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When firms contribute to open source projects, they in fact invest into public 

goods which may be used by everyone, even by their competitors. This seem-

ingly paradoxical behavior is explained by the model of private-collective inno-

vation where private investors participate in collective action. Previous litera-

ture explains that companies benefit through the production process providing 

them with unique incentives such as learning and reputation effects. By con-

tributing to such open source projects firms are able to build a network of exter-

nal individuals and organizations, who may participate in the creation and de-

velopment of the software. As will be shown in this doctoral dissertation firm-

sponsored communities involve the formation of interorganizational relation-

ships which eventually may lead to a source of sustained competitive advan-

tage. However, managing a largely independent open source community is a 

challenging balancing act between exertion of control to appropriate value cre-

ation, and openness in order to gain and preserve credibility and motivate exter-

nal contributions.
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1. The Balancing Act of Community Management

Creation and appropriation of value are the two core elements of every firm's 

business model. Therefore a company usually protects its assets in order to ap-

propriate their value exclusively. Since knowledge represents one of the key 

sources of competitive advantage (Grant, 1996), there exist various ways for a 

firm to protect its intellectual property (Liebeskind, 1996). Surprisingly, empiri-

cal research on open source software has shown that in certain cases firms do 

not conceal their knowledge but actively reveal it publicly (Lerner and Tirole, 

2002; Lee and Cole, 2003; Henkel, 2006). The behavior of investing in public 

goods for the purpose of increasing private profits has been coined as the pri-

vate-collective model of innovation (von Hippel and von Krogh, 2003; 2006). 

Small as well as large software companies release previously proprietary soft-

ware under open source licenses, they employ engineers who program code for 

publicly  available  open  source  software,  and  they  sponsor  the  creation  and 

maintenance  of  volunteer  and partner  firm communities.  Obviously,  making 

friends seems to be an attractive option for many firms to support their innova-

tion activities.

It is known that community building is one of the major goals in all open source 

projects (Stuermer, 2005). However, if a profit-oriented organization intends to 

create an innovating community, this task becomes particularly challenging. On 

the one hand, volunteers may become suspicious if a firm invests in a public 

good because the main objective of a for-profit company is to maximize corpo-

rate profits (Bae and Cameron, 2006). On the other hand, while engineers with-

in a company follow hierarchical control, communities outside the boundaries 

of the firm act independently based on their individual motivations (Dahlander 

and Wallin, 2006). Therefore, firms have to find other ways than direct control 
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in order to induce contributions to their open source projects. Dahlander and 

Magnusson (2005) argue that firms should follows a symbiotic approach. By 

giving knowledge assets to the community and respecting its norms and values, 

firms are able to exert means of subtle control in their interaction with the com-

munity.

Nevertheless, successfully building and maintaining a thriving community re-

mains a challenging task for a firm. Academic researchers as well as practition-

ers are thus interested to better understand the characteristics of corporate-spon-

sored open source communities and find the mechanisms how firms are able to 

facilitate the creation of such networks. Research so far has identified firm-driv-

en communities as valuable assets for companies (Dahlander and Wallin, 2006; 

West and O'Mahony, 2008), but has omitted in-depth empirical analyses on why 

and how companies benefit from their communities. Therefore, this thesis takes 

up the concept of private-collective innovation, extends its perception of firm-

driven communities, and suggests an integration with an existing model in the 

strategic management literature.

As has been explained, an active open source community of a firm is a resource 

difficult to imitate. Therefore once a company has reached the position of an in-

fluential  participant within a community and can appropriate value from the 

community's innovations, it has gained so-called interorganizational competi-

tive advantage. This concept by Dyer and Singh (1998) constitutes an alterna-

tive to the industry structure view by Porter (1980) and the resource-based view 

by Wernerfelt (1984) and Barney (1991) and is also called the 'relational view'. 

It explains why interfirm resources and routines embedded in a network of rela-

tionships represent a sustainable competitive advantage. As will be shown in the 
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concluding section, firm-sponsored open source communities in private-collec-

tive innovation represent a perfect example of such interorganizational competi-

tive advantage.

The present doctoral thesis consists of an opening chapter and three indepen-

dent research papers in the references co-authored by the writer of this thesis. 

