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Résumé— The Open source software phenomenon is alread

well described in literature, but its evolution towds other fields
such as tangible hardware product development, réamsamostly
theoretical. Existing literature has identified thao push the open
source product development (OSPD) practice furthprocess
support is needed to support the organizational telages of such
projects in the achievement of high quality complproducts. The
functionalities of this process support have notdmecharacterized
yet. The objective of this article is to fill thigap by exploring the
practices emerging from OSPD communities to obseerent

usages in order to collaborate incrementally in tHieture. To this

end, Fjeldsted’s framework were activated during a tjtative and

comparative empirical study performed with 28 paiiants of OSPD
projects through semi-directed interviews. The pnaiihary results
indicate 3 main needs of these communities in thetemtial use of
the platform which should serve to characterize a3projects. They
also reveal the importance of the attitude of ongi founders,

namely the capacity for openness and mutual leampirmotivation

for “hedonism”, social entrepreneurship

Mots-clés— Open innovation, Open Source Product [@es
Collaborative design platforms, Product developmenmmunities

INTRODUCTION[TITRE 1]

The rise of participative web technologies and tmst rapid
prototyping machines increasingly enables the gémpetblic to
take an active part in manufacturing activities. @e side, in
the context of the so-called “maker movement” [ditjizens
“reclaim the production”, that is, contest the mpoly of
industry to manufacture products. Supported by cmemce or
inexpensive CAD software, an emerging category hadnie
engineers” experiment home-based production ancke ghair
designs in online CAD repositories. Organized paiecafés or
maker spaces, citizens learn and teach each aiheotproduce
and repair things on their own. On the other sid&je creation
in companies tends to become more permeable tdsirippm
the outside. Under the umbrella of “open innovatifgj this
trend highlights the increased participation of thdividual
customer in the origination and even the developroérihe
offer.

Céline Gros, Jean-Francois Boujut

Univ. Grenoble Alpes, CNRS, G-SCOP
38000 Grenoble — France
celine.gros@grenoble-inp.fr

Rainer Stark, Roland Jochem

Technische Universitat Berlin, IWF
10587 Berlin — Allemagne

This context offers a fertile ground for the exiensof the
open source philosophy to the realms of physicadycts.
Indeed, the last decade has seen the developmepeénfsource
hardware: “open source hardware is hardware whesigil is
made publicly available so that anyone can studgdify,
distribute, make, and sell the design or hardwaset on that
design” [3]. Clearly different profiles and motiiats may lead
to the development and publication of open sourcdyxts. The
ease of sharing digital content makes it possilni@ffly product
creator to publish their design online so thagit be copied or
further developed by spontaneously emerging online
communities. Online web technologies further alttistributed
product development teams to emerge out of a common
willingness of users to shape solutions adaptetthéo needs.
Companies may also take advantage of open soubtiegtion
in order to encourage the adoption of their prosiuahd
stimulate market demand.

The objective of this article is to deliver a qtative
description of practices in open source producteligment
(OSPD) from an engineering and management perspelayi
empirically testing four aspects of OSPD projecthe
organisational structure of their surrounding comity, their
design process, their underling business models thed
supporting online tools they use. The next sectiammarizes
published knowledge about OSPD practices with diqodeir
focus on development process and business modeals an
introduces the research gap addressed in thiteaiffiee adopted
methodological approaeha qualitative empirical study
performed with 23 participants of OSPD projeets introduced
in section 3 and is followed by a description armtassion of
preliminary findings.

Il. WHAT IS OPEN SOURCE PRODUCT DEVELOPMENT

Open source software and open source hardware are
categories of open source innovation as descrigeRialasch et
al. [4]: “free revealing of information on a newsilgn with the
intention of collaborative development of a singksign or a
limited number of related designs for market or -nuarket
exploitation.” Although originally focused on elemic
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hardware, the term "open source hardware" is aded to refer
to any type of tangible artefacts such as mechahaaware,
construction hardware or textile, as these teclyiedo are
gradually impacted by the phenomenon. In the cariéxhis

article focused on engineering and managementipeactwve
define open source product development (OSPD)eagrtitess
of developing open source hardware.

from the start, in OSPD, it tends to be looselyraef at project
start and to mature over time.

