decides to go on, and try
to commercialise it.

3. The Developer - Entrepreneur (DE), who, unlike the previous two figures, does not
innovate for his own use, but he does so for others, having a commercial goal from
the outset of his design process.

At the same time, all three actors use the same means to develop their own applica-
tions, combining open source software (which is extensively explored by the literature) with
enterprise-provided software, namely Application Programming Interfaces. Both kinds of re-
sources constitute for developers an “innovation palette”, constituting for them the material
conditions to create things they wouldn't have been in position to beforehand.

8.4 Further research

As already discussed, the configuration of the Web-based application development modus
operandi was undertaken by considering one of its known elements (actor, means or reason),
while distinguishing and exploring the others.

As a result, the identification of the three actor figures remains static. Chapter 7 dis-
tinguished a specific case where the modus operandi identified is put in action as a whole,
though there are questions that remain open.

More specifically, the dynamics of the three figures action should be further explored,
while the question of the conditions of appearance of this peculiar modus should also be
identified. In addition, a return to the starting point should be enacted, that is identifications
of some means through which enterprises can manage this phenomenon.

Part Il further explores this modus operandi as a whole, by examining whether or not
it has appeared in different industrial settings. For that, the histories of the enterprise
computer, the personal computer and the radio industry will be reviewed, on the basis of my
specific research problem.

Subsequently, Part Il will return to the field of Web-based application development,
studying the particular conditions for the appearance of “UDE settings”, exploring some
ways in which enterprises can harness the effect of the phenomenon.
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Conclusion de la premiére partie

Probleme de départ

Cette partie a posé la question « qu'est-ce le développement des applications Web », en
explorant la possibilité d'un nouveau phénomeéne (von Krogh et al., 2012). Le modus operandi
particulier a été étudié en rapport avec la distinction synthétique de Raasch et von Hippel
(2012) entre les paradigmes d'innovation usager et industriel.

Cette investigation a été basée sur la considération de la question comme un probléme
d’identification des acteurs, des moyens et des raisons d'action particuliers de ce domaine.
La réponse a ce type de problemes a déja été connue dans la gestion, vu que les entreprises
elles-mémes sont appelées a résoudre des questions similaires, quand elles se trouvent face
a des épreuves de rationalisation (Hatchuel et Weil, 1992; 1995).

Par conséquent, afin de répondre a la question initiale, nous avons été obligés d'explorer
les questions de qui, comment et pourquoi développe ce type d'applications.

Méthodologie utilisée

La méthodologie utilisée a traité le probleme de recherche en adoptant quatre angles d'investigation,
nous permettant d'identifier le modus operandi du développement des applications Web par
une exploration progressive de ses éléments constituants.

Tout d'abord, le Chapitre 5 a exploré I'éventuelle existence d'un nouveau phénomeéne
d'innovation en ligne, comme indiqué par le discours des fournisseurs de services Web - un
discours qui a été restitué a partir des entretiens d'experts d'entreprises. Ces indications
suggéraient |'existence des nouveaux moyens de développement, les APIs, fournis par les
entreprises a des tiers pour qu'ils créent leurs propres applications. De plus, nos interlocuteurs
nous ont indiqué qu'il y avait des individus qui « le font », n'étant « méme pas de start-
ups », puisque leur activité avait un caractere exploratoire, opérée en amont et ouvrant la
possibilité d'innovation. Les indications obtenues par ce chapitre on été utilisées par la suite
pour une exploration plus approfondie de la maniére dont se créent les applications Web en
comparaison avec la synthése de Raasch et von Hippel.

Ensuite, le Chapitre 6 a fait usage d’'une méthodologie a deux étapes, afin d’accéder,
distinguer et explorer I'action de la figure en question, ses moyens et ses raisons. En utilisant
le travail de von Hippel et von Krogh (2003; 2006) sur la distinction entre les modeéles
différents d'innovation, nous avons construit un cadre d'analyse pour cette exploration. La
premiére étape a étudié la figure d'acteur comme un résultat de « ce que I'on fait », en faisant
partie d'une action éphémere de développement d'un site Web (« participation observante
»), nous permettant d'observer les moyens et les raisons d'action en question. Lors de la
deuxieme étape, nous avons utilisé une approche plus systématique, en étudiant la figure
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d’'acteur comme un résultat de « ce que I'on étudie afin d’agir », c’est-a-dire le savoir exigé
pour le développement des applications. En explorant les normes d'action (Argyris et Schon,
1978) assumées par les auteurs de ces livres, nous avons été en mesure d'en faire une
comparaison avec les modeles décrites par von Hippel et von Krogh.

Enfin, le Chapitre 7 a examiné un cas particulier d'une telle innovation, qui fut exemplaire
non pas en raison de ses résultats étonnants, mais en raison de sa conformité aux concepts ex-
plorés et élaborés dans les chapitres précédents. La raison du développement de I'application
étudiée étant facilement identifiable, ce cas nous a permis d'approfondir |'exploration du
modus operandi et de mieux saisir le cas ou une innovation se concoit d'abord afin d'étre
utilisée par son propre développeur, et qui se commercialise par la suite.

Résultats de la partie

La Figure 8.1 (page 150) synthétise les résultats de cette partie. Trois figures d'acteur
ont été identifiées, toutes étant positionnées entre les paradigmes d'innovation d'usager et
d'industriel, comme décrites par Raasch et von Hippel. Ces acteurs sont les suivants:

1. L'Usager-Développeur (UD), exploitant ses compétences de développement afin d'innover
pour son propre usage, semblable au « lead user » décrit par la littérature sur |'innovation
par |'usager (von Hippel et Katz, 2002; von Hippel, 2005; Franke et al., 2006), sauf
qu'il dispose a la fois d'informations liées a |'usage («use context sticky information
»), attribuées par von Hippel aux lead users, et d'informations liées a la fabrication («
technological sticky information »), attribuées par von Hippel aux entreprises.

2. L'Usager-Développeur-Entrepreneur (UDE), ayant une démarche similaire a I'UD, sauf
qu'il ne révele pas librement ses innovations, comme le suggere le modéle « collective
privatif » de von Hippel et von Krogh, mais poursuit sa commercialisation.

3. Le Développeur-Entrepreneur (DE), dont la démarche d'innovation est différente de
celle de deux figures précédentes, comme la démarche d'une propre usage n'est pas a
la base de son activité innovante. En revanche, il innove pour les autres, ayant des
préoccupations de profit des le départ.

En parallele, tous les trois acteurs utilisent les mémes moyens pour développer leurs appli-
cations, en combinant a la fois le logiciel open source (déja exploré par la littérature en
gestion) et des dispositifs fournis par les entreprises, les APls. Ces ressources constituent
une « palette d'innovation » pour les développeurs, dessinant les conditions matérielles de
leur activité potentiellement innovante.

Perspectives de recherche

Comme il a été déja discuté, la configuration du modus operandi du développement des
applications Web a été entreprise en explorant a chaque fois deux de ces éléments constituants
(acteurs, moyens ou raisons), tout en considérant I'un des trois connus.

[l en résulte que, I'identification des trois acteurs reste statique. Le Chapitre 7 a étudié
un cas spécifique ot le mode opératoire identifié est mis en action dans son ensemble, sauf
qu'il y reste encore des questions ouvertes.

Plus précisément, la dynamique des trois figures d'acteurs doit étre étudiée de maniére
plus approfondie, au méme titre que les conditions d'apparition de ces acteurs devraient
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étre identifiées. Par la suite, ces explorations devraient étre utilisées pour la proposition des
moyens de gestion de ce genre d'activité par les entreprises.

La Partie Il approfondira I'exploration du modus operandi identifié dans son ensemble,
en répondant 3 la question de ses conditions d'apparition. A ce propos, I'histoire des trois
cadres industriels proches sera relue sous I'angle du probleme étudié dans cette partie.

Par la suite, la Partie Ill reviendra au champ du développement des applications Web
pour étudier les conditions spécifiques d'apparition des dispositifs des UDEs, en explorant
des méthodes pour que les entreprises soient en mesure d'exploiter les effets de ce modus.
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Part |l

A historical perspective: the role of
UDEs in industrial development
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Une perspective historique : le role des
UDEs dans le développement industriel

La premiere partie de cette étude a été consacrée a I'exploration et la configuration d'un
acteur semblant avoir un r6le important dans I'innovation sur le Web. Trois configura-
tions de cette figure ont été identifiées: |'usager-développeur, exploitant ses compétences
pour innover a son propre usage, |'usager-développeur-entrepreneur, poursuivant ses efforts
a la commercialisation de ces innovations, et le développeur-entrepreneur, innovant pour les
autres, ayant une démarche de profit. Une limite de cette exploration a été sa nature «
statique », vu que le souci initial de notre recherche était la caractérisation de cette figure
d'acteur, et non pas la description de la dynamique mettant en rapport les configurations
différentes de ces acteurs.

