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Open innovation is a paradigm that proposes that firms can and should use
external as well as internal innovations/ideas. A popular example of open
innovati on hasbeen open sour ce software (OSS). Thekey issuesfacing organi-
zational decision makers considering OSS strategies is, how does the firm
create valuefor the customer while simultaneously extracting value for itself?
However, the adoption of OSS as part of an open innovation strategy is a
recent phenomenon and many unanswered questions remain. Taking the
viewpoint of seven | S/I T decision makersin European firms, this paper reveals
how decision makers considered aspects of value creation, capture, and net-
working in making decisions on adopting open sour ce software. The findings
reveal that while decision makers ook to open innovation for value creation
and capture, thereis still a desireto remain self reliant, resulting in collabo-
rative design (of external innovations) rather than collaborative decision
making with value network partnersin relation to how such innovationswoul d
help create and capture value within firms.
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1 INTRODUCTION AND RESEARCH MOTIVATION

For most of the 20" century, innovation happened insi de the businessand companies
rarely looked outside for new ideas or inventions (Tapscott and Williams 2005).
According to Chesbrough (2004), a paradigm shift is taking place in how companies
commercialize knowledge; characterized as a move from closed innovation to open
innovation. Closedinnovationisaview that successful innovation needscontrol and that
firmsneedto bestrongly self-reliant because of uncertainty with quality, availability, and
capability of others' ideas. Chesbrough (2004) proposes that with the open innovation
paradigm, firms can and should use external as well as internal ideas and that internal
ideas can betaken to market through external channels, outside afirm’ scurrent business,
to generate value. According to Chesbrough (2006), ideal businesses resist the “not
invented here” and “not sold here” syndromesin favor of open innovation. They search
outside their own companies for the best ideas, seeking input from other companies,
including competitors, as well as from customers, suppliers, and vendors. Most impor-
tantly, new productsare not the only tangible manifestation of openinnovation. Services
and processtransformation are equally important facets, whether it isto create enhanced
customer support or to support internal business efficiencies (British Telecom 2006).
Gassman and Enkel (2004) identify three core open innovation processes. (1) the
outside-in process, where acompany’ sinnovativeness can increase through the integra-
tion of suppliers, customers, and external knowledge sourcing, (2) theinside-out process,
where companies can earn profits by bringing ideas to market and transferring ideas to
the outside environment, and (3) the coupled process where companies can combine the
outside-in and inside-out processes by working in alliance with complimentary partners
wheregiveand takeisvital for success. Gassman and Enkel found that while companies
choose one primary process, they often integrate some elements of the other.

A popular example of open innovation is open source software, as exemplified by
the Linux operating system and Apache server. A formal definition of OSS, published
by the Open Source I nitiative, establishesthat software can be called open sourceif it and
itssource code can befreely modified and redistributed (see http://www.opensource.org).
This phenomenon involves thousands of programmers contributing to large and small
scale projects where the central organizing principleis that the software remains free of
most constraints on copying and use common to proprietary materials (Benkler 2002).
As Gassman and Enkel state, “this principal drives the evolutionary development and
improvement of the software” (p. 2). Furthermore, companies interested in an OSS
approach can decide on any of thethree underlying openinnovation processes mentioned
above. For example, in the past, companies such as HP and Sun have used an outside-in
process by donating research and devel opment to the M ozilla open source project while
exploiting the pooled R&D and knowledge of al contributors (i.e., academics, user
organizations, individual hobbyists, etc.) to facilitate the sale of related products. The
result wasthat these firms maximized the returns of their innovation by concentrating on
their own needs and then incorporating the shared browser technology into their own
integrated systems (West and Gallagher 2006). Other companies like IBM have often
used an inside-out approach as part of its OSS initiative that represented spinoutsin the
1990s and, more recently, donated software patents to the OSS community (West and
Gallagher 2006). In addition, the af orementioned companies have also integrated ele-
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ments of the coupled process by successfully cooperating with universities, research
institutes, etc. in both exploiting and sharing information and knowledge.

According to Agerfalk et a. (2005), the open source movement has pragmatically
shifted the center of gravity toward amore business-friendly and hybrid concept, and, in
commercial settings, OSSisrapidly transforming into aviable alternative to proprietary
software. Indeed this accommodation with the commercial mainstream may be a
harbinger of an end to the current dominance of a proprietary, closed source software
model (Fitzgerald 2006). However, despite research carried by West and Gallagher
(2006) and by West (2007), the use of OSS as part of an open innovation strategy issuch
arecent phenomenon that many unanswered questionsstill persist. Furthermore, existing
research isbased on the experiences of U.S. firms. The shifting of focusfrom ownership
to the concept of openness requires areconsideration of the processesthat underlievalue
creation and value capture, and thus necessitate consideration of theissue at the level of
abusinessmodel (Chesbrough and A ppleyard 2007), although the consideration of such
issues using value chain analysis (Porter 1985), transaction cost economics (Williamson
1981), and the resource-based view of the firm (Barney 1991) may also prove useful.
However, such approaches are based on ownership and control as the key levers in
achieving strategic success. Consequently, all focuslargely withinthefirm, or withinthe
value chain in which the firm is embedded, and by doing so take no notice of the
potential value of external resources that are not owned by the firm in question (Ches-
brough and Appleyard 2007).