B. Implication of opennessin terms of business models

Early views on open source software actively exetud
business ambitions [18]. Initially economists werezled by
the possibility to capture value based on a calleagjood [19].
Then, Dahlander and Gann [20] described how opsovations

In reference to the "Business Model Canvas” [5] [6 comprise both pecuniary and non-pecuniary intevastiTeece

described OSPD projects as a combination of fiwofa: a
platform (a meeting place for contributors), a drigwhat

in [21] highlights the lack of study of businessdats as an
interdisciplinary topic in the social sciences osiness studies

motivates ~ contribution), a community (the group ofgegpite their importance in capturing value forjgcbentering

contributors), a development process and a busimesel.
OSPD projects are moreover defined by their degrée
openness, which is based on three factors: tragspar
accessibility and replicability [7]. Transparenafars to the
possibility for any interested person to accesbmit restriction
sufficient information to understand the product detail.
Accessibility refers to the possibility for anyénésted person to
actively participate in the product developmengtiting design
information. Replicability refers to the possihilifor any
interested person to physically produce the proddhvoisin
et al. [8] analysed the publication behaviour oforgoing and
past open source mechanical hardware projectsiogyaioduct
categories such as agriculture machinery, macloioks;tmeans
of transportation, renewable energy technologiesewen
medical equipment. Their results deliver empireaddence of
the OSPD phenomenon but also underline its hetasitye
suggesting there may be divergent underlying mtdiaa for
going open source, whereas no explanation of #terbgeneity
has been delivered.

A. Implication of openness for the product development
process

How product development is influenced by the défer
aspects of openness has been hardly studied sd&dane
empirical studies provide insights on the matusitpractices in
OSPD projects. They above all underline the curi@ntlevel
of process support [9] [10] [11]. Hansen and How@r?| as
well as Bonvoisin and Boujut [13] highlight theedb be played
by online collaboration platforms in providing timecessary
structuring mechanisms. Both underline the lack asf
appropriate platform designed to help product dgwakent
communities face their organizational challenged achieve
high quality design of complex products.

Beyond the mere description of the current stat®&8PD
practices, some theoretical and empirical contigmst have
been made to identify the intrinsic characteristitthe OSPD
process. It has been highlighted that, especiallyOiSPD
projects aiming at accessibility (where participatiof every
interested person is welcomed), the developmermtegrois not
characterized by clearly defined inputs, outputs tme-lines,
but is more an on-going continuous improvement gged14]
[15]. These projects are characterized by a lowelleaf
restrictions, self-motivation and self-selectiomuddular tasks.
They are therefore not embedded in formal organissitbut
rather in communities of practice [16]. Aksulu anN@de's [17]
highlight that open source development processeenip aim
at generating a functioning technology, but equatlyersonal
development and process learning. While in conwveati
product development, the technological output il defined

new turfs. However, thus far, three different ajites of open
source business models have been identified. Bhgtsbrough
[22] describes them as an amplification effect raiavation.

Open innovation lowers the cost in innovation amddpct

development - thus increasing the effectivity ofueacapture
and creation. Second, Osterwalder & Pigneur [23je@mnd the
inflow and selling of intellectual property and uhef open
source business models as those were value caglyren

systematic collaboration with outside partners.tLasother
perspective on open source business models is¢osH them
in the context of market entry [24] [25].

Today, several options to build a business aroupeno
source software have been identified that can pbeajpto open
source hardware [26] [27]. Dual licensing, as ie ttase of
freemium models for instance, offers a versiornreé fsoftware
as open source and a second version with addetdnoalities
under a proprietary license with revenue. Anotlangple is the
service model based on revenues from servicesasishpport
and system implementation or consulting. Then, rétailer
model sees profits from sales of complementary yertsdsuch
as books or materials. Additionally, distributoneate new
value by aggregating and optimizing open sourceeriztso
that it becomes easier to install and use for earypeople.
However, as described by Osterloh et al. [28] fitha heavily
rely on external contributions from open sourcevgaife face
difficulties when choosing a proprietary businessisi.