La présente partie de cette recherche a émergé comme fruit d'un travail parallele a
I'’exploration des phénomenes d'innovation sur le Web. Comme déja discuté dans la premiére
partie, quant on se trouve face a des phénomeénes potentiellement nouveaux, lors de leur
propre émergence, il est nécessaire que le chercheur puisse prendre une distance du champ
qu'il est en train d'étudier, afin de pouvoir résister a des effets de mode.

Elle est consacrée aux aboutissements d’'un exercice de « problématisation » du role
historique qu'a joué la figure identifiée dans la premiere partie au développement indus-
triel. A ce propos, nous allons proposer une nouvelle lecture de I'évolution historique des
cadres industrielles proches, a savoir les industries de |'ordinateur d’entreprise, de I'ordinateur
personnel et de la radio, une lecture basée sur le travail des historiens. Curieusement, ce
qui ressortira de cette lecture est une apparition assez fréquente de la figure de |'usager-
développeur-entrepreneur (UDE), durant des phases de développement industriel trés en
amont, accompagnant |'apparition d'une nouvelle technologie illustrant un grand potentiel,
dont la valeur reste néanmoins a explorer.

A partir de la premiere expérience étudiée, celle de I'industrie d’ordinateurs d'entreprise,
nous avons induit un modéle selon lequel les UDEs semblent jouer un rdle décisif dans
le développement industriel, lorsque de nouvelles théories et matérialisations d'objets les
incarnant émergent, faits qui conduisent a une émergence de marché précoce. Le role de ces
acteurs s'étend également dans la phase ou ce marché précoce se déploie, tout en explorant
le potentiel de la nouvelle technologie. Le réle dominant des entreprises arrive plus tard,
quand une rationalisation de la conception, de la production et de la commercialisation du
nouvel objet pourra étre proposée. La mise en épreuve de ce modele dans les histoires des
cadres industriels de I'ordinateur personnel et de la radio montre une pertinence inattendue.

Bien que ce travail reste incomplet, il a une contribution double dans la recherche en
business : d'une part, en ce qui concerne la méthodologie d’exploration de I'originalité
d'un phénomeéne potentiellement nouveau, qui fut par ailleurs la démarche initiale de cette
étude historique, cet exercice fournit un premier cadre d'étude comparative. D'autre part,
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le modéle qui se dégage de cet exercice de maniere peu prévisible, contribue a la meilleure
compréhension des dynamiques industrielles entre les innovations des usagers et celles des
entreprises, qui semblent étre catalysées par |'action des UDEs.

La structure de la présente partie suivra le raisonnement initial de notre exercice. Tout
d’'abord, nous relirons I'histoire du cadre industriel de I'ordinateur d’'entreprise, d'ou nous
induirons un modele selon I'analyse de ses phases de développement successives. Par la
suite, nous utiliserons ce modele pour analyser I'histoire du cadre industriel de I'ordinateur
personnel. Enfin, nous utiliserons la méme méthode pour le cas de I'industrie de la radio.

Concernant le modus operandi identifié dans la premiére partie, nous concluons que ses
acteurs (UD, UDE et DE) n'ont qu'un réle temporel, qui sert a explorer un potentiel donné
avant qu’une rationalisation industrielle soit concue et mise en place.

Synthése synoptique du modele et de la présente partie

Une synthése synoptique de la présente partie est illustrée au Tableau 9.1 (page 168) , ou
les éléments majeurs de chaque étape de recherche sont soulignés en rapport avec modéle
aboutissant.

La premiére colonne comprend les caractéristiques majeures de toute phase de développe-
ment industriel identifié (« Matérialisation précoce », « Emergence de marché », « Compéti-
tion dans le brouillard »). Ensuite, les trois autres colonnes sont consacrées a chaque cadre
industriel étudié, celui de |'ordinateur d'entreprise, celui de |'ordinateur personnel et celui de
la radio.

Les deux premieres phases peuvent étre étudiées sur une distinction assez claire du proces-
sus de développement a la base soit d'un concept ancien, « mieux incarné » dans la nouvelle
technologie, soit d'un concept nouveau, constituant un « nouveau réve » a atteindre. Cette
distinction n'est plus le cas dans la phase de la « Compétition dans le brouillard », puisqu'il
y a une fusion des directions d'exploration des anciens et des nouveaux concepts.

Inspiré par Lefebvre (2013), qui propose qu'un cadre industriel peut étre étudié en trois
axes, la distance conceptuelle, la distance cognitive et les relations d'acteurs sous-jacentes,
tous les trois cas seront étudiées a trois niveaux, le conceptuel (marqué dans le Tableau 9.1,
page 168, en couleur bleu-vert), le cognitif (marqué en couleur orchidée) et le relationnel
(marqué en couleur lavande).

Notre étude s'intéresse davantage a la figure de I'usager-développeur-entrepreneur, dans
les configurations identifiées dans la premiére partie de ce travail, et a sa contribution spé-
cifique au développement industriel. Par conséquent, la figure de I'UDE définira également
le niveau de notre analyse.

La limitation majeure de cette étude réside dans |'absence d'une exploration systématique
de deux phases, tres en amont, identifiées mais pas explorées durant ma recherche. La pre-
miere, précédant la phase de la « Matérialisation précoce », est la phase de la « Construction
d’une théorie ». Ainsi, cette partie n'explore pas I'émergence des théories de la Cyberné-
tique ol celle de I'Electromagnétisme, méme si elle en tient compte dans I'investigation des
cadres industriels correspondant. La seconde phase peu explorée est celle de la « Ratio-
nalisation industrielle », suivant celle de la « Compétition dans le brouillard », et qui a été
I'objet d'études renommées, comme celle de Baldwin et Clark (2000) sur la modularisation
de l'industrie d'ordinateurs et la théorie de la modularité ou celle de Hatchuel et Weil (1992)
sur la rationalisation en général.

Les paragraphes suivants exposent les grandes lignes des phases identifiées et explorées.
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La phase de « Matérialisation précoce » : des projets uniques, pour
des clients uniques

Cette phase est déterminée par I'action des usagers-développeurs (UDs), qui créent des
prototypes illustrant un nouveau potentiel. Durant cette phase trés en amont, il est exigé
que les UDs aient une compréhension profonde des nouvelles théories, sur lesquelles est basé
le potentiel en question. Leurs créations correspondent a leurs propres besoins ou leurs
propres réves, et, pourraient donc étre décrites comme des innovations d'usagers von Hippel
(1976). Plus précisément, on peut distinguer deux types de matérialisations précoces:

» De « meilleures solutions », reposant a un concept connu précédemment et, sont donc
comparées a des critéres de performance existants, mais dont le développement fait
usage du nouveau potentiel.

= Des « nouveaux réves », incarnant un concept nouveau, souvent reposant sur la projec-
tion d'un mode de vie différent, et introduisant de nouveaux criteres de performance
lors de leur développement.

De plus, bien que le développement d'un prototype soit souvent un projet individuel, les
UDs sont liés par des collectivités désinvoltes mais intimes, ou les théories sous-jacentes sont
discutées ainsi que la possibilité d'exploration de leur potentiel d'application. Ces collectivités
sont souvent construites autour des structures académiques ou institutionnelles, sans pour
autant étre formalisées. Néanmoins, a ce niveau, la valeur des innovations potentielles est
loin d'étre reconnue par un public pouvant former un marché. Un facteur clef de cette phase
est |'existence d'un client singulier, souvent une entreprise ou une institution, qui financera
cette matérialisation précoce pour son propre usage.

La Section 10.2 étudiera le déroulement de cette phase dans I'histoire de I'industrie
d’ordinateur entreprise, la Section 11.2 |'étudiera dans celle de |'ordinateur personnel, tandis
que la Section 12.2 I'étudiera dans le cas de I'industrie radio.

La phase de I’ « Emergence du marché » : le tout début de la «
production de masse »

Lors de cette phase, qui suit celle de la « Matérialisation précoce », il y a une activité parallele
a la fois sur la base de I'ancien concept et sur la base du nouveau. Comme identifié, c’est
d’'abord I'ancien concept qui attire |'intérét des acteurs établis du marché. Par des variations
conceptuelles, le nouvel objet est commercialisé dans un cercle plus grand de clients, une
mise en marché qui repose sur les savoirs produits dans la phase précédente, a la fois en ce
qui regarde son développement et son usage. Les efforts d'innovation se concentrent sur des
aspects (modules ou caractéristiques) des matérialisations précoces. Les UDEs développent
le produit pour leur propre usage, en méme temps qu'ils cherchent des opportunités de
commercialisation. lls peuvent étre des individus ou des institutions, mais en tous cas la
relation marchande entre fournisseur et client du nouveau produit reste difficile a clarifier.