Chesbrough (2003) assertsthat firmsneed abusinessmodel to profit frominnovation
as a successful business model may offer more value to the customer or completely
replace the old way of doing things (see Magretta2002). According to Osterwalder and
Pigneur (2002, p. 2) a business model can be defined as

a description of the value a company offers to one or several segments of
customers and the architecture of the firm and its network of partners for
creating, marketing and delivering this value and relationship capital, in order
to generate profitable and sustainabl e revenue streams.

For Osterwalder and Pigneur, abusinessmodel is”the missing link between strategy and
business processes’ (p. 3). West and Gallagher propose that the combination of shared
production and low cost of OSS has resulted in firms reconsidering their proprietary
business models and that the fundamental question for a firm’s business model is, how
doesthefirm create value for the customer while simultaneously extracting some of the
value for itself? However, it has been found that the use of open source by firms
generally begins in ways that does not disrupt their fundamental business model, or
comes at atime when their existing business model is so threatened that they are forced
to make radical changes (West and Gallagher 2006). In general, the comprehension of
issues surrounding OSS business models appear inadequate. As Feller et al. (2006)
found, much of the research in the area of OSS to date has instead focused on socio-
cultural and software engineering issues. While researchers such as Hecker (2000),
Koenig (2004), Krishnamurthy (2005), and Onetti and Capobianco (2005) have under-
taken much research to refine and elaborate OSS business models, revenue generation
has been the main focusfor most of thisresearch, neglecting other aspects of the business
model such as the value component.
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Prior research hasidentified threekey elementsof abusinessmodel: valuecreation,
value capture, and a value network (Chesbrough 2006; Chesbrough and Rosenbloom
2002; Morriset a. 2005; Teece 18761 Shafer et al. 2005; West 2007). Open innovation
explicitly incorporates the business model asthe source of both value creation and value
capture. However, Chesbrough (2006) argues that while open source shares the focus
on va ue creation throughout the value chain, its proponents usually deny or downplay
the importance of value capture. Value creation can be defined as a universal element
of recent conceptions of a business model and entails identifying relevant customer
segments, the value proposition for each, and how that business model will provide that
value (West 2007). Value capture explains how a firm captures value from its value
creation. Some of thekey stepsareto definearevenue model, ensuring the cost structure
is consistent with the customer’s perceived value and the portion that will be captured,
and that firms establish durable external relationships with customers and third parties
(West 2007). However, OSShasalower formal appropriability than proprietary software
because the source code is available for reuse and modification by competitors, com-
plementors, and customers. It has been suggested that for firms utilizing OSS, “the busi-
ness model depends on selling complementary goods or services to capture value, or
leveraging tacit knowledge or other intangible sources of advantage over rivals’ (West
2007, p. 179). In order to understand val ue creation and value capture in the context of
OSS, Helander and Laine (2006) argue that val ue needs to be defined in nonmonetary as
well as monetary terms. Open innovation also both enables and builds on interorgani-
zational collaboration, often referred to as a value network (West and Gallagher 2006)
or ecosystem (Adner 2006). Dahlander (2004) proposes that in addition to inter-
organizational relations, it isrelations with users and devel opersthat constitute the OSS
community that are important for the firm.

With the exception of West and Gallagher (2006) and West (2007), academic
research on value creation, value capture, and value networks in OS strategies appears
toberather sparse. Furthermore, literature articulating the central characteristicsof OSS
that enable or hinder value creation and value capture is quite limited. This paper
attempts to address this gap by first investigating the circumstances that motivate
European firms to embrace an open innovation strategy such as OSS. Second, it will
identify the characteristics of OSS that enable or impede a firm’s business model to
create and capture value. Therole of the value network in creating and capturing value
will also be explored. The paper is organized as follows. It begins by discussing the
research objective and research method. The findings are then presented. The paper
concludes that there are many characteristics that have the potential to achieve value
creation, value capture, and a value network. However, there also exist many charac-
teristics that have the potential to impede value creation and value capture. In addition,
OSS offers a major example of how open innovation can change a business since
collaborating as part of a value network appears to be a crucial source of both value
creation and value capture.