The growing importance of open innovation is tied t
distributed contribution, and crowdfunding is a umat
development to this [2]. Through crowdfunding "poopnts not
only receive money, but they also collect suggestiand
perform an early market test" [29]. Neverthelesdliglo[30]
suggests “several determinants of the effectivene$s
crowdfunding”, leading to new measures of successhe
context of open innovation projects.

C. Reasearch question

Few empirical descriptions OSPD practice have been
delivered so far. For instance the functionalitéshe process
support that would be needed to push existing OSRiDtice
forward have not been characterized yet. The dbgcif this
article is to fill this gap by exploring the prams emerging from
OSPD communities to observe current usages. Basedno
empirical approach, it activates Fjeldsted’s [&nfiework by
providing preliminary answers to the four followiggestions:

* Q1 - What kind of business models can OSPD projeate
on?
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* Q2 - What is the organizational structure of a poid
development community?

* Q3 - How is the product development process orgal?iz

* Q4 - What are the requirements for appropriate nenli
supporting platforms?

I1l. METHODOLOGY

In order to address the above mentioned questi®8s,
interviews with initiators of OSPD projects werandoacted. The
criteria used for the selection of OSPD projectsawe

 The product is a tangible and discrete manufadtproduct.
Products of food, process industries and softwesdyzts have
been excluded. A large panel of technologies wassidered
from mechanical to electronic hardware to textile.

« The product is of minimal complexity and contaatdeast
several parts. Products such as business cardriaddecell
phone cases made of one unique 3D-printed partotdufiil
this criterion.

» The product is labelled as open source by itsosading
development community and satisfies or aims tosSathe
criteria of transparency, i.e. blueprints and/orBCAles are
publicly available.

Interviews were led following a semi-structured estie:
discussion was guided thematically through operstiprgs in
order to let unforeseen topics emerge. Interviewen® free to
jump on one topic and to ask spontaneously fudbestions in
order to grasp these new topics as long as all ékeofi the
interviews were addressed at the end. Interviews s@nducted
by two people in order to increase the potentidivef analysis
and recorded so to maximize the potential analybisx post
analysis. After each interview, a summary of firgfinwas
written collaboratively by both interviewers in erdo identify
the most salient themes.

Altogether 29 people were interviewed (for somejquip
more than one person was interviewed and somevieves
were made with more than one interviewee). Theameage
was 33 years with a minimum of 23 and a maximu®4o86%
of the interviewees were male while 14% were femgiee
interviewers took part to the interview campaignheT
interviewees were based in France, Germany, Engltrel
United States, Finland, Spain, and Estonia.

IV. CURRENTS FINDINGS

The present section depicts the preliminary restitetured
around the four research questions formulateddticse2.

A. Business models

High degree of customization. The perpetual dialogue with
the community broadens the range of products andcss.
Contemplating the possibility of mass customization
interviewees specified that the open source movetseless
about mass-manufacturing what is average and worksost,
but rather what is optimum and works best for eamitext. For
instance, depending on the project and the prodete is a
"full spectrum" of potential products to be deveddpa product
to build from scratch, a final product, or a kitcliuding many
options for personalisation. In this perspectivee tmost
pragmatic financial approach seems to be eithekstaps or

ready to buy products. Because "a lot of people ¥eahave the
product but they are not so knowledgeable aboutthawnake it
on [their] own”, the sales revenues will serve affedine to

support the project development.

Revenue models. The revenue streams of projects
interviewed mainly come either from personal mednsn
external foundation grants or from crowdfunding rses.
Crowdfunding, described by one interviewee as “ofdhe
largest innovations in finance in the last centarymore”, is
considered as a way to decentralize innovation tandllow
anyone to develop their ideas. Some projects amtoptrpose a
non-commercial strategy and aim at merely sustgirireir
activity. Some other projects consider a commersiedtegy
(e.g. based on product selling) as a way to sthemgtheir
activity as well as the open source movement asaden\When
looking for financing, the interviewed projectsdithat banks

will shirk away from the open source concept, drat venture

capitalist’s culture is too distant from their owas they are
mainly focused on securing income through protectaf
intellectual property.