Par la suite, le développement sur la base d'un nouveau concept prend lieu, utilisant le
méme savoir, bien qu'il affirme une nouvelle valeur. La conception de son extension par des
tiers donne la possibilité d'une exploration conceptuelle plus approfondie, ou les UDEs jouent
un réle important.

Dans tous les deux cas, des « cercles intimes » discutant le processus sont de grande
importance, car ils permettent un premier partage des avancements conceptuels ou cognitifs

161



majeurs parmi les UDEs et les entreprises qui ont rejoint I'épreuve, a prendre en compte par
la suite pendant le processus de développement.

La Section 10.3 étudiera le déroulement de I'émergence du marché dans le cas de
I'ordinateur d'entreprise, la Section 11.3 I'étudiera dans celle de |'ordinateur personnel, tandis
que la Section 12.3 le fera pour le cas de l'industrie radio.

La phase de la « Compétition dans le brouillard »

Durant cette phase, il y a une expansion du marché précoce, caractérisé par une pléthore
de produits utilisant le nouveau potentiel. Un ensemble d'acteurs divers exploitent commer-
cialement ces produits, bien qu'ils explorent encore le potentiel de leurs propres produits.
Au long de cette phase, émerge un « écosystéme d'affaires », décrit par la coexistence des
entreprises, des consommateurs et des développeurs-entrepreneurs (DEs). Un point critique
de la compétition est la gestion du rapport entre les entreprises qui sont actives dans ce
marché et les DEs, vu que celles qui ont déja cultivé des rapports intimes avec les UDEs
de la phase précédente sont dans une position privilégiée. Le savoir est caractérisé ici par
son segmentation, et repose sur des modules, puisqu'une nouvelle synthese reste a devenir
possible.

La Section 10.4 étudiera le déroulement de cette phase dans le cas de l'industrie de
I'ordinateur d’entreprise, la Section 11.4 I'étudiera dans celui de I'ordinateur personnel, tandis
que la Section 12.4 I'étudiera dans celui de I'industrie radio.

La fracture dans le cycle

Dans un des cas étudiés, bien que la phase de la « Compétition dans le brouillard » suivi
d'une phase de « Rationalisation industrielle », des DEs ont réussi de s'en sortir du cycle,
en revenant en arriere, c'est-a-dire en s'adressant de nouveau aux UDs. |l s'agit du cas
de DEC, et du dispositif qui a été appelé plus tard un mini-computer. DEC s'est adressé
a des hackers pour qu'ils complétent le développement de leurs produits, des PDPs. Ces
ordinateurs ont introduit une série d'innovations (notamment en ce qui concerne |'usage des
semi-conducteurs dans leur développement ainsi que leur usage en réseau), qui étaient des
aspects peu valorisées dans la rationalisation concue et implémentée a I'époque par IBM. Ce
cas sera étudié dans la Section 10.6.

Comparaison avec quelques approches sur le
développement industriel par I'innovation

Tandis que la démarche de cette étude historique ne portait pas sur une discussion de
la littérature existante sur le développement industriel, mais elle visait a prendre un recul
historique de I'objet d'étude (le développement des pplications Web) et mettre a |'épreuve
la figure d'acteur configurée, afin de se rendre compte de son originalité ou de sa généricité,
les aboutissements de notre étude pourraient avoir un apport dans la grande discussion sur
le développement industriel. La Section 9.2 discute le modele induit en rapport avec les
approches conceptuelles les plus proches.
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Sur le dilemme de I'innovateur

La paragraphe 9.2.1 discute le célébre travail de Christensen (1997), The innovators dilemma.
Dans sa recherche, Christensen met en avant |'importance des « disruptions », des cas ou
d'innovations technologiques, a priori peu performantes et adressées a des marchés non sig-
nificatifs, arrivent a obtenir une part de marché importante et, au fur et a mesure ou la
technologie avance, ces nouveaux acteurs arrivent a déplacer des entreprises établies aupar-
avant. Le dilemme de I'innovateur consiste a savoir s'il doit poursuivre la commercialisation
d'une nouvelle technologie, tant qu'un marché qui correspondait a son potentiel n'est pas
identifié.

A ce propos, la relecture des histoires des trois cadres industriels étudiés confirme, d’une
part, le phénomeéne décrit par Christensen. Par exemple, |'ordinateur a progressivement
remplacé d'autres équipements d’entreprises, IBM étant le cas exemplaire de la réussite de
cette transition. D’autre part, il y a des cas des « sauts » qui ont une nature différente :
c'est le cas ou ni la technologie, ni le marché ne sont encore la, mais les acteurs impliqués
partagent une estimation de possibilité d'aboutissement d'une innovation, sans pour autant
étre siirs sur I'ampleur de I'effort a fournir pour atteindre les résultats projetés. Un cas tres
typique était celui de |'exigence d'une mémoire d’'ordinateur temporelle et dynamique, lors
des années 1950. La valeur d'une telle mémoire a été pointue tres tot par des entreprises
aériennes, projetant la possibilité de réserver des billets « en ligne » , terme qui a I'époque
était utilisé pour décrire une opération « lorsqu'un ordinateur est déja en train de traiter
des données ». Plusieurs développeurs-entrepreneurs ont exploré la technologie de mémoire
a la base d'un « tambour magnétique », se retrouvant au bord de la faillite. Un peu plus
tard, IBM inventera la RAM, sur la base d’une technologie différente, pouvant satisfaire les
spécifications en question.

Sur la diffusion des innovations

Les paragraphes 9.2.2 et 9.2.3 discutent les approches sur la diffusion d'innovation, notam-
ment le modéle de Rogers et le positionnement de la littérature de |'innovation par |'usager
a ce modele.

Selon cette littérature, une innovation s'opére au sein d'une communauté des « lead users
» avant qu'elle soit reprise par les entreprises, qui la diffuseront aux « early adopters », et, plus
tard, a une majorité de consommateurs. L'étude actuelle met en lumiere la transition dés «
lead users » aux entreprises : dans tous les trois cadres industriels étudiés, il est observé une
transformation progressive des acteurs, des objets, des usages et des marchés avant que le
développement du produit se rationalise. Des UDs aux DEs, |'impulsion entrepreneuriale ainsi
que les responsabilités qui vont avec vont privilégier des concepts a explorer plus que d'autres.
Les « early adopters » du départ, ne sont pas de simples consommateurs : ils participent
au développement de |'objet, en ayant des liens proches avec les UDEs. Méme dans une
configuration d'écosysteme d'affaires, il n'est pas seulement question d'une seule diffusion,
sans innovations supplémentaires, agissant sur la nature de I'objet et explorant des usages
et des marchés possibles, avant une rationalisation industrielle. Cette rationalisation, méme
si elle n'arréte pas I'innovation, impose néanmoins des regles de conception en commun,
conduisant a un marché segmenté, ou la diffusion passe a une « majorité d'usagers ».

Méthodologie de recherche

Christensen (1997) a étudié I'histoire de I'industrie du disque dur, a la suite d'une suggestion
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d'un ami. Christensen s'était intéressé a explorer les raisons pour lesquelles des grandes
industries échouent, et cette histoire se promettait avantageuse pour la discussion de cette
problématique, car l'industrie en question est caractérisée par son déploiement selon des
cycles particulierement courts.

Exigeant une mise en rapport de notre approche méthodologique avec des réflexions
scientifiques portant sur I'étude de I'histoire, la méthode que nous utiliserons dans cette
partie de notre étude peut étre décrite comme une «problématisation limitéey. Faisant usage
des apports des études en histoire adoptant I'approche de Foucault (Castel, 1994; Lefebvre,
2005; 2009; Kendall et Wickham, 1999; Aggeri et Labatut, 2010; Chatzis, 2008), nous allons
explorer les « conditions de possibilité de déploiement » Lefebvre (2005) du modus operandi
identifié dans la partie précédente en étudiant le champ du développement d’applications
Web, dans le développement industriel, comme rencontrées dans les expériences des trois
cadres industriels a étudier.
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Chapter 9

Introduction: an unexpected model for
UDEs and its positioning in the
literature on industrial development
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The first part of the current document was dedicated to the exploration and the configu-
ration of a figure appearing to have a particular role in Web services innovation. | identified
three configurations of this figure: the user-developer, using his skills to innovate for his
own use, the user - developer - entrepreneur, attempting to go on and commercialise this
innovation and the developer - entrepreneur, trying to innovate for others, for an audience
having different needs and desires to himself. A limit of this exploration lay in its “static”
perspective, as my research interest was focused in the characterisation of this figure and
not in the description of the dynamics, linking the different actor configurations.
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The current part of my research emerged as the fruit of parallel work during the ex-
ploration of the Web services innovation phenomena. As already discussed in Part |, when
facing potentially novel phenomena while they occur, there is a need to take a distance
from the field, in order not to be carried away by the trend. Hence, this part is dedicated
to the outcomes of an exercise of a “problematisation” of the historical role of the specific
figure, the User - Developer - Entrepreneur (UDE) in industrial development. To do that, |
revisited the evolution of close industrial settings, namely the computer industry, as studied
by historians of technology and business.