2 RESEARCH OBJECTIVE AND METHOD

Theobjectiveof thisstudy isto (1) examinethecircumstancesthat motivatedecision
makers in commercial firms to embrace an OSS strategy and (2) identify the charac-
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teristics of OSS that enable or hinder value creation, value capture, and aval ue network.
Due to the relatively novel phenomena being examined and the scarcity of empirical
work in the area, the study was categorized as exploratory. In such circumstances,
Marshall and Rossman (1989) suggest that either a case study or field study research
methodology can be used. The researchers decided that a field study would be appro-
priate as it would facilitate the collection of rich data from alarger number of organi-
zations and would form the basis for more focused research at alater stage. A stratified
sample was used to give diversity in the sample (see Patton 1990). Data collection was
carried out using semi-structured interviewing in seven companies (see Table 1). Each
interview |asted between 45 minutesand 2 hours. Content analysiswas undertaken using
coding techniques proposed by Straussand Corbin (1990). Thisapproach recognizesthat
social phenomenaare complex, and seeksto devel op theory systematically inanintimate
relationship with the data. Thisform of analysisfacilitates the development of substan-
tive theory without prior hypotheses (Baskerville and PriessHegje 2001) and can be
utilized in the absence of, or in conjunction with, existing theory. In theinitial phase,
open coding was used to determine the main ideasin each transcript. These ideas were
then grouped by significant headings to reveal categories and subcategories. The next
step involved axial coding, which is the process of relating categories to their sub-
categories. Asalist of codes began to emerge, the analysis moved to a higher or more
abstract level, looking for arelationship between the codes. Oncearelationship had been
determined, the focus returned to the data to question the validity of these relationships.

Table 1. Companies Studied

Name Business Extent of OSS Adoption Respondent
Eircom Group | Telecommunications | Some use of OS productsin Technical
PLC, Ireland technical support, e.g., JBoss Architecture

application server, MySQL, but | Manager
quite limited adoption
Nokia Research | Mobile Extensive use in telecommuni- | Head of
Centre, Finland | Communications cations infrastructure and Software
embedded applications Technology
Phillips Medical | Supplier of medical | Limited; involved in some OS | International
Systems, equipment and projects; hopeto increase level | Project Leader
Netherlands devices of adoption
Sony Computer | Manufacturers and Extensive use in servers, con- Technical
Entertainment | distributors of sumer products, etc.; increasing | Specialist
Europe, UK entertainment levels of adoption
systems
St. Galler Media Extensive, entire SAP software | Chief
Tagblatt AG, environment Information
Switzerland Officer
Supertramp, UK | Manufacturing Extensive (100% open source) | Technical
Director
Vodafone, Mobile None; collaborating with others | R&D Engineer
Spain Communications to create Linux platform for Head of R&D
mobiles
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3 FINDINGS

3.1 What Circumstances Motivate Decision Makers in Commercial
Organizations to Embrace an OSS Strategy?

Thestudy reveal ed that the circumstancesthat motivated decision makersto embrace
or to consider embracing an OSS strategy varied. In the case of Supertramp, the tech-
nical director explained that prior to OSS adoption, booming sales meant their
proprietary-based I T systems were becoming overloaded and customer service was suf-
fering asaresult. He pointed out that “the company’ s problem was that its market share
was growing and the business was growing so rapidly...the systems that we were using
just were not going to scale and the scal ability waswhat wasrequired.” Microsoft, at the
time, were bringing out avolume licensing program, which meant that the company was
starting to feel the push to thisupgrade path. Asthetechnical director further explained,
“We were looking really at quite a significant budget, something in the region of about
£15,000. Thiswas quite an expense but we were also struggling with scalability and
reliability issues and they were probably contracting more value from the business than
just facing the licensing costs.” This finding tends to support those of West and
Gallagher (2006) who proposed that the use of OSS by firms comes at atime when their
existing business model is so threatened that they are forced then to make radical
changes. Thiswasone of thethingsthat drovethe decision to adopt OSSin the company
because they knew they “could go from 10 to 40 users without any more licensing costs,
proprietary software costs and that the system would more than likely deliver it” (Tech-
nical Manager, Supertramp). Similar to Supertramp’ scase, the ClO at St. Galler Tagblatt
explained that the company was attracted to the enormous cost saving potential of OSS.
Previous to OSS adoption, the company found the cost of software licensing and major
hardware and software upgrades quite challenging. Aspart of an|T strategy in 2003, the
company decided to migrate the existing SAP software environment and third-party
system maintenance applications to Linux while implementing MaxDB as a cost-
effective aternative to their previous database system. As the CIO in the company
explained, “in this strategy we declared that we wanted to use Linux whenever possible
and Windows when we had to. And we wanted the cheaper Unix but with the stability
of Unix. And so SAPisrunning out of Linux since 2004 without any problems.”

For SCEE, thetechnical specialist explained that open source softwarewasnot at the
core of their business plan or activities (which revolve around devel oping and releasing
Playstations and Playstation games, and the sale of software). Rather, the use of OSSin
products arose out of consumer demand for the product (thousands of requests from
open-source programmers who believed that this product could make a significant
contribution). This finding is in line with Chesbrough’s (2006) suggestion that one
business model that makes good business senseisto be very open with technol ogiesthat
are not inputs to the core activities of the firm but still are complementary. For SCEE,
it can be said that customer perceptionswerethevaluedriversfor thiscompany, thusone
of their reasons for deciding to embrace OSS. As this technical specialist revealed,
“They wanted this product, they wanted to be able to have Linux running on the machine
and to be able to run OSS.” However, it can aso be suggested that the use of OSS by
thisfirm began in such away that it would not interfere with their core business model,
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thus supporting findings from West and Gallagher. This technical specialist further
explained that the Linux kit was not really made as a significant revenue source for the
firm, but rather “it was made with a sort of business plan that we would break even on
it. What it would do is give people a chance to get familiar with our platform from a
development point of view so that peoplewho go into theindustry to make PS2 software
do a better job because they have had the chance, with little cost to themselves, to get
familiar with our hardware. Soitwasmore of anintellectual gamethan afinancial one.”