Legal statuses. A third of the projects interviewed are non-
profit, four are not legally set-up (hobbyists) afalr are
established companies. Five are “mid-goal entiteeglend of
profit and non-profit, or Community Interest Comjgn(CIC)
aimed to use their profits and assets for publiodgdSome
projects shifted statuses during their developmentil they
found a suitable mid-goal entity. Open source mtgjbave been
reported to be challenging to classify legally.

Licensing. The same difficulty is faced with licensing (i.e.
proprietary versus commercial) and patents. Prioggrojects
guarantees that they stay open, and that comseditonot seize-
and-freeze the innovations. But it is confusingtioose the right
one amid the different existing licences. The chdaltimately
tied to the project’s overall vision. Furthermoratellectual
propriety is also a concern. Although most projegtaild be
honored to see that their innovations are of usethers, it
appeared common courtesy to at least acknowledgerifinal
inventor. When asked about what they felt about ptition,
interviewees generally felt stimulated in the sertkat a
competitor's presence justified the need they trgireg to meet.
Surprisingly many concurred that if an outside camp
managed to do something similar in a better anceratiordable
way, that would be a victory, and they would evewel to
collaborate with them.

Normative pressure towards openness. There was a
general dissatisfaction with projects such as advladt who
closed after receiving external funding. This wascpived as
opportunistic, not in agreement with the open septulosophy
and disappointing to the community. Starting cloaed then
opening seemed more chivalrous. True innovation was
understood to be transparent, and even empowesiagygone
can have access to the blueprint and knowledgepicate. In
this light, dual licensing can be considered asadistic option.

Low cost innovation. Many of the projects interviewed saw
the main advantage of open innovation as a mealwsvefing
the cost in innovation and product development. [Bleered
cost structure of OSPD projects means that “youtduoeed
much capital, you can start with an idea and devélaand
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afterwards it grows and everything is much bettene efficient
and more effective from an innovation part to teermmical
part”. Some even argued that this approach witl teaa positive
societal transformation, in the sense that digogslisuch as
medicine will be more transparent, more efficienyolving
more people trying to find solutions to a giventgdeon. Perhaps,
the natural propensity of open projects to develmmmunities
and strategic partnerships serve as a value catalyx times,
what was first conceived as a product evolvesantedagogical
approach, which takes on a whole other dimensidrgrmthe
project’s holders realize that they were literadlyd positively
changing the lives of others. Other times, the ifpom the
community serves to create novel uses for a giveadyzt.
Many interviewed projects mentioned that this canst
iteration, between developers and community memnibads to
a perceived enhanced quality of OSPD products.

B. Organizational structure of communities

Two project archetypes. Projects seem to range between ! , > =a
isolated innovators and developmerfiontribute to a community may be diverse and diffido

two archetypes:
communities. Isolated innovators are characterizgda low
willingness to co-design. They tend to publish tiokeisign only
after they reached a first stable state, to s@iveansparency
and eventually replicability but not accessibilithAs a
consequence, their surrounding community leans ribsva
community of followers, replicators or users ratliban a
community of developers and there is a small nurobstable

voluntary and therefore characterized by a highduer: people
who come and go and may not finish their tasksther words,
intensity of participation is fickle, and extremdlgxible in time.
Finally, communities may involve a part that isiblie from the
core team but also autonomous pockets whose gctdvihot
visible. One often encountered pattern is thattre team may
not be aware of the number of times the product been
replicated and eventually further developed. Kegiff-track
activity visible without creating a centralized argzation is
therefore one challenge of core teams. Furtherntioege is no
clear figure about the repartition of workload writh
development communities. However, there may bgrafiiant
workload imbalance in the visible part of commuestiwith the
core team making the largest part of the work &edést of the
community performing little work. A challenge fdra core team
and the platform may then be to stimulate collathegaactivity
in order to correct this natural imbalance.