Surprisingly, | found that this figure appears quite often in industry, during phases where
new technologies appear, illustrating a great potential, of which the value remains to be
explored. | induced a model from the experience of the computer industry, according to which
UDEs appear to have a decisive role in industrial development when early materialisations of
new theories emerge, leading to the very beginning of a new market, as well as during the
phase where the early market is deployed while exploring the potential of a new technology.
The dominant role of enterprises comes later, when a rationalisation of the design, production
and commercialisation processes can be proposed. The same model has been tested in the
history of a different industrial setting, the radio industry, where it also appears to be valid.

While this work remains incomplete, it has a double contribution to make to business
research: on the methodological side, which has been the initial motivation for this study, it
can provide a comparative framework for the study of new phenomena while they emerge. A
second, unexpected contribution, is the emerging model itself. This study opens the field for
further research into the interplay between enterprise and user innovation during the passing
from one paradigm to another, as the UDE figure appears to have a catalytic role in this
transition.

The structure of this document will follow the research reasoning used during my study.
Initially, 1 will review the history of the commercial or mainframe computer industry, and
induce a model through an analysis of its successive phases. Then, | use the model to review
the history of the personal computer industry. Finally, | will apply the same model to the
radio broadcasting industry.

Regarding the specific field of Web services, | will be then in a position to draw conclusion
about the limits of UDE figure | identified in the first chapter which has a temporal role,
composed of those who explore the potential of Web services, while exploiting the use values
discovered by the process, until a new encompassing rationalisation is proposed.

9.1 Model and part overview

An overview of the current part is shown in Table 9.1, where the main points of each research
step are highlighted in relationship to the resulting model.

The first column includes the major characteristics for each industrial development phase
identified (Early Materialisation, Market Emergence and Foggy Competition). The three
other columns are dedicated to each of the industries studied, the enterprise computer,
the personal computer and the radio ones. The two first phases can be studied by the clear
distinction of the process on the basis of either an old concept, “better embodied” in the new
technology, or a new concept, constituting a “new dream” to explore. On the contrary, this
is no more the case for the Foggy Competition phase, as the different exploration directions
merge and new ones emerge through the process itself.

Inspired by Lefebvre (2013), who proposes that industrial settings may be studied using
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three axes, the conceptual distance, the cognitive distance the study and the encompassing

actor relationships, in each of the three phases study is undertaken on three levels, the

conceptual (marked in the Table 9.1 in blue-green), the cognitive (marked in the table in
) and the relational (marked in ).

A particular emphasis is given to the figure of user-developer-entrepreneur - as already
identified in Part | for the field of Web services - and his particular contribution to industrial
development. Thus, the UDE figure will also be a level of analysis.

The major limitation of the current study lies in the absence of investigation into two
phases, which were identified during my investigation though not further analysed. The
first, preceding the Concept Materialisation phase is the one of Theory Building. Thus, the
current part does not explore the emergence of Cybernetics theory or the one of Electro-
magnetism, though it takes them into account in the investigation of the computer and the
radio industries respectively. The second phase left unexplored is the one of the Industrial
Rationalisation, which follows the Foggy Competition phase and has been the object of some
renowned studies, such as the one of Baldwin and Clark (2000) on modularisation of the
computer industry and modularity theory and Hatchuel and Weil (1992) on the rationalisation
process in general.

9.1.1 “Early materialisation” phase: unique projects for unique
clients

The “Early materialisation” phase is determined by the action of user - developers (UD),
creating prototypes that illustrate a new potential. During this very early phase, it is required
UDs have a deep understanding of new theories, on which the new potential is based. Thus,
very often, these users are high level researchers. Their creations correspond to their own
needs or “dreams”, thus are typical user innovations (von Hippel, 1976). More precisely,
there are two kinds of early materialisations:

= “Better solutions”, that is materialisations based on a previously known concept and
its corresponding performance criteria, yet are produced by the use of the new tech-
nologies.

= “New dreams”, that is original concept materialisations, based on the imagination of
a different mode of life and introducing original criteria for their production.

In addition, while the prototype development process is usually an individual undertaking,
UDs are tied to loose still “intimate” collectivities, discussing the underpinning theories and
exploring the potential of applications. These collectivities are usually based around academic
and institutional structures. Still, at this level the value of the innovation is not yet recognised
by a public that could form a potential market. Another important factor during this phase
is the existence of a singular client, usually an enterprise or an institution, financing this early
materialisation development for its own use.

Hence, in the case of mainframe or enterprise computers, the well-known ENIAC elec-
tronic calculator was developed as a faster fire table calculation machine, using the theory of
cybernetics and the knowledge on electronics to illustrate the new potential of what came to
be the computer. Its developers, John Eckert and John Mauchly, were high-level researchers,
also participating in a series of “intimate circles” discussing the potential of cybernetics and
electronics, of which the most important was the Association of Computer Machinery, emerg-
ing in parallel with the computer industry. While ENIAC was a single purpose computer, the
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168CHAPTER 9. INTRODUCTION: AN UNEXPECTED MODEL FOR UDES AND ITS POSITIO

INDUSTRY

Early Materialisation : unique projects for unique users

— OlId Concept

— New Concept

Market Emergence: very beginnings of “mass production”

— OlId Concept

— New Concept

Foggy Competition: parallel exploration & exploitation; enterprises, DE, consumers

Table 9.1: Synthesis: Early Materialisation, Market Emergence and Foggy Competition
phases for the three industries studied.




EDVAC one, was developed by the same team having as their ambition to build a “universal
computer”. EDVAC was a first materialisation of many elements still defining a computer,
such as the stored program, and proposed a “computer architecture”, what became known
as the “Von Neumann Architecture”. Both ENIAC and EDVAC had been singular products,
addressed to a specific client, the US army.

In the case of the personal computer, an early materialisation of a “better solution”
was the one of the “microcomputer”, designed by Thi Truong in 1973 as a project for the
French institute INRA, in order to be used in the measurement of evaporative transpiration.
Micral, as it was named, was designed as a smaller and cheaper computer to operate similar
tasks with the mainframes, though less demanding in resources. On the contrary, there
have been many materialisations of the concept of a “personal computer”, initially meaning
a computer one develops for oneself. The Altair computer was the product that managed
to advance the exploration of what a personal computer could be, through the close ties
of the manufacturing start-up, MITS, with its UD community. Characteristically enough,
Microsoft was initially founded to develop Altair's programming language. New criteria, such
as user interaction, were explored by a large community of “hackers”, where researchers and
user-developers had come together.

Similarly, the case of radio industry finds its early materialisation phase initially through
the use of radio frequencies to provide a “better solution” for the telegraph. Marconi,
exploiting family contacts, had the first contract with British Army in 1897 to develop a
“radio telegraph” which was experimentally created in house, using knowledge taught in
Bologna University. Later on, the contract would be generalised and Marconi would build
an empire on “wireless telegraphy”. In parallel, Lee De Forest, an American researcher who
did his PhD on Hertzian waves would develop and experiment some years later with “radio
broadcasting”, where “music could be spread”. The “audion” or “triode” used to amplify
signals was required for such a use and was invented by De Forest in 1906. Later on, De
Forest would play an important role in the creation of FTC, a UD-market oriented radio
manufacturer.

9.1.2 “Market Emergence” phase: very beginnings of “mass
production”

During the Market Emergence phase, which follows the Concept Materialisation one, there
is a parallel activity of both old and new concept based development. Initially, the old con-
cept attracts the interest of established market actors. Through conceptual variations it is
marketed in a larger circle of clients, using the knowledge produced by the earlier phase for
its production, while innovations concern aspects (components or features) of the early ma-
terialisation. User-Developer-Entrepreneurs, developing the product for their own use while
exploring the potential of its commercialisation, can be “free riders” or institutional actors,
nevertheless they are linked by a client-provider relationship, often difficult to formalise.

Then, new concept based development takes place by using the same knowledge of
the early phase, though affirming the new value. The design of its extension provides the
opportunity of further conceptual exploration, where UDEs play a crucial role.