According to the head of Software and Technology at Nokia Research Centre, there
are two mgjor efforts where the company has embraced OSS. One concerns the tele-
communications infrastructure and products where Linux is used as one of the primary
platforms and the other is Linux embedded applications. The head of Software and
Technology inthiscompany pointed out that one of the main reasonsfor embracing OSS
was top management’ s desire to learn more about the software (i.e., where it could be
used and how). Another reason was that the company favored components that were
developed by active communities and used by many. The project leader at Philips
Medical Systems aso revealed that while the company has limited adoption of OSS at
present, it isinevitable that they will have OSSin their productsin afew years because
he viewed this as the only way to get all of the software that the company needs. He
further explained that pulling open source tools in the imaging systems environment
would beuseful because the company could usethemto provide codefor more platforms,
reducing therisk of lock-in. Presently there are somebottom-upinitiativesunderway and
the company is currently looking at the business values and problems of introducing
OSS. For Vodafone, the R& D engineer explained that while they have not yet adopted
OSS, they are interested in it and see it as a new way of collaboration that will allow
themto do more things from atechnological point of view (e.g., develop anew operating
system for mobile phones). The R& D department in this company has aready begun
projects in open source and they have established contact with members of the open
source community.

In contrast to the above, thetechnical architecture manager at Eircom explained that
there was no formal policy in the company around OSS adoption and that it “ crept in by
osmosis.” This manager felt that OSS was not a viable business approach per se and
viewed it only as a development model. As he explained, “It’s not a question of OS
versus proprietary. We want to introduce better quality softwareto meet our needs. We
wouldn’t really discriminate on the development model used and that’ sall OSSisin our
books, a development model that produces generally very high quality software.” He
further explained that “you can stand over a proprietary solution, by and large, because
you can see how well the company is funded and how much they’re spending on R&D
and where they are bringing the product to and why, what’s driving them, and you can
see their profitability and so on. And you can understand that that’s a natural business
model that we' reall aware of. Y ou can't seethat in alot of open source products, so you
don’t know where it’s going to end up.”

3.2 Value Creation

The study found that there were many characteristics of OSS that facilitated value
creation for the companies. For Supertramp, the business processes were the value
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drivers and, thus, the focus on creating value was to improve the efficiencies of those
businessprocesses. |mplementing OSS greatly enhanced the efficiency of their business
processes, which in turn dramatically improved productivity and customer service. The
lower costs associated with OSS were seen as very beneficial inthiscase. Thetechnical
director in the company explained that one of the advantages of implementing OSS was
the ability “to utilize theflexibility of OSS and make it match the business process. And
the low cost of it has meant that we could spend more of our budget on analyzing the
business model in the first place.” He further added that if the company had continued
using proprietary systems, this would have resulted in more hardware and software
upgrades, causing their investment in staff and staff capability to be significantly less
thanitistoday. Similarly, the ClO at St. Galler Tagblatt also revealed that the total cost
of ownershipfor thecompany isdramatically lower thanthat of their previousproprietary
Unix environment and calculated savings of €340,000 a year as a result of moving to
Linux.

According to West (2007) customers expect a richer whole product solution (e.g. ,
integration, customization, and support). One mechanism for creating somevalueisthe
use of complementary assets (see Teece 1986). Thetechnical specialist at SCEE pointed
out that the lower costs associated with OSS facilitated the creation of an infrastructure
that encourages participation and collaboration between the company and their
customers. The company provides support websites (all running on OS based software)
that give support to their customers for PS2, PSP, and PS3. As the technical specialist
explained, “The whole support infrastructure that we have for developers working on
games for those machinesis based around our support infrastructure, our websites, our
newsgroups, instant messaging services, and thoseareall running on OS based software.”
She further explained that the Linux for PS3 provides an option for third-party system
softwareto beinstalled on the PS3 system instead of the system provided by SCEE, thus
leveraging its value creation to customers. The head of Software and Technology at
Nokia Research Centre also pointed out that the company findsit beneficial to use OSS
in some of their consumer products because, in addition to saving time and money, it
allowsthe company to shape their products according to market needs. The use of OSS
in their product creates value to the customers as it offers them upgraded software,
enhanced features, and improved performance. For some of itsproducts, Nokiarel eases
the code to the open source community, enabling both knowledge sharing and collabo-
ration, in addition to creating value that is seen as beneficial to the community. In this
way, the company not only counts on third-party devel opers adopting them widely, but
also innovating on the core technology. In addition, the head of Software and
Technology at NokiaResearch Centre considered thelow cost of OSSextremely valuable
asit allowed the company to share expenses with other compani es with whom they had
made joint ventures, thus enabling more value creation in the company.