This opening chapter presents a literature overview on open source communi-

ties, the research framework of the three pivotal papers, a summary of three 

firm-sponsored projects, and a synthesis of the empirical findings positioned as 

example of the relational view. Each of the three dissertation papers in the refer-

ences elaborates a different perspective on firm-sponsored open source projects. 

The first paper “Enabling Knowledge Creation through Outsiders: Towards a 

Push Model of Open Innovation” provides insight on open source development 

by IBM pointing out knowledge creation deficiencies in the current conception 

of open innovation. The second paper “Extending private-collective innovation: 

a case study” presents an in-depth qualitative analysis of a corporate sponsored 

open source project by Nokia explaining benefits and costs of this distributed 

type of innovation initiative. And the third paper “The credible sponsor: Partici-

pants’ motivation and organization attributes in collaborative digital innovation” 

looks at the sponsoring effect on individual's motivation and on their perfor-

mance.
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2. Communities of Open Source Projects

Research on open source projects is attractive because of their impact on econo-

my and society, the theoretical puzzles they pose, the availability of data, the re-

flexivity of their communities, and the parallels with science (von Krogh and 

Spaeth, 2007). The current literature on open source software research can be 

grouped into three different areas (von Krogh and von Hippel, 2006): Motiva-

tion, governance, and competitive dynamics. In the following, an overview of 

research in these three areas is presented with emphasis on firm-driven open 

source projects and their communities. Then, the concepts of community- and 

firm-driven projects will be contrasted followed by an introduction to the pri-

vate-collective model of innovation.

2.1. Motivation

The first stream of literature on open source software treats the issue of motiva-

tion. Discovering the underlying cause for contributing to open source projects 

has been one of the most puzzling mysteries for social scientists. A single moti-

vational factor has not been found. However, a thorough review of current re-

search on open source projects shows that the motivation among participants is 

highly diverse. Von Krogh and colleagues (2009) found ten different incentives 

for  participation in  open source  projects,  namely ideology,  altruism,  kinship 

amity, enjoyment, reputation, reciprocity, learning, own-use value, career, and 

pay. These motives, categorized into intrinsic, internalized extrinsic, and extrin-

sic motivations, have been studied widely by a multitude of researchers (Lerner 

and Tirole, 2002; Hars and Ou, 2002; Lakhani and von Hippel, 2003; Hertel et 

al., 2003; Roberts et al., 2006; Steward and Gosain, 2006; Wu et al., 2007).
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While programmers in the early days of open source development were mostly 

driven by intrinsic and internalized extrinsic motives, the importance of extrin-

sic incentives has increased in recent years (O'Mahony, 2007). One example is 

the development of Linux. When Linus Torvalds and colleagues started to pro-

gram their operating system, they were mostly driven by fun and other intrinsic 

motives spending much of their spare time on their computer hobby (Raymond, 

1999). Today, however, at least 73 percent of contributions come from employ-

ees of software corporations (Red Hat, Novell, IBM, Intel etc.) or the founda-

tion itself, as reported by the Linux Foundation in a recent study (Kroah-Hart-

man et al., 2008). This shows that even in initially noncommercial open source 

projects the influence of firms may rise and new motivational structures can be-

come important. When extrinsic incentives are introduced in intrinsically moti-

vated communities, crowding-out effects may occur leading to an overall de-

crease of activity (Frey and Oberholzer-Gee, 1997; Frey and Jegen, 2001; Alexy 

and Leitner, 2008). And when software companies start an open source project 

themselves still other incentives are important to attract external contributions 

(Dahlander and Magnusson, 2005; von Krogh and von Hippel, 2006). One of 

the dissertation papers (Stuermer et al., 2009) treats the case where Nokia initi-

ated an own-branded open source platform and built a community for it. Bene-

fits and costs of this effort are analyzed and best practices of Nokia are elabo-

rated.