In both cases, “intimate circles” are of high importance, as can enable the early sharing
of major conceptual or cognitive advancement, between UDEs and enterprises, to be taken
into account during the development process.

Hence, in the enterprise computer industry case, old concept based development was
deployed by use of the previous phase knowledge, namely the Von Neumann computer
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architecture, while innovations regarded components - such as the use of a magnetic tape
as a memory substrate. The IBM 701 has, thus, been described as a defence calculator
and its production was organised as a special project within the enterprise. The intimate
relationships between IBM and Von Neumann were proven valuable to the former, as the
EDVAC /Von Neumann architecture was the basis of the new product.

In parallel, a new trajectory of the computer was deployed through the UNIVAC project
by the developers of the ENIAC. Always based on the same architecture and discussed in
the same intimate circle, the ACM, further steps had been started towards the design of
its expansion. Software tools were introduced for its users to be able to adapt it to their
own particular needs. For that, a close relationship with those users, a technical support
structure, was necessary for them to be able to extend the computer.

In the case of the personal computer industry, Micral further advanced its first model and
managed to create a market for the microcomputer. R2E, its manufacturer, used previous
knowledge in computer science to enrich the computer with an operating system and a
programming language, which could be utilised by its users to adapt the computer to their
own, specific tasks.

In parallel, the Macintosh computer, created by Apple a few years after its foundation,
marked the end of the perception of the personal computer as a Do It Yourself (DIY) com-
puter and began the era of the personal computer as a commercial product. Macintosh had
exploited previous knowledge, most importantly conceptual exploration operated within the
Xerox PARC, Xerox being one of the early investors in Apple. While Apple's founders had
already taken part in the early UD community, Macintosh marked also the “professional-
ization” of this community, with a developers community building software applications for
it.

9.1.3 From Early Materialisation to Market Emergence: design
strategies & tactics

Figure 9.1 schematically outlines the design strategies observed in the transition from Early
Materialisation to Market Emergence phases, inspired by the works on CK theory (Hatchuel
and Weil, 2009; Gillier et al., 2010; Lefebvre, 2013, and others). The central part of the
schema refers to the different trajectories of the new and the old concepts. The left part
refers to the intimate relationships developers construct, while the right part refers to the
knowledge related to each level. The levels (reading them top-down) are structured from
abstract to more specific concepts.

As already established in the previous paragraphs, there are two major design strategies to
be used by developers during these two early phases: one which explores an old concept using
the potential of a new theory (e.g. “radio telegraph”, “calculator” or “minicomputer”) and
another which explores a new concept (e.g. “radio broadcasting”, “computer” or “personal
computer”).

Then, there are two complementary tactics, that developers may follow to be able to
materialise their conceptual projections. | name the first one “abstraction”. It is the tactic
according to which developers’ early materialisations are task-specific, while the next ones are
steps towards the materialisation of a more abstract and, thus, general concept. Typically,
Eckert and Mauchly began with a task-specific computer (ENIAC) though having in mind
the construction of a “universal computer” (materialised with EDVAC). The importance of
this tactic lies in the fact that task-based products during Early Materialisation serve a known
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Figure 9.1: From Early Materialisation to Market Emergence: Design strategies.

and identified value, despite the fact that they use “bizarre technologies”. This way an early
inventor can have access to resources, in order to continue their exploration.

A second tactic is to try to materialise an abstract, general concept from the outset
and then specialise it to specific markets. This is the case for instance of Garry Kildall who
developed very early on a generic operating system for microcomputers. Still, during market
emergence, Kildall lost in competition with Microsoft (as MS DOS had greater commercial
success than Kildall's CP/M during Market Emergence). An even more typical case is the
well-known example in STS discipline history of the Diesel engine (Bryant, 1976), which
was not eventually commercialised by the heroic figure of Rudolf Diesel but, instead, by
MAN (Maschinenfabrik Augsburg-Niirnberg). Diesel wanted to commercialise a universal
machine, but from the beginning, faced multiple commercial and technical disappointments,
while MAN was able to tackle the issue with in a more systematic way.

9.1.4 “Foggy competition” phase: parallel exploration &
exploitation. Enterprises, DE, consumers

During the “Foggy competition” phase, there is an expansion of the market, characterised by
considerable product diversity. Actors commercially exploit their goods, while they still ex-
plore the potential of their own products. During this phase, there is a “business ecosystem”,
portrayed by co-existence of enterprises, consumers and developer-entrepreneurs (DEs). A
critical point for competition, is the management of the relationship between the enterprises
that have emerged during the earlier phases and the DEs, where those having already created
intimate relationships with UDEs are in advantageous position. Knowledge is characterised
here by segmentation and is based on components, while a new synthesis is required. Such
a synthesis may include both the academic level and the enterprise one.

Hence, during the foggy competition phase of the enterprise computer industry, a great
diversity of computers was available in the market, with multiple manufacturers (General
Electric, Western Electric, IBM, RCA, Burroughs, to cite a few) proposing different materi-
alisations of what a computer could be. Design variations depended on the different market
niches addressed and the corresponding modules of the computer architecture added a value
to that direction. For instance, an airline computer client valued a computer memory that
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could be modified “online”, that is while the computer was processing, advantaging a direc-
tion that would later be materialised by RAM, a temporary computer memory component.
This nebulous period ended with the dominance of IBM. IBM managed to dominate the mar-
ket through the proposition of a rationalisation through modularisation, with the legendary
S/360 computer series (Baldwin and Clark, 2000), a little bit after the term “Computer
Science” was coined. DEC, an MIT student founded start-up, managed to compete in this
environment based on a community of “hackers”.

In the case of the personal computer industry, the 1980’s were characterised by a great
diversity of “personal computers”, most of which did not look like the ones the broader
public met with after the dominance of the Wintel model (Gawer and Cusumano, 2002) in
the 1990s. The Wintel model along with the USB key managed to rationalise the Personal
or Desktop Computer. While the basic elements of this model were included in the “IBM
PC”, as well as the earlier ones, the role of Compaq, based on a DE community, wasa a
catalyst in its establishment.

9.1.5 Breaking a cycle, beginning another

In all three industrial settings, a phase sequence was observed: Early Materialisation, where
UD played an important role, Market Emergence, where UD started entrepreneurship (be-
came UDE), and Foggy Competition, where the entrepreneur orientation dominated the user
one (DE). Then, there followed an Industrial Rationalisation, mainly by a synthesis that was
at the same time both scientific and productive.

Still, in one case, this circle was broken. This was the case of DEC, building PDP, de-
scribed by the enterprise as “not a computer” and addressing it to UD - while in a period
of Foggy Competition, just before IBM proposed the rationalisation that helped them dom-
inate the enterprise computer market. DEC's minicomputer, as it was later named, gained
ground through a close collaboration with the university "hackers’, who used and extended
its products. It followed a parallel trajectory to the enterprise and the personal computer,
which generally lasted until the rationalisation of the latter one.

9.1.6 From Foggy Competition to Industrial Rationalisation:
design and market strategies & tactics

Figure 9.2 illustrated design and market strategies during the transition from the Foggy Com-
petition to Industrial Rationalisation phases. In parallel to the old/new concept trajectories
of the two first phases, other trajectories are explored and exploited in parallel, drawing on
newer or older concepts.

Such a case is for instance found in radio programs, as opposed to the early, “peer-to-
peer” radio communication. Similarly, during the 1950s for the enterprise computer industry
or during the 1980s for the personal computer industry, a great variety of “computers” where
available in the market, produced either by large companies, such as IBM, or by start-ups. At
this level, there were no common criteria hence the market looked more like a “bazaar” than
a “tidy"”, market-niche segmented one. Typically, IBM engineers admitted back in 1950's
that they knew very little about what computers can do, while the company already produced
and marketed different computer products.

Most usually, the shift towards “newer or older” concepts is undertaken by a “jump”.
This jump can be led by a market opportunity, calling for a technological innovation, or
inversely, a new technological potential seeking a market niche. Yet, whether or not this
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“matching” will be realised, is an open question. Hence, during the 1950s, airline companies
were much interested in the possibility to book tickets using computers. However, such
a task demanded a different architecture than EDVAC's one, as a “dynamic” memory was
required. Component innovations (namely “magnetic drum memories”, as in the case of RCA
and Burroughs Corp. - section 10.4.1 and 10.4.1) illustrated the potential of fulfilling such
a requirement. However, the manufacturers that tried that out failed, as more innovations
were required in order for such components to serve those tasks in a professional way. This
entrepreneurial mode is not a singular characteristic of DEs, as enterprises also act in the
same way.