Thequality, reliability, security, and performance of OSSwerea so perceived by all
of the companies as particularly important characteristicsin facilitating value creation.
For exampl e, respondents pointed out that thequality of devel opers, the enhanced quality
from peer reviews, and the quality of OSS tools and software were superb, hence
enabling their respective companiesto create morevalue. Intermsof the quality of OSS
packages, thetechnical specialist at SCEE explained that they had many exampleswhere
they were able to pick up something that was an already established and proven tool and
aserious contender with other licensed software aternativesin the market. Thisin turn
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gave the company the ability to get an entire platform of functionality together by using
software that had “been reviewed and used in anger by other people” (Technical Spe-
ciaist, SCEE). Similarly, thetechnical director at Supertramp found the quality of sup-
port, available knowledge, and willingness of the open source community quite remark-
able and pointed out that he did not seethat level of support availability from proprietary
companies. However, while the technical architecture of Eircom viewed quality as one
of the benefits of OSS, he al so stated that this could only be applied to top-tier, mature,
open source products like Linux, Apache, and MySQL. Similarly, the head of Software
and Technol ogy at the NokiaResearch Centre agreed that some open source productslike
Linux have established themselves over the years but many are not as mature.

Withregardtothereliability of OSS, thetechnical manager at Supertramp explained
that “when they brought their enterprise resource planning system server down, which
was running RedHat Linux, for a hardware upgrade, it had 1,011 days of timeon it asit
never had to be rebooted.” Also in relation to the stability and security of OSS, it was
found that in comparison to proprietary packages, there was no need to install anti-virus
software on everything as there was no need for it. Asthe head of Software and Tech-
nology at Nokia Research Centre explained, “In terms of security, there are advantages
because there are less viruses and worms and whatnot around compared to Windows.”
The technical specialist at SCEE also pointed out that “we know people are able to see
how the software works, what the back end islike and really we are quite big subscribers
to not going for security through obscurity but security through proper methods.” In
terms of performance, the technical director for Supertramp explained that by switching
from Windows to Samba, the performance capacity over the networks for file sharing
greatly improved. Healso found that their Linux server could handle 25 or 26 clientsin
comparison to 14 or 15 on Windows. Similarly, the CIO of St. Galler Tagblatt dis-
covered that by implementing OSS, the batch jobsin their SAP environment were three
to nine times faster than with Unix.

However, it became apparent that there are many characteristics of OSS that have
the potential to impede value creation. For example, it wasfound that one of the biggest
obstacles to value creation was the lack of ownership issue. One likes to know that if
there is a problem, they can pick up the phone and this problem can be analyzed and
fixed. For example, the project leader at Philips Medical systems revealed that “if our
developers cannot find the source of the problem, then it may take longer than they
expected. Thehistory of OSStellsdifferently but formally thereisnoonetogoto...who
isresponsible for what isless clear in an open source environment.” However, contrary
to this, the technical director at Supertramp believed that “that’s a complete fagade
because if you look at any end user license agreement, the first thing that they do in an
license agreement, proprietary or open source, iswaive al responsibility and warranty.
So | think that that’ sjust the marketing spiel that we seein breeding fear, uncertainty and
doubt.” The majority of the companies considered the lack of user support to be a real
impediment to creating value. Some of the compani es haveteamsof talented technicians
that can cover the support risk internally. However, thisisnot alwaysan option for many
of the smaller organizations or very large organizations that have problems finding the
right staff and competencies required to carry out this support. The technical manager
at Eircom explained that, to solve the support problem, “We aigned ourselves with a
third party support supplier....In other words, we have shouldered the risk on to them.
What that gives us though, in fairness, is expert support services from a competent
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supplier who is active in the open source community and familiar with those individual
products and is in fact working with them on a daily basis in the context of their own
product development.”

Other issueswith the potential to hinder value creation included compatibility issues
and poor documentation. For example, the technical specialist at SCEE mentioned that
compatibility of OSS with current tasks of developers was a concern as they sometimes
were uncomfortable and unhappy with having to use OS based operating systems pack-
ages. Thetechnical architecture manager at Eircom also pointed out that there are often
issues with the compatibility of OSS products with the current technology in the
company. He pointed out that the company waslike abrass clock and explained, “It has
to run smoothly and it hasto run in a predictable fashion. When you open up the brass
clock, everythinginsideit must be compatible...they must all beof anindustrial strength.
Alsofor aclock to be efficient, it needsto have the right number of partsinit....Sowhen
you look at the likes of open source, because you can acquire for free or very close to
it...select a product and then download it and install it and so on. Theissue that arises
in here, for example, is that we end up with alot of moving parts. More than we need
and overlapping parts, competing parts, not the placeto be.” Intermsof poor documen-
tation, the I T specialist at SCEE explained that, “If you try and find a software package
to access database or templating layer or whatever you are looking for, you'll find a
myriad of solutions that will claim to meet your needs and some of them will have died
in development some time ago.”