2.2. Governance

The second area of open source research is devoted to governance. Governing 

organizational and production processes in open source projects is related to 

motivational issues, but involves also challenges of its own. Markus (2007) de-
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fines governance of open source projects as “the means of achieving the direc-

tion, control, and coordination of wholly or partially autonomous individuals 

and organizations on behalf of an OSS development project to which they joint-

ly contribute.” Governance of an open source project thus includes the manage-

ment of a more or less independent community by a few individuals who are in 

charge of control. Markus (2007) states that governance in fact solves the moti-

vational  problem by empowering open source  contributors  and giving  them 

control, ownership, and the opportunity to utilize the benefits of their invest-

ments. In this way governance of an open source project resolves the collective 

action dilemma by mechanisms such as open source licenses (Franck and Jung-

wirth,  2003;  Lee and Cole,  2003;  Henkel,  2006)  and non-profit  foundations 

(O'Mahony, 2003; O'Mahony and Bechky, 2008). Another perspective on over-

coming the collective action problem is presented in the private-collective mod-

el of innovation which will be explained below (von Hippel and von Krogh, 

2003).

Governance substantially differs between community-driven and firm-managed 

open source projects. In a community-initiated project, governance structures 

evolve bottom-up through a meritocratic process providing those authority who 

engaged in technical contributions and organizational-building behavior (O'Ma-

hony  and  Ferraro,  2007).  If  a  heterogeneous  community  controls  an  open 

source  project,  principles  such  as  independence  and  decentralized  decision-

making prevail (O'Mahony, 2007). On the other hand, if firms found an open 

source project, its governance structure has to serve a different goal. Since firms 

can exist in the long run only if they are profitable, appropriation regimes are 

required to capture the profits generated by innovations (Teece, 1986). There-

fore, companies which invest into the creation of open source code must some-
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how govern their project in a way that allows them to capture the created value. 

This  suggests  that  firms  need  control  of  critical  aspects  of  the  innovation 

process in order to appropriate the returns of their investment (Dahlander and 

Wallin, 2006). Owners of open source projects typically have several options to 

open up or restrict access to the software and the development process. Shah 

(2006) coined the term “gated communities”. It implies that the project initiator 

controls the permeability of the community, e.g. by imposing restrictive proper-

ty rights of the software or by excluding non-corporate members from code in-

tegration and decision-making. As Shah noted, value appropriation may some-

times negatively affect value creation by the community. She observed that con-

tributions were low in a tightly controlled environment like the gated communi-

ty but participation was lively in a broadly accessible open source project gov-

erned by a heterogeneous community. Also West and O'Mahony (2008) indicat-

ed in their analysis of sponsored open source communities that firms managing 

an open source project need to balance the level of control and opportunities for 

outside contributors in order to create a sustainable participation architecture. 

Dahlander and Magnusson (2005) explained why this balancing act of manag-

ing a community is a key issue: With too much control communities may not 

contribute with all of their energy, interest, and creativity. With too little control 

the results may not serve the firm's goals.  Therefore they suggest that firms 

should seek a symbiotic relationship with their communities in order to stimu-

late contributions while retaining control by subtle means. Interaction between 

voluntary communities and software firms have allowed O'Mahony and Bechky 

(2008) to observe the conciliation of divergent interests through collaboration in 

non-profit foundations. Still, only few research has quantitatively explored the 

impact of firm control on communities. As one of the dissertation papers has 
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found (von Krogh et al., 2009a), transparency of the project's management and 

the reputation of the firm positively influence contributors' efforts. Accessibility 

for the open source community, however, has only a weakly positive impact.

2.3. Competitive Dynamics

Thirdly, analyzing open source projects raises an intriguing question on compet-

itive dynamics: Why do firms give away for free valuable investments in the 

form of source code? The fact that this happens implies that firms benefit in a 

certain way when they freely reveal some of their technologies. Already in the 

beginning of the nineties Garud and Kumaraswamy (1993) noted the success of 

Sun Microsystem's knowledge revealing strategy by being the first to break pro-

prietary barriers. On the one hand the company benefited from network exter-

nalities of its products which diffused at a higher rate than their competitor's so-

lutions. On the other hand sponsoring open technologies allowed Sun to be the 

first to implement it in new products thus gaining temporal competitive advan-

tage. From an economic point of view, free revealing of innovations benefits 

firms in various ways, among others through reputation gain (Harhoff et al., 

2003) and better opportunities for R&D partnerships (Muller and Pénin, 2005) 

as well  as increased technology diffusion (Pénin,  2007) and standard setting 

(Bonaccorsi and Rossi, 2003; West and Gallagher, 2006). A common value ap-

propriation strategy for open source software involves selective revealing of 

knowledge. Henkel (2006) found in his study on embedded Linux firms that 

they revealed about half of their code while protecting the other half. Such se-

lective revealing strategies have been common practice in the IT industry as 

cases of Apple and Sun Microsystems showed (West, 2003). In one of the dis-
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sertation  papers  the  case  of  Nokia  is  elaborated  where  partial  revealing  of 

knowledge also plays a key role (Stuermer et al., 2009).