Foggy competition ends with a new synthesis, which takes into account all exploration
experience of this phase and provides an encompassing concept that can introduce common
criteria for all known markets and technologies. A famous example is the IBM System 360
series which allowed the enterprise to reorganise its entire product lines and propose common
price/performance criteria. Most competitors had to copy those criteria and follow the same,
from then on dominant, design, resulting to a segmented market. Still, as DEC has shown,
a jump is always possible, opening up a new circle that does not comply with the dominant
design.

9.2 A comparison with the innovation-based industrial
development approaches

While the starting point of my research was not to discuss the existing literature on industrial
development but rather to take a historical distance from the object of Web innovation and
the particular figure of the User-Developer-Entrepreneur to “measure” their genericness, the
results of my study may contribute to the discussion on industrial development. Hence, in this
section | correlate my findings with the major analytical frameworks used by business scholars,
participating this way in the large and open-ended discussion on “where does industry come
from".

This Section reviews the major conceptual approaches and positions my model has in
respect to the academic discussion.

9.2.1 The innovator’s dilemma: a new enterprise function?

In his seminal work, The innovator’s dilemma, Clayton Christensen (1997) addresses the
question of “how can great firms fail?”. He proposes an interpretation by the distinction
between sustaining and disruptive technologies. Sustaining technologies “foster improved
product performance” , while the disruptive ones are “innovations that result in worse product
performance, at least in the near-term” (Christensen, 1997, p. 11), though they have some
interesting characteristics:

First, disruptive products are simpler and cheaper; they generally promise lower
margins, not greater profits. Second, disruptive technologies typically are first
commercialized in emerging or insignificant markets. And third, leading firms’
most profitable customers generally don't want, and indeed initially can't use,
products based on disruptive technologies (Christensen, 1997, p. 12).

Moreover, disruptive products have another characteristic, which contributes to their
diffusion in a very small - insignificant for large enterprises - market: they propose a new
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value (Christensen, 1997, p. 175). Christensen also outlines a series of “principles” making
large firms vulnerable at disruptive innovations. He observes thus that “markets that don't
exist can't be analysed” as “the only thing we may know for sure when we read experts’
forecasts about how large emerging markets will become is that they are wrong” (Christensen,
1997, p. 15). Thus, he formulates the innovator's dilemma as follows:

In many instances, leadership in sustaining innovations - about which information
is known and for which plans can be made - is not competitively important. In
such cases, technology followers do about as well as technology leaders. It is in
disruptive innovations, where we know least about the market, that there are such
strong first-mover advantages. This is the innovator's dilemma (Christensen,
1997, p. 15).

Christensen does not provide an answer to the innovator's dilemma, but he indicates
some observations, a methodology that can be helpful for managers, a set of principles.
Firstly, he proposes that “trajectories maps” may help analyse the conditions and situate
the company when faced with a disruption potentially threatening its business. Secondly, he
remarks upon the difficulty of allocating resources to disruptive innovation concepts, as the
return on investment will probably not be sufficient, until those innovations really come to a
mature state. Thirdly, he also remarks upon the difficulty of identifying a market that would
appreciate the new value introduced by the disruption. Fourthly, he notes that enterprise
capabilities are set within the framework of an expertise and are thus very different from
the new ones required for the production and the marketing of a disruptive product. Fifth,
he points out that decision making is very difficult, as the risk is high. Sixth, regarding
strategy, he underlines that companies don't always have to be leaders in all their activity
fields. And seventh, regarding entry barriers, he argues that entry is more difficult than
economists claim, as such barriers are related to “things, such as assets or resources, that
are difficult to obtain or replicate” (Christensen, 1997, p. 172-174).

Hence, as Christensen shows, the adoption of an enterprise level analysis renders the
identification of disruptive innovations a very risky and difficult task. The analysis by tra-
jectory mapping he suggests will be used in the current study as well and will be further
discussed in the methodology section. Still, while he notes that disruptions introduce new
values, he studies their trajectories in comparison to the old performance criteria. Moreover,
Christensen illustrates how the typical enterprise structure lacks the tools to envision and
address innovations that potentially could ex post be proved as disruptive. Therefore, he
suggests that “disruptive technology should be framed as a marketing challenge, not a tech-
nological one” (Christensen, 1997, p. 173), as the typical R&D structure fails to properly
situate the issue.

Disruption as a jump during Foggy Competition

The model that resulted from my study may help further describe the phenomenon of dis-
ruption. Figure 9.3 shows the model by emphasizing the jump strategy. In fact, Christensen
(1997) describes the disruption of a specific market by an innovation regarding a new value.
This innovation however has to meet a specific market niche to succeed. While this market
may be insignificant, further development may threaten pre-existing designs.

Hence, disruption can be described as a jump from a specific trajectory to a new one.
Moreover, this jump can not only be triggered by a technological advancement of a specific
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enterprise seeking a market, as described by Christensen, but by a specific market niche
demanding a breakthrough in existing technologies while they are not yet rationalised.

This was the case for instance of computer companies during the 1950's dealing with
airline enterprises. The requirements the latter imposed (to be able to modify data during
program execution) demanded technological advancements (a dynamic memory) that those
enterprises hadn't been in position to develop - thus leading to severe economic damages.

Beyond modelling disruption, this model also proposes a way in which established en-
terprises may face it: by providing a new synthesis, by rationalising the design and the
production of the different trajectories explored by the whole set of actors, and creating
some common design rules (Baldwin and Clark, 2000), on the basis of which different prod-
uct families may be produced, addressing every known market segment. Of course, new
jumps may occur, towards concepts that are not included in the synthesis, as they hadn't
been explored during the Foggy Competition phase by other actors. This was the case for
instance of DEC's PDP (later called the minicomputer), which managed to compete with
IBM's S 360 computer series in a specific market, the one of University developers (later
known as the first computer hackers).

To do such a synthesis, as Christensen notes, an enterprise should have the knowledge
to do it. Hence, a monitoring of the business environment is required to spot the new
trajectories that emerge and be able to anticipate future synthesis necessary. In fact, as we
will discuss in Part Ill, this is what major Web service providers actually do today.

9.2.2 Lead users and UDEs: on the emergence of markets

In line with Christensen's proposition that the emergence of disruptive innovation should
actually be an issue for marketing, early studies on lead users highlighted the value user
innovation may have for marketing research. Thus, von Hippel (1978b) proposed that,
beyond conducting research for the measuring of already identified needs and desires, a
challenge for enterprise marketing is “to search out data on user prototypes, analyse the
utility these have displayed in field use, and estimate their potential as commercial products”
(von Hippel, 1978b, p. 19). Later research though, focused on the capabilities of user
communities to innovate and diffuse their innovations without the implication of enterprises,
leading to an innovation model parallel to the manufacturers’ one (von Hippel and Katz,
2002; von Hippel and von Krogh, 2003, 2006; Raasch and von Hippel, 2012), as already
discussed in Chapter 6.

The implications of the research on lead users are to be found in a series of fields, varying
from market forecasting (Funk, 2005), to further enabling users to innovate via tool-kits (von
Hippel and Katz, 2002; Baldwin and Clark, 2006) or policy (von Hippel, 2005; Gault and von
Hippel, 2009). Still, as the figure of the lead user is central in this approach, his positioning
in industrial development is also crucial for the understanding of industrial dynamics.

Positioning the activity of lead users in comparison to the well-known model of Rogers
(1962), Churchill et al. (2009) propose the schema shown in Figure 9.4.

Therefore, lead users are the ones who first innovate for their own use, as opposed to
early adopters, who are the first clients of an emerging market. The existence of a market
is thus the vertical line separating the two figures. In addition, user innovation literature
(von Hippel, 1994; Ogawa, 1998; von Hippel, 1998, 2005; Liithje et al., 2005) suggests that
there is a division of “sticky information” between the technological level, retained by the
manufacturers, and the use context one, maintained by lead users. Thus, user innovation is
based on the latter information, allowing a “design division” of innovation process between
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Figure 9.4: Positioning of lead users in Roger's model. Source: Churchill et al. (2009).

manufacturer and user.

However, my findings suggest a different perspective, both in what regards Roger's model
and in what regards “sticky information”, or knowledge.

On the one hand, they suggest that there is no “sudden” passage from lead users to
manufacturers and early adopters. Instead, there is a progressive transformation of both
the actors and the objects of innovation, as markets emerge and competition is unleashed.
On the other hand, UDEs hold both technological and use related knowledge or “sticky
information”, while they also create a new knowledge base, related to potential markets.