3.3 Value Capture

Various attributes of OSS aso enabled the companies to capture value in different
ways. For example, thetechnical manager in Supertramp explained that by migrating to
OSS, in addition to dramatic cost savings, the company “didn’t have any datacorruption
and all of a sudden we had all of our data in one place, both financial and customer
relationship management. It really transformed...the business process.” Because the
migration to OSS was so successful, the company decided to create a spinout company
(i.e., the process of reaching external markets through external business ventures, with
theexplicitintention of providing reliableand effective | T solutionsto other businesses).
According to West (2007), firms have opportunities to release more value from their
technologies by situating them outside the firm, but at the same time maintaining
corporateinvolvement. Focusing on an inside-out process by transferring ideas outside
the company’ s boundaries had clear advantages for Supertramp in terms of both value
creation and value capture as they were able to leverage their experience with OSS to
meet a new customer requirement, thus opening up a whole new revenue stream. OSS
had already provenitself inthe company and many of its staff memberswere experienced
technically with the software, thus reducing the risk of failure in this new venture.

For SCEE, the value capture in utilizing OSS was “the fact that we can do some of
theresearch using existing OSStools, create some of the productsbased on OSS systems,
and run out support sites using OSS is an extra saving that we would lose otherwise’
(Technical Specialist, SCEE). By using OSS, the company could better afford an in-
house team of website devel opers who were able to create the custom devel opment that
the company needed to increase the value of their servicesto developers. Therefore, the
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quality of the product was better and produced in lesstime and with fewer resourcesthan
it would otherwise need. For thiscompany, using OSS had adirect effect ontheir ability
to acquire and retain a new customer segment, in addition to managing ongoing rela-
tionships with them. This technical manager also explained that the company captures
superior technical knowledge and pointed out that “we have been able to find staff to
bring on to the team who have had experience in some of the packagesthat we are using,
which is a great benefit.” She further explained that the open platform created by the
company for its PS3 product may |ead to someinteresting opportunitiesaswell asaiding
thetechnical development of peoplewho jointheir industry inthefuture. For Nokia, the
head of Software and Technology explained that the company captures value as the use
of OSSintheir productssavestime and increasesthe profits of salethrough money saved
on software components. Working as part of a community also provides the company
with access to code and engineers outside of their own development team. Itisevident
that both SCEE and Nokia captured value by focusing on an outside-in process where
external knowledge gained from customers and the OSS community was integrated in
their product devel opment.

The escape from vendor lock-in was also seen as an important trait of OSS that
enables value capture. The head of R&D at V odafone explained that this would be one
of the reasons for embracing an open innovation strategy like OSS because, he pointed
out, “Every time we use a piece of software from another company, for every time that
software is used, we have to pay them a certain amount of money. That's killing our
margin.” Thetechnical director at Supertramp was also pleased with the sense of control
in being able to change things as and when they wanted to without being forced to do so.
As he explained, “One of the problems that you come across with a proprietary infra-
structure is that your proprietary vendors tend to be putting their software and their
systemson arelease cycle and they tend to want to push you into continuing with updates
and moving forward on a treadmill that suits them as the supplier.” The flexibility
allowed by OS licences was viewed as quite significant in capturing value for the
majority of the companies because it had a dramatic impact on reducing capital expen-
diture, in particular for the companies that had adopted OSS. The fact that OSS en-
couragesinnovation was al so viewed as advantageousin capturing val ue as accessto the
source code produces more ideas and creates opportunities for more innovation and
creativity. Asthetechnical director of Supertramp explained, “It’ svery straightforward
to be innovative when you have access to al the code...the ability to be able to think
about what can be donein the business system...now | can actually go deep into the core
of my systems and | can make the systems do that because | can writeintoit. And that
means we do innovate.” Again, al of the companies found the flexibility of use asso-
ciated with OSS extremely beneficial in terms of value capture, facilitating changes and
customization, allowing for mixing and matching of components used, facilitating
experimentation, and permitting freedom of choicein new server hardware.