Intuitively, imitation by competitors may appear to be a great threat for firms 

investing in open source projects. However, the mere use of open source soft-

ware does not destroy the firm's competitive advantage since the open source li-

cense of the technology already has turned it into a commodity (West, 2003). It 

is the creation and maintenance of a symbiotic community which may become 

the source of sustainable competitive advantage (Dahlander and Magnusson, 

2008). The capability to manage an external community enables a firm to ac-

cess its knowledge and quickly integrate it into new products. By extending this 

core idea of open innovation (Chesbrough, 2003), one of the dissertation papers 

explains how IBM was able to create and maintain a broad community for its 

open source project Eclipse (Spaeth et al., 2009a). Already during the first years 

after the release of the platform, programmers not employed by IBM started of-

fering contributions. The external community has been growing continuously 

ever since, forming about half of the Eclipse developers' population in 2007, the 

time of the study. This example shows that investing in open source projects 

and building an active community can create a valuable resource difficult to im-

itate by competitors. Von Krogh (2002) has defined communities as resources 

of firms but has also pointed out the dilemma that once a community displays a 

high level  of  voluntary action and self-organization,  the ability to control  it 

from the outside decreases.
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2.4. Characterizing Firm-Sponsored Open Source Projects

The previous sections distinguish between two types of open source projects: 

community-driven and firm-managed initiatives. Although this distinction has 

been made before in the research on open source communities by West and 

O'Mahony (2005 and 2008),  the definition of a  firm-sponsored open source 

project has remained vague or too simplified. A more precise description is nec-

essary because several dimensions have to be taken into account in order to po-

sition a  community.  O'Mahony (2007)  lists  five  principles  of  a  community-

managed open source project which determine its governance structure: inde-

pendence, pluralism, permeable representation, decentralized decision-making, 

and  autonomous  participation.  Therefore,  a  firm-driven  open  source  project 

may be defined by the opposite of these characteristics: dependence on a single 

sponsor, dominance of one company, undisputed control by one sponsor, cen-

tralized decision-making by the company's management, and strictly restricted 

participation.

While both extreme types of communities do exist in the open source universe, 

many intermediary  forms  prevail.  As  has  happened in  the  subsequently  de-

scribed case of Eclipse, the initiating firm may for example relinquish control 

by creating an independent foundation and assigning it with the leadership of 

the open source project. Or decision-making can be substantially influenced by 

the will of the community as was the case with the Openmoko project. This 

shows that although a firm-initiated open source project usually starts off at the 

extreme position, it may shift towards a more accessible, community-managed 

structure if the company allows it to.
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In this context O'Mahony (2007) has introduced the concept of primarily inde-

pendent  elements of  the  open source  development  model.  According to  this 

analysis firms can determine their adoption level of the open source model by 

choosing their position on one of three basic levels (see Figure 1): The first lev-

el involves integration of externally available knowledge which is better known 

as 'open innovation' in the sense of Chesbrough (2003). Alternatively, a compa-

ny directing an open source project can employ legal elements by freely reveal-

ing source  code under  an open source  license  (von Hippel  and von Krogh, 

2006). The control of the development process,  however, remains fully gov-

erned by the firm. Finally, to apply the community element, too, the firm has to 
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renounce some of the project's governance in order to create a prospering com-

munity (Shah, 2006).

Usually companies are free to choose up to which level they want to adopt the 

open source development model. While some firms such as Motorola have de-

cided to use open source components without deliberately revealing own devel-

opments nor intending to attract outside contributors, other companies such as 

Nokia or IBM have chosen to publish open source code and also build an exter-

nal developer community (Stuermer et al., 2009; Spaeth et al., 2009a). Why did 

they reveal more knowledge than they were obliged to by the software license? 

The model of private-collective innovation provides an explanation.