More specifically, the figures of UD, UDE and DE, as analysed in Part | are active on
the frontiers of market emergence. Figure 9.5 illustrates this positioning, as will be further
explored in the current part of this thesis. While User-Developers fit the criteria of lead
users, in the sense that they innovate for their own use, once entrepreneurial opportunities
begin to appear, their action norms begin to shift. Thus User-Developer-Entrepreneurs
share characteristics of both lead users and entrepreneurs, but their importance lies in the
fact that they are the first to explore the possibility of a new market emergence. Soon after
market emergence, Developer-Entrepreneurs do not innovate for themselves any more, but
for existing and potential clients, these clients being early adopters.

In parallel, UDEs have to develop both use-context related knowledge and technological
knowledge, as noted in the Figure 9.6, as they are the ones to create the early materialisations
for their own use before attempting to market them. In their entrepreneurial quest, they also
develop the first knowledge about the possibility of markets, at this level insignificant for
enterprises, as Christensen notes.

9.2.3 Innovation diffusion and industrial development phases

The different innovation phenomena are very often analysed on the basis of the model of
innovation diffusion proposed by Rogers by his seminal work in 1962. In a later version,
Rogers (2003, fifth ed.), formulates his model as shown in Figure 9.7. The figures identified
by Rogers met during innovation diffusion are the following: (1) innovators, who “must
be able to cope with a high degree of uncertainty about an innovation at the time he
or she adopts”, (2) early adopters, who “help trigger the critical mass when they adopt an
innovation”(3) early majority, who “follow with deliberate willingness in adopting innovations
but seldom lead”, (4) later majority, for which “most of the uncertainty about a new idea
must be removed before the late majority feel that it is safe to adopt” and (5) laggards, who
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Figure 9.5: The position of UD, UDE and DE in the positioning of Churchill et al. (2009).
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“tend to be suspicious of innovations and of change agents” Rogers (2003, p. 361-366).

Early Late
Majority Majority Laggards
4% J4% 16%
X I+sd

Figure 9.7: Adopter Categorization on the Basis of Innovativeness by Rogers (2003, p. 361).

The model | propose can be situated in relationship to Rogers' one as shown in Fig-
ure 9.8. As it is schematically shown in the figure, the overall “S-curb” is the aggregation
of many smaller ones. Initially, during Early Materialisation two can be identified, as already
stated, the old and the new concept trajectories. Then, the Market Emergence phase is a
lot shorter, and because of this can be characterised as more of an event, when compared
to the Early Materialisation and the Foggy Competition phases. The delivery of the first
UNIVAC by the creators of ENIAC or the period from Apple Il to the first Macintosh are
such events, illustrating the market potential and triggering the period of Foggy Competi-
tion. Then, multiple DEs “enter the game”, designing and selling products of similar kinds,
though still exploring the potential of both the technologies and the market and, thus, in-
venting new trajectories. A new “jump” can emerge before Industrial Rationalisation (such
as DEC’s minicomputers), that can disrupt the industry in the future, unless included in this
rationalisation. Industrial Rationalisation, again, can also be considered an event, as things
radically change: the market segments already explored are afterwards coupled with specific
product series and product lines and market variety is structured through new, “universal”
criteria. For IBM it took three years of Research and Design to propose a new set of design
rules (Baldwin and Clark, 2000) and more years to fully deploy its System 360 computer
series.

Industrial Rationalisation establishes a “dominant design” by “embodying the require-
ments of many classes of users of a particular product” and “enforces standardization so
that production economies can be sought”, eventually leading to a situation where “effective
competition can then take place on the basis of cost as well as product performance” (Utter-
back and Abernathy, 1975; Suérez and Utterback, 1995). For this synthesis to be possible,
additional innovations are required in order to “connect the dots”, as Steve Jobs used to
say, and propose a design that takes into account the exploration of the Foggy Competition
phase.
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Figure 9.8: Positioning of the model | propose in Rogers' one.

9.3 Research Methodology

Christensen (1997) studied the history of the disk drive industry following a friend's advice,
since in this industrial domain “market structure, global scope, and vertical integration
have been so pervasive, rapid, and unrelenting”, in a manner that could be metaphorically
compared to fruit flies very short life cycle: they are “conceived, born, mature, and die all
within a single day” and are studied by “those who study genetics” for this very reason
(Christensen, 1997, p. 20).

Garel and Mock (2012) studied the story of the famous Swatch. This joint work of an
academic and an entrepreneur, the latter having taken part in the process studied, used the
C-K theory (Hatchuel and Weil, 2009). Unlike the disk drive industry, the watch industry is
characterised by very large cycles. In fact, as the authors show, Swatch was a revolution, as it
has been that an industrial production of watches - in terms of the capacity of manufacturing
of millions of similar products - which required a transformation of both the object and the
process of its development.

In a similar way, | will study the patterns on three industrial settings, the enterprise
computer, the personal computer and the radio. The life cycles of these industries have
been greater than the one of disk drives and shorter that the one of watches.

Christensen was interested in answering the question “why do great companies fail?",
hence required a history with frequent enterprise failures. Garel and Mock (2012) exposing
the history of one of the rare though revolutionary innovations in the watch industry were
capable to study the problem of radical innovation “in the making”. My research aims
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to further explore the question “what is the role of UDEs in industrial development™ This
question emerged from the first part of my study, where | identified a figure acting in-between
the user and the manufacturer innovation paradigms (Raasch and von Hippel, 2012), in the
particular field of Web services development. The goal of the current part is to identify
whether this activity, poorly explored by the literature so far, is a peculiarity (von Krogh
et al., 2012) of the Web services phenomenon, or, on the contrary, is an activity recurrently
appearing in industrial development in general. For this, | have chosen to study industrial
settings that are as vast enough to be able to be compared to the Web services domain.
While Christensen's question - enterprise failure - led him to investigate short living industries,
mine obliges me to study their “death”, and | chose to study longer cycles, for this peculiar
actor figure to be identified, and then studied, within the course of industrial development.

My study is inspired by genealogical approaches to the study of history, where the starting
point of historical research is a question of the present and the objective is to explore the
“conditions of specificity deployment possibility” (Lefebvre, 2005). This posture is different
to the one of longitudinal studies which are interested in studying the dynamics of a particular
system (e.g. an organization), on the basis of “how” questions and in terms of an input-
process-output analysis (van de Ven and Huber, 1990).

Genealogical approaches are based on the work of Foucault and the notion of “problema-
tization”, even though, as Castel notes, “the work of Michel Foucault does note explicitly
accord a central place to the notion of problematization”. More generally, the impression
| had during my own study of Foucault's work, is that, despite the pluralism of terms and
methods he introduces, he rarely uses definitions at all, being against the idea that something
(anything) can be defined in a singular and universal way, beyond a specific "problemati-
zation field”. At the same time, he suggested that his work be used as a “tool-kit" for
researchers (Kendall and Wickham, 1999). Castel cites Foucault concerning the issue of
material treatment:

Whoever, on the other hand, wishes to study a problem that has emerged at
a given time must follow other rules: the choice of material as a function of
the givens of a problem; the focus of the analysis on those elements likely to
resolve it; the establishment of relationships that permit this solution. Hence the
indifference to the obligation to say everything, even to satisfy the assembled
jury of specialists (Castel, 1994, p. 242).

Hence, many scholars interested in the history of business use this approach to inves-
tigate the transformations in time of a present problem. Aggeri and Labatut (2010) use
a genealogical analysis to study the theoretical approaches in management that have been
based on management instruments, Lefebvre (2009) studies the genealogy of the work con-
tract, , Garel (2003) proposes a history of project management, Chatzis (2008) studies the
history of the creation of the maintenance activity in the enterprise context.

Still, while the genealogical approach values the moment of emergence of a specific “prob-
lematization” and further explores its transformation in a long chronological scale (Castel,
1994) - typically, many of the problematizations studied by Foucault started in ancient Greece
- my goal is not to identify the beginnings of the role of User-Developer-Entrepreneurs in
industry. My ambition being more modest, | will use a “limited problematization”, aiming
to explore whether or not UDEs have existed in other industries during the previous century
and if they have, whether or not the study of other settings may provide us useful insights
on the “conditions of the UDE specificity deployment possibility”, to enable us to better
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understand the kind of stakes and challenges to which today's online services business are
called to respond.

Research Material: works on history and user-developer Press

A major reference for my study will be the seminal work of Paul Ceruzzi (2003) A history of
modern computing. Taking a distance from the “social constructivism” approach, Ceruzzi
reviews the history of computing after WW Il methodically examining the computer as seen
from the “engineer’s workbench” (Ceruzzi, 2003, p. 5). My reading of Ceruzzi's history will
be based on the problematization of UDE's role in industrial development. Thus, placed in
between what Ceruzzi calls “social constructivism” and the “engineer’'s workbench”, | will
be interested in the workbench, its engineers and the conditions for them to work on the
bench.