Diversity of motivations. Motivations to either create or

categorize. However, two types of contributors évelopment
communities can be cautiously identified. On the sidle there
are people directly interested in using the prodoctheir own
needs (i.e. for running and eventually improvingitklaily work
in the case of agricultural machine or machinegporhese
people tend to be more and constantly involved Hrair
contribution is seen as crucial for the progresprofects. On

members in the developing team. This team isn't Imucthe other side there are people who may be moeeested in

influenced by outside contributions and keeps thietrol on
design decisions. On the contrary, development camitias are
characterized by high willingness to co-design witie
surrounding community. They appear to adopt aryeatbase
policy, both for working documents regarding thedarct and
the product development process. As a result, ¢weldpment
team usually consists of a core team and a dynanmdcrather
unstable participation of voluntary community memsbe
Therefore, the originators of the project may hdimeited
control over decisions as the design is highlyieficed by the
outside. However, the limit between these two emgére
archetypes is blurred by factors such as the sadedsiilding a
community. Indeed, some projects -- though willing
collaborate and hence striving at accessibility raagerience
difficulties in reaching their target audience anaising
development communities--get stuck in the statewadluntary
isolated innovator.

Division of work. No evidence of common organization

schemes has been found beyond the existence oéla e
team and of a larger group of unbound contributote case
of development communities. Depending on the siz¢he
project and its degree of collaboration, the attiaf the core
team may include participation in the collaboratjp@duct
development process as well as management aj\siieh as
facilitating the work of the community and ensurthg project
goes on track. Beyond the scope of this core teéfifiation to
a community appears fuzzy in terms of quality andrdity.
First, the activity that defines affiliation may hederstood in
different ways depending on the project: who fobothe
project, who uses, buys the product, who givesifaekl who
promotes the product, and who participates in thsigh.
Second, active participation in a development comityuis

the process of making an open source product thaheofinal
product itself. Motivations may be diverse: boredaffinity for
a technology, enjoy the social aspect of workirggetber, enrich
a CV, or training. The contribution of these pedpled however
to be more volatile, may lack of continuity and nmay form the
sufficient basis for bringing projects forward.

Qualification. No evidence of lack of qualification or
amateurism of project members has been found. ©cathitrary,
people contributing tend to be highly qualified asp#cialized
people (e.g. physician, engineer, and filmmakehe Tevel of
formal education of the interviewed people is ghitgh (several
masters, some PhDs).

C. Design process organization

Community momentum. Project initiators who would like
to tap into the potential of co-design are presemtih the
challenge of building a development community. Aklaof
structuring mechanisms can prevent the emergenca of
collaborative process, when collaborative tools methods are
not readily available or sufficiently understood, dedicated
resources for community management and
technological knowhow are lacking. This may result a
discrepancy between the initiators' intention tbatmrate and
the actual organisation of the design process.omescases
initiators may also want to involve volunteers andist on
maintaining exclusive ownership on their projedtshe same
time, thus limiting the available room for actioA. crucial
prerequisite to successfully create the necessargantum for
the emergence of a development community is thepaance
of a relative loss of control over the projectstliss of control
being required for the emergence of the distribotg@dnisation
of work based on self-selection of tasks.

128 Colloque National All-Priméci 4/8

La Plagne (73~ 12 au 14 avril 201

required



Process continuity. As mentioned earlier, product
development communities are characterized by a toigtover
of people, which majorly impedes process efficieriogleed,
short involvement periods imply a higher ratio betw the time
spent for getting started and time spent on praaietork as
well as a higher rate of unfinished tasks. In ortdeoffset the
poor process efficiency related to the lack of Istataff,
development communities tend to promote continaiitgt team
awareness. They strive to ensure that new membeosjain
become quickly accustomed to the current statieegptoject. In
addition they ensure that information is not lostew people
leave. The following strategies are implementedtdne teams
in order face these difficulties:

» Decrease process learning time by defining geacesses
that can be quickly understood, publishing procetsed
information and providing training to newcomers.

* Increase team awareness by promoting the docatm@mbf
day-to-day activities (e.g. through work-logs) dadilitating
project-related as well as social communicationoider to
bridge the geographical distance and strengthdalgs.

« Overcome turnover by rewarding individuals' cimttions
to encourage further involvement of the volunteesrd therefore
lower turnover and creating interfaces beyond pcodiesign
issues (e.g. interfaces with other development conities).