However, there were al so some characteristics of OSS that were viewed asimpedi-
mentsto value capture. For example, three of the companies mentioned that the idea of
giving away the source code might be perceived by othersin their respective companies
asahurdleto capturing value. Asthe head of R& D at V odafone pointed out, “ Y ou know
if we were to share—it's one asset for killing an idea....Somebody will have that great
idea what that new thing is...that somebody could be inside Vodafone. Basically we
should protect that and we cannot give that away.” According to the project leader at
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Philips Medical Systems, there are still many people in the company nervous about this
issue but added that there are certain partsthat can be given away without any problem.
Difficultiesin finding theright staff and devel oping the competenciesto work with OSS
were also seen as potential obstacles to capturing value. For example, the head of
Software and Technology at Nokiarevealed that the company findsit difficult to locate
top quality staff and competenciesto work with OSS, particularly where the company is
attempting to embed OSS into their products and technologies. He added that, for
application development, there is no problem finding staff, but for the type of work that
the Nokia Research Centre is carrying out, the staff need to be well versed in OSS.
Likewise, the head of R& D at V odafone explained that the ahility to create and develop
new competenciesrequiresadifferent way of thinking because OSSwill be new to them.
Another impediment to capturing value wasthelack of roadmaps associated with an OSS
product and itslife cycle. For example, the technical infrastructure manager at Eircom
believed that it was difficult to see any strategic direction for the vast mgjority of the
productsthat are availablein OSS. He also added that most OSS products were built to
either displace an existing product or to solve a particular problem and, therefore, most
of them had no strategic intent. This, he pointed out, could cause problems because as
ateam moves on to greater and more challenging technical projects, the product itself
may not move one iota from where it currently is.

3.4 Value Network

The majority of the companies have established quite successful value networks.
enabling both value creation and value capture. These networks have been extremely
beneficial in terms of the high levels of knowledge and know-how being communicated
and the open, transparent process in which the interaction takes place. Further, com-
panies like Nokia Research Centre, SCEE, and Supertramp have integrated el ements of
the coupling process (i.e., combination of an outside-in and inside-out process), which
has been a key success factor for them. For example, the head of Software and Tech-
nology at Nokia acknowledged the value in creating OSS in collaboration with others.
Ashe explained, “We and other companies have done quite alot in trying to make joint
venturesor joint exercisesaround open source.....wemadeajoint effort to enhance Linux
with somefeaturesthat are important for the telecom infrastructure.” The company aso
works with communities to enhance components and develop them further. One such
example is the Eclipse Foundation, an open source community whose membership
includes IBM, Hewlett Packard, and Intel. This consortium is focused on creating an
ecosystem that enhances, promotes, and cultivates an extensible development platform
with complementary products, services, and capabilities. Nokiaplansto usethe Eclipse
tools platform widely initstools portfolio and is comfortabl e cooperating with some of
their competitors to further develop and drive adoption of this shared technology.

SCEE has built up quite a significant customer base of its Linux for Playstation
products and in this way benefits from extensive suggestions and feedback, which
increases the value of their product. Asthe technical specialist explained, “We get lots
of feature requests that comein and alot of quite significant add-ons that they want us
toprovide.” Thistechnical specialist also explained that they had successfully collabo-
rated with another company to produce their Linux for PS3 product. The Technical
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Manager at Supertramp also outlined how its spinout company has collaborated with
other companiestodeliver state of theart technology systems. Similarly, PhilipsMedical
Systemsdescribed how they have anumber of collaborative projectswith other firmsand
academicinstitutions. Presently, the company isoneof 19 partners, including Nokiaand
Siemens, inthe Eureka I TEA programs, which dealswith OSSin a distributed develop-
ment setting and is looking at business processes as well as technical processes. The
R&D engineer at Vodafone also felt that “OSS is a new way of collaboration between
people.” Thecompany has successfully collaborated with the Spanish government, who
hasfunded themintheir effort to develop aLinux mobile platform with other companies
that include Motorola and Samsung.

4 CONCLUSION

We have examined the factors that affected the decision to adopt OSS as part of an
open innovation strategy in seven European firms (see Table 2). This examination used
abusinessmodel framework asit representsthe architectural/logical design that connects
afirm’ sstrategy withitsoperationa activities. Consequently, weconsider it auseful lens
to examine how decision makers reconcile strategic directions on open innovation with
the operational aspects of adopting a particular open innovation strategy such as OSS.
Consistent with findings from West and Gallagher (2006), it was obvious from the study
that the use of open source by severa of the firms began in away that would not disrupt
their core business model, as was the case with Sony Computer Entertainment Europe,
or came at atime when their existing business model was under threat, forcing radical
changes, as with Supertramp. However, it was apparent that the decision to embrace
open source software proved very beneficia for the companies in which it has been
implemented.

Table 2. Circumstancesthat Motivated Firmsto Embrace an OSS Strategy
Factor Description

Low Cost Attracted by cost saving potential of OSSin relation to licensing and
hardware/software upgrades

Scalability/Quality | Embraced OSS because of scalability and reliability issueswith
proprietary based IT systems

Staff Development | Could invest more resources in staff training and devel opment

Consumer Customers wanted OSS products running on their machines
Demand

Desire of Top Top management wanted to learn more about software (i.e., where it
M anagement could be used and how)

OSS Components | Preference for components devel oped by active communities
Reduced Risk of Could use open source tools to provide code for more platforms, thus
Lock-in reducing the risk of lock-in

New way of OSSisviewed as a new way of collaboration with other companies,
collaboration OSS community, government, etc.
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Additionally, it was found that there are many characteristics of OSS that enable
firms’ business modelsto create and capture value. For example, some defining charac-
teristics that help achieve value creation include low cost, quality, and performance,
while attributes such as escape from vendor lock-in, encouraging innovation, and flexi-
bility of use enable companiesto capturevalue. It wasalso found that firmsadopt or take
interest in open innovation strategies like OSS in order to facilitate and enhance their
capacity to create and capture value to the customer (see Table 3). For example, Super-
tramp utilized the softwareto improvetheir business processes, thus creating valueinthe
form of improved customer support. Thisfinding also contributesto previous studieson
OSS in the context of open innovation that generally tend to be predisposed toward
product innovationsandignoreinnovationsto improve processesor businessefficiencies.