A second reference work will be the one of Patrice Flichy (1995a), “Dynamics of modern
communication : the shaping and impact of new communication technologies”, which | will
use as an entry for the study of the radio industry. While Flichy studies communications as
a social phenomenon and is positioned in the debate between historians which highlights the
competition of individual actors, my approach will be based, as previously, in the problema-
tization of UDE's role, while the level of my study will of be themselves as a figure-type and
their “bench”.

This approach will lead me to look at aspects that the two authors consider as secondary,
although they provide precious references in their endnotes to continue the investigation. For
instance, Bill Gates is a prominent figure both in the history of computing and today’s world
business. Still, the fact that he wrote technical articles addressed to the user-developers for
the review of a company producing a computer kit called “Altair” which had an “insignificant”
market, is not something historians will value as a fact of historical importance - incidentally,
neither has Computer Science - which is why it is not referred anywhere. Yet, when compared
to the givens of my problem, it obtains a different meaning, as it is registered in one of the
necessary phases for industrial development, namely the passing from Early Materialisation
to Market Emergence. Such information was possible to trace thanks to the Web, as many
Web repositories, like the DigiBarn Computer Museum ( www.digibarn.com), have done
precious work in gathering and publishing online historical user-developer addressed Press.
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The historical study begins with the examination of the enterprise computer industry.
While popular culture remembers ENIAC as “the first computer”, the decades that followed
were not just a period of “innovation diffusion”. Developer-entrepreneurs commercially ex-
ploited the “new machine”, while exploring its potential and experimenting with different
designs. The “foggy competition” phase in the “mainframe” computers ended with IBM's
System 360 computer family rationalisation.

10.1 Introduction

The emergence of the computer industry that started after WWII is a complex case, an
adventure engaging multiple actors and illustrating the dialectical relationship between in-
novators, emerging uses, markets and technologies, which frames the course of industrial
development.

The current study reveals a richer picture of innovation and its market diffusion than
the one provided by the approaches previously reviewed. In fact, there is no clear distinc-
tion between innovation and its diffusion, as put forward by Rogers, before an industrial
rationalisation: innovations continue to be necessary and critical during market expansion.
During the Foggy Competition phase, developer-entrepreneurs, often originating from the
early circle of user-developers, have a catalytic role both in exploring and exploiting a new
technology.

Enterprise computer “early adopters” define new requirements, apt in their own context
of activity and the projection of use they make of an innovation. In the case of enter-
prise computer industry, developers had to further innovate in order to provide computers
that could be used in different contexts, while these new machines were being diffused in
businesses.

The computer can be generally seen as a disruption (Christensen, 1997) in the enterprise
equipment and machinery market. However, innovators' dilemmas were not limited to the
identification of an appropriate market: the computer was shaped through the interaction
between developers, potential and early adopters, previous equipment manufactures. This
interaction occurred on the basis of technologies and theories available or emerging. Early
user-developers, such as the developers of the ENIAC, opened up a market which would
take about two decades to be rationalised and, thus, segmented in clear niches and the
corresponding product diversity. Equipment enterprises, such as IBM or Remington Rand,
embraced the new technology, though further development and understanding of it was not
a challenge that could be faced with old performance and organisational criteria.

Since the ENIAC early materialisation, the question “how to compute” has been the
basis of an exploration providing different computer and calculator architectures, as well as
software itself. As figure 10.1 suggests, the distinction of early and later phases was not
based on a “task division” between lead users, carriers of “use-context sticky information”
and manufacturers, carriers of “technology related sticky information”, as user innovation
literature suggests (von Hippel, 2005). In practice, what can be ex post distinguished as
a dilemma between “sequential computing” and “parallel computing” has been decisive for
innovation both in regard to the use context and the technologies. On the one hand,
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sequential computing covered much of the requirements of administrative use context, such
as the need to calculate and print payrolls every month. The requirements for memory in
this case were quite flexible and different technologies (from punch cards to electronic tubes
and, much later, semiconductors) helped perform this task efficiently.

On the other hand, services, being based on client interaction, such as airline companies,
required much more frequent or “real time" calculations. Hence, while payrolls, for instance
are printed once and can be calculated before that, every ticket reservation changes the
ticket availability and the next client should be able to take that into account. Here, parallel
computing had a specific value for services. Still, a “dynamic” memory was required for such
a task, one which could not be embodied within existing technologies. Those developers
active in the field innovated with “magnetic drum memory", having quite poor results. Until
IBM's engineers invent the RAM, passing through the “magnetic disk memory"”, the use of
the computer for “real time” programming was a very dangerous “jump” for developers, as
compared to other architectures.

Developer Related
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Figure 10.1: The emergence of the enterprise computer industry. Early Materialisation,
Market Emergence, Foggy Competition and Industrial Rationalisation.

10.1.1 Chapter overview

Table 10.1 outlines the structure of the current chapter. The chapter begins with the Early
Materialisation phase, reviewing the well-known case of the ENIAC computer as well as a less
known but more important computer, the EDVAC (Section 10.2). Yet, before that, a review
of the intimate circles of user-developers which had emerged some years before this project
(paragraph 10.2.1) and their contribution to the ENIAC project is judged necessary for the
better understanding of their developer’s actions. The section continues with the review
of ENIAC development, which can be analysed as an Early Materialisation of a computer:
while addressing the functional requirements of its user, the US Army, for being a single
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task machine, for its developers ENIAC was a first illustration of the new potential, enrolled
in a more ambitious design goal. Using their experience as well as their relations, a second
materialisation, EDVAC, was the first “universal computer”, a future-oriented universalism
emphasising computer potential. Its architecture constituted a first knowledge base for the
next phase. New criteria, such as the “stored program” were introduced. The exploratory
activity of Mauchly and Eckert was discussed and attended by a user-developer “milieu” now
more stabilised. This milieu has also been the place where Mauchly first searched for clients
to finance the development of the first commercial computer. This early experience created
a "how to" that was later proven to be crucial for the industry to emerge.

Section 10.3 pursues the story of Eckert and Mauchly with the development of UNIVAC,
the first commercial computer. While the two actors and the company they built did not
manage to systematise computer production to fit previous criteria (such as manufacturing
robustness), their business was acquired by an equipment manufacturer, Remington Rand.
One year after the first computer delivery, IBM, with the help of von Neumann who had
studied EDVAC's architecture, created its IBM 701, which was internally called a “defence
calculator” as a “separate” project. Market Emergence signified two major changes: on the
one hand, other actors would soon begin to enter the game. On the other hand, utilising
the “universal computer” in different use contexts was proven to be a great challenge, as
client support required both the establishment of a training process and the continuation of
innovations.

Hence, a period of foggy competition started thereafter, where multiple actors entered
a market that was still “under construction” (Section 10.4). Computers were generally pro-
duced and marketed as “machinery”, while exploitation went hand to hand with exploration.
A typical case in this phase is the one of Burroughs company (paragraph 10.4.1). It was cre-
ated by the developers of ENIAC's memory and attempted to question the “von Neumann”
architecture, trying to address the requirements for tasks such as airline ticket booking. This
“jump” was proven to be far too ambitious and Burroughs exited the enterprise market,
though it continued business through military projects. This problem was solved by the
invention of RAM by IBM engineers Hence, while the industry still under emergence had
inherited from previous theories an early market, some starting points of exploration and a
theory, the business ecosystem had yet new trajectories to explore, new uses to invent and
new markets to create, while in competition. A wide, empirical exploration was the result of
this phase, which was exploited to propose a synthesis, an industrial rationalisation.

Section 10.5 briefly reviews the rationalisation of the computer development by IBM.
IBM was based in the previous phase learnings, of which an important event had been the
invention of RAM and the IBM 1401 “universal computer” success, developed by RAM
inventors. The IBM System 360 computer family covered almost every market niche that
had been previously explored by synthesising the existing know-how and proposing common
performance/price criteria. This was achieved by the institution of common design rules and
the modularisation of computer architecture (Baldwin and Clark, 2000).

Still, not all trajectories had been included within the S/360 family. During the late
1950s, DEC drew a different trajectory, that would later be called “minicomputer”, using the
latest inventions on semi-conductors (Section ?7). DEC was targeted at user-developers in
the university, who became known as the early hackers, and collaborated with them in the
further exploration and development of its PDP “data processors”.
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10.2 Early Materialisation: from ENIAC to EDVAC

ENIAC was a fundamental stage in the emergence of the computer industry. Paragraph 10.2.2
will look into the project itself, as well as the role of its two designers in this adventure. While
Ceruzzi (2003) begins his history of modern computing from that period on, it is equally
important to note the emergence of the very concept of a ‘universal computer’, that played
suc