Evolutionary design process. In a collaborative
environment based on volunteer work and withoueatife
operational structures, the essential instrumentpl@yed in
heavyweight processes that ensure convergenceHait of
accountability. Indeed, design briefs, milestor@stoadmaps
have been observed to play a marginal role in éiséga activity.
On the contrary, OSPD projects embedded in devedopm
communities implement a rather evolutionary degigocess.
This process is driven by the formulation of reqmients which
are broken down in modular tasks, eventually embedd a
Kanban board, an issue tracking system or anoth@eqt
management tool. The objective is to reach thet fighel of
granularity allowing a self-selection of tasks hg tommunity
members. This self-selection of tasks replaces emtonal
assignment mechanisms in a context where theeaperative
hierarchical structure. How the contributions ofmeounity
members are then gathered and combined dependéieon
collaborative development platform used and itssiesing
logic. For example, platforms based on the veragsoftware
Git embed workflows allowing a central quality essment of
members' contributions performed by the core teaith w
formally or informally stated criteria. Platformach as wikis
tend on the contrary to support what could be dade"do-
ocracy" (with Depoorter [31]), i.e. a governancedsiallowing
for anyone to initiate ad-hoc solutions as lonthay are willing
to provide them. In this case, the decision prot¢esds to be
implicit or even inexistent: the member who perfednthe
changes being the one who decides of their integratintil
his/her contribution is overridden by some othemtdbution.
From a time perspective, external events such &emfiairs set
a scene for presenting projects results and therdgnd to
replace project milestones as a motivation drieegét tasks
done.

Differentiation and convergence. Although the
evolutionary design process described above sesrkig of
structure, it has been reported to lead to sufficigrocess
convergence. What enables coordination and integradf
contributions towards convergence and eventuallgblst
products is the provision of general project statslao set
minimum requirements. Different levels of deta# atructured
in the form of vision statements, design guidelimeanuals or
simply templates for task setting or contributiohs.case of
design conflict, a new avenue of development camdir off
from the main project, leading to variations beisignply
pursued in parallel and ultimately leading to prtdu
differentiation. The emergence of spin-offs fromigen project
happens to be seen as a sign of proliferationiasédt. It results
from this a possibility for every community membsther to
work towards process convergence or differentiation

D. Overview of used supporting IT tools

Lack of integrated solution. In order to reach process
efficiency and convergence in a context of voluntaork,
defining product development processes striking tiggt
balance between stability and flexibility is notoegh. These
processes also need to be supported by appropoitaborative
software tools. Different online platforms dedichte OSPD
exist already and have been reported to be usedevés, a
number of the interviewed practitioners underscahedlimits
of existing supporting software. There first se¢orise a tension
between an overabundance of specialized IT-toolsnenside
and the lack of an integrated solution for suppgrthe OSPD
process on the other. The high diversity of usedsthaving
conflicting functionalities, creates double work,cannibalizes
each other's communication channels. The abunddnocels is
also reported to create a work overload, sincesthalve to be
tested in order to find the appropriate ones anthtaiaed.
There is a noticeable improvement potential in tewh tool
selection for appropriate functionalities and técahsolutions;
and the integration of such. The most frequent centm
regarding the existing supporting tools is the latk “Github
for hardware”, Github being a portal based on thenosource
versioning software Git and widely used in the opeunrce
software community. General purpose platforms ashikis
are considered as good candidates to integrate@ébessary
supporting functionalities. The advantage of thglséforms is
that they can embed additional modules extendingesnand
needed functionalities. They can also integrateudmntation
templates, which lowers the entry level for noviaed generally
reduce workload since they offer a predefined stirecof data
to be stored. Wikis were however reported to besyndacking
structure and therefore requiring constant attentio

3D model integration. Among functionalities that have
been identified as supportive for the OSPD pro@ess that
could be advantageously embedded in an integrdéfbnmn,
the in-browser integration of 3D models is the nfostuently
cited one. This encompasses: 3D models viewing with
interaction features (rotation, zoom, annotatiorgctien,
exploded view, version comparison), interoperapilit
(compatibility with all types of 3D file formatspnline and
concurrent editing.

Predominance of open sour ce software. Open source tools
tend to be preferred to proprietary tools. A fireason is a
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normative pressure towards the ideal of a complpém source perspectives in the engineering and managementaroése
tool chain, i.e. that not only the result of therkvis made open communities.

source, but also that the work is performed witlerogource
tools. A second reason is the increased contral owe’s own

data and the independence from software vendatloreoportal

providers. Keeping one's own data on her/his owvess
prevents other stakeholders to suppress accessain cases
which have been reported in the interviews.