2.5. The Private-Collective Model of Innovation

The private-collective model of innovation represents a combination of the pri-

vate investment model and the collective-action innovation model (von Hippel 

and von Krogh, 2003). In the private investment model innovators appropriate 

financial returns from innovations through intellectual property rights such as 

patents, copyright, licenses, or trade secrets within the legal framework imposed 

by society. Any knowledge spillover will reduce the innovator's benefits. Thus 

freely revealed knowledge is not in the interest of the innovator.

The collective-action innovation model explains the creation of public goods 

which are defined by the non-rivalry of benefits and non-excludable access to 

the good. In this case the innovators do not benefit more than anyone else not 

investing into the public good, thus free-riding may occur. In response to this 

problem, the cost of innovation has to be distributed. Therefore governments 

typically invest into public goods through public funding.
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Combining these two concepts the private-collective model of innovation ex-

plains the creation of public goods through private funding. The model is based 

on the assumption that an innovator privately creating a public good will benefit 

more than a free-rider just consuming the public good. While the result of the 

investment is equally available to both, the innovator benefits from the very 

process of creating the public good (Spaeth et al., 2008). In the case of open 

source  software  production,  the  programming code as  explicit  knowledge is 

freely revealed and accessible to all, even to competitors. Nonetheless, the inno-

vator gains tacit knowledge and expertise through the creation process repre-

senting an advantage which is difficult to imitate (Grand et al., 2004). There-

fore,  private-collective  innovation  occurs  on  a  sustainable  basis  when  the 

process-related rewards exceed the process-related costs (von Krogh, 2008).

Typical benefits of firms investing in public goods have been analyzed in open 

source development (von Hippel and von Krogh, 2006). These benefits include 

low knowledge protection costs, learning effects for the firm, reputation gain, 

high diffusion level of innovations, creation of external innovations, lower man-

ufacturing costs, and faster time-to-market (Stuermer et al., 2009). However, as 

the case study on Nokia shows private-collective innovation activities also in-

volve costs such as loss of differentiation from competitors, leakage of business 

secrets, investments into community creation and maintenance, loss of control, 

and efficiency loss caused by organizational changes.
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3. Research Framework

This dissertation seeks to shed light on two issues related to community build-

ing and firm-sponsored open source projects. First, what are the main benefits 

and costs  for  firms  conducting  private-collective  innovation  by  investing  in 

open source projects? And second, since the collaboration of firms with external 

communities affects their incentive structures, how are the contributions influ-

enced  by  the  involvement  of  commercially  oriented  technology companies? 

These questions point to gaps in the literature where previous research has not 

yet found answers.

3.1. Filling Gaps in the Literature

In  earlier  studies  economists  have  conceptualized  possible  benefits  derived 

from knowledge revealing by firms (Harhoff, 1996; Harhoff et al., 2003; Muller 

and Pénin, 2005; Pénin, 2007). Analyzing the options and consequences of a 

firm's openness in its research and development activities has provided interest-

ing theoretical insights. However, while the models promise attractive returns 

from investments in publicly available knowledge resources, the applicability of 

the theory has yet to be proved.

By reviewing empirical research in various industries and analyzing the case of 

the open source development model in depth, von Hippel and von Krogh (2006) 

have found that firms in the past have abandoned monopoly positions by dis-

closing innovations. This unintuitive behavior was explained by the underlying 

benefits firms gain during the knowledge revealing process. Yet, while the con-

ceptual study perfectly integrates the models of private-collective innovations, 

no new evidence is presented in order to prove the validity of the arguments.
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Therefore, this dissertation presents three pivotal studies which empirically ana-

lyze the benefit and cost structure of private-collective innovation and find op-

tions for organizational interventions in order to increase the contributions of 

external communities. The strength of these independent research projects lies 

in the diverse selection of methods (longitudinal data, grounded theory build-

ing, and structured equation modeling) and dataset (quantitative archival data, 

expert interviews, and online survey) providing a holistic view on firm-spon-

sored open source projects. Each study uses a unique set of data and applies a 

different method of analysis as will be described subsequently.