For severa of the companies, OSSwasalso away of entering marketsand acquiring
new customers. Incorporating OSS into their products created value to the customers
who believed the software could make a distinctive contribution. The value creation
included delivering enhanced products and improved performance, in addition to pro-
viding complementary assetsto customers(e.g., support infrastructure). Decidingonan
outside-in process has proved successful for companies like SCEE and Nokia Research

Table 3. How Companies Create and Capture Value

For Company For Customer
¢ Enhanced efficiency of business e Improved customer
processes leading to improved quality service/satisfaction
and productivity »  Enhanced software, upgraded
¢ Reduced susceptibility to viruses, etc. features and improved
o5 |° Ability to acquire new customer performance
= segments/meet customer requirements *  Provision of complementary
§ § ¢ Allows more investment in staff services (e.g., support
o development/training infrastructure, third-party
e LowerTCO system
¢ Enables knowledge sharing/collaboration |»  Increased
with communities, customers, etc. participation/collaboration with
«  Facilitatesjoint ventures with other company
companies

Creation of spin-out company

Captures superior technical knowledge

Saves time, reduces capital expenditure and increases profits

Access to code and engineers creates more opportunities for
innovation/creativity

¢ Escape from vendor lock-in

e Flexibility of use permits freedom of choice, customization, experimentation
etc.

e Cooperation/collaboration with communities (e.g., Eclipse)

e Joint ventures with companies

. Collaboration with customers, government, academic institutions and other
companies

Value
Capture

Value
Networ k
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Table4. Impedimentsto Value Creation and Value Capture

Impediments
toValue Impedimentsto
Creation Description Value Capture Description
Lack of Inability to hold someone Finding staff/ Often difficult to find top
ownership responsible or accountable | competencies quality staff and develop
for problems competencies to work
with OSS
Lack of No safety net asthereisno | Lack of road- Makesit difficult for
support support or company to back | mapswith OSS | companies to see any
it up. Companiesmay need | products strategic direction with
to seek out available skills 0Sss
and services which can be
difficult and costly
Poor Documentation outdated or | Accessto the Some discomfort with
documentation | may have died in source code releasing source code for
development products
Compatibility | Compatibility problemswith
|ssues current technology, skills
and tasks

Centreintermsof value capture. Aswell assaving time and money, nonmonetary gains
such asthetechnical knowledge captured weresviewed asextremely beneficia for these
companies. Inaddition, companieslike Supertramp that choose an inside-out process as
part of their open innovation strategy captured value through the creation of a spinout
company. It was also quite obvious in the study that OSS is a compelling example of
how companies can manage avalue network to create and combineinternal and external
innovations. Inthiscase, many of the companies have integrated elements of a coupled
process. For example, companieslike Nokia Research Centre and SCEE acknowledged
thevaluein collaborating with other companiesand OSS communitiesand felt therewere
many opportunities to be gained from a value network in terms of value creation and
capture. Working as part of avalue network enabled several of the companiesto capture
valuein theform of competenciesand tacit knowledgethat inturn created superior value
for the customer. However, impediments, such asthose summarizedin Table 4, havethe
potential to hinder both value creation and capture.

In conclusion, it isevident that the decision to embrace an open innovation strategy
such as OSSismost highly influenced by the potential to create and capture valuewithin
thefirm. Itisalso apparent that the issue of external collaboration with value network
members is critical to creating and capturing value with an open innovation strategy.
Nevertheless, it appearsthat value network collaboration centerson collaborative design
rather than collaborative decision making on open innovation initiatives. This suggests
that while firms seek to embrace open innovation strategies, they remain strongly influ-
enced by the desire to remain self reliant, a characteristic of the closed innovation
paradigm. Finally, this study has contributed to understanding decision making on the
adoption of open innovation strategies by (1) examining the circumstances that motivate
decision makersto embrace an OSS strategy, (2) investigating the characteristics of OSS
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that enable or hinder val ue creation, value capture, and aval ue network, (3) revealing the
variouswaysinwhich valueisboth created and captured, and (4) highlighting theimpor-
tance of collaborating as part of avalue network. However, the findings reported here
are based on asmall sample of firms so it remains to be seen how they would replicate
over amore wide-ranging samplein other European countries. 1n addition, the study did
not take into consideration variables such as organizational size, structure, and culture.
Therefore, the area would benefit from further research.
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