V. DISCUSSION AND OUTLOOK

The present article constitutes a first attempprovide a
detailed quantitative description of the emergihgmmmenon of
open source product development (OSPD) based ofriemp

data. The deeper knowledge gained on OSPD pragiiogiles
the necessary basis for the future developmentetfiods and
tools supporting OSPD communities in the efficient
development of high quality and complex producaldb allows
deriving more precise questions for further redearthe
observations reported in the previous section amasrized in
table 1 (next page) together with the identificatiof
corresponding challenges for practice.

Some of the observations reported in the previegesian

confirm, extend or clarify previous academic cdnttions. In
terms of business models, the uncertainty in cimgoghe
appropriate revenue model and intellectual propkegnsing
scheme in order to launch or sustain their actifiitywith the
lack of clarity previously highlighted by Teece [2Regarding
community structure, the identification of two OSPIject
archetypes (development community and isolated viatoo)
delivers an interpretation to the heterogeneousiebrs of

OSPD projects in terms of product-related dataisbafirst
observed in Bonvoisin et al. [8]. Regarding desfgoncess
organisation, the phenomenon of self-selectionadutar tasks
described by Miller-Seitz and Reger [16] has bdentified as
a feature of an evolutionary product developmerdcgss
implemented by development communities. Regardin
supporting IT tools, this study clearly confirmsettack of
integrated software support identified by Hansed Howard

Observed practice Challenges
e High degree of ¢ Clarity in terms of which
@ customization commercial of proprietary
e o Need of funding license to use
B o o Normative pressure towards e Find the appropriate legal
@3 | openness status
— g e Understanding of staged
© openness which would help
articulate both incoming
revenues and patents
¢ Two types of projects ¢ Create momentum sc
9 isolated innovators and community of developers
&= | development communities emerge, if wanted
®S o Core team surrounded by a| e Facilitate the work of the
= £ | community of contributors with| community
é, g diverse roles and working paces e Ensure the visibility and the
5 .,; o Workload imbalance convergence of activities
oo between core team and « Mitigate the work imbalance|
O 5 | community o Settle the fickle contribution
‘g « Two types of contributors: | of hobby contributors
% | contribute for fun or contribute
to fulfill a day-to-day need
¢ Discrepancy between lev o Accept losing ubiquitou
g of wished and actual control on the project
S collaboration » Get access to sufficient
? o High turnover decreasing | supporting methods and tools
k=2 the process efficiency o Ensure continuity
g o Diversity of strategies for ¢ Ensure both pace and
; ensuring continuity convergence of the design
8 o Evolutionary design process process
e Tension between project
convergence and differentiatio
e Concurrent use ¢ ¢ Finding the appropriate toc
E specialized IT tools creating for supporting the project.
2 double work and e Need for an integrated
"g communication channels solution, a "GitHub for
g0 o Normative pressure and hardware"
A § practical incentives to use opeln e In-browser integration of of
; source tools 3D-Models required
) 8, ¢ Open source tools that can
be deployed on the project’s
own serve

[32] as well as Bonvoisin and Boujut [13]. Furthemns, it
suggests that distributed IT-architecture and openrce
software are two characteristics which can poditiirgluence

the adoption by OSPD communities - an aspect ¢matstto be VI.
[1] C. VOIGT, C.S. MONTERO, M. MENICHINELLI. "An

overlooked by the existing offer and by previousdemic
contributions such as these from Hansen and Hoj82id

The chosen methodology allows to cover a broadesodp
topics and to get an overview of practices thatbedeved by
the authors to be of upcoming relevance. A drawkacthis
methodology is that it does not allow drawing diifre and
generally applicable conclusions. It should be datewell that,
due to its emergent nature, the studied phenomemmn be
subject to rapid evolutions. Nonetheless, the qtyaraf
performed interviews ensures that the resultseppeesentative
of the current state of development of OSPD andligigt
critical aspects from the perspective of variousraadn the field.

The material presented in the previous sectiont ibe
considered as starting hypotheses for further reseae. for
further qualitative studies on a precise topicarduantitative
data acquisition. It is therefore hoped to open mesearch
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