3.2. Extending the Open Innovation Paradigm

The first paper “Enabling Knowledge Creation through Outsiders: Towards a 

Push Model of Open Innovation” (Spaeth et al., 2009a) presents a perspective 

on the deficiencies of the current concept of open innovation in explaining ex-

ternal  knowledge  creation.  Chesbrough  (2003)  defines  open  innovation  as 

adding external knowledge to internal research and development processes and 

selling unused internal innovations on external markets. However, this does not 

explain why and how the outside knowledge was produced in the first place. 

The extended model  of  open innovation  therefore  attempts  to  describe  how 

firms  may  facilitate  the  creation  of  product-related  knowledge  receiving  it 

'pushed-back' into its internal innovation processes instead of having to 'pull-

back' this knowledge themselves.

The study illustrates IBM's creation of and continued investments in the open 

source platform Eclipse. Based on quantitative archival data of communication 

and production processes and comparing the contributions of IBM versus non-
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IBM individuals, the ratio of knowledge revealing versus knowledge reception 

is  calculated.  The  longitudinal  analysis  shows that  during a  six  year  period 

around  70  IBM-employed  developers  were  constantly  programming  for 

Eclipse. While in the beginning external participation was low, it increased up 

to a 100 active contributors after IBM gave up much of its control of the open 

source project. Details on the case are elaborated in the next section.

3.3. Nokia's Entrance Into the Open Source Industry

The  second  paper  “Extending  private-collective  innovation:  a  case  study” 

(Stuermer et al., 2009) conducts an in-depth qualitative analysis of a corporate-

sponsored open source  project.  The case  of  Nokia's  mobile  device  platform 

Maemo represents a successful new product development process based on an 

open  source  technology  stack.  Through  integration  of  external  innovations 

Nokia was able to create a new mobile device very quickly. To this end, Nokia 

invested into the building of a user and developer community. These and other 

activities of private-collective innovation created costs unrecognized until then. 

Therefore, the paper presents an analysis of benefits and costs of this distributed 

type of innovation.

To provide an empirical basis 23 in-depth expert interviews with Nokia man-

agers and engineers, contractors, and voluntary community members were con-

ducted leading to around 250 pages of transcripts. The semi-structured inter-

view guideline was designed to find causal relationships between the firm's ac-

tivities and their consequences. The questions treated issues like e.g. knowledge 

revealing strategies, community activity, and organizational issues such as re-

cruiting or forms of collaborations. With the support of a computer-aided quali-
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tative data analysis software the transcribed interviews were consolidated into 

12  constructs  following  the  grounded  theory  building  method  (Glaser  and 

Strauss, 1967).

3.4. Antecedents of Intrinsic and Extrinsic Motivation

The third paper “The credible sponsor: Participants’ motivation and organiza-

tion attributes in collaborative digital innovation” looks at the sponsoring effect 

on the contributers' motivation and on their performance. While previous stud-

ies have concentrated on the causes of motivation within community-managed 

open source projects (Hertel et al., 2003; Stewart and Gosain, 2006; Roberts et 

al., 2006), this research project analyzes the effect of perceived firm character-

istics on the intrinsic and extrinsic motivation of voluntary contributors.

In order to assess the significance and impact of the attributes of firm percep-

tion  (knowledge  revealing,  accessibility,  and corporate  credibility),  a  survey 

was sent to the two independent communities of Maemo and Openmoko. With-

in two weeks 1233 individuals filled out the questionnaire corresponding to a 

response rate of 27.9 percent. The items were grouped into constructs and then 

analyzed by a structured equation model. The results show that the firm's credi-

bility has the highest impact on the intrinsic motivation of contributors while 

knowledge revealing and accessibility were significant only on a low impact 

level. Counterintuitively the model shows extrinsic motivation to exert a slight-

ly higher positive effect on contribution level than intrinsic motivation.
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4. Three Cases of Firm-Sponsored Open Source Communities

In the following section the three firm-sponsored open source communities will 

be characterized. They were analyzed qualitatively and quantitatively in the dis-

sertation papers in the references representing the empirical evidence of this 

thesis. In the following case summaries emphasis is placed on relevant interde-

pendencies between individuals, communities, other stakeholders, and the firm 

which initiated the open source project. Insight shall be gained in the different 

reasons of technology companies to found and continuously sponsor their own 

open source project and how they manage issues such as governance, control 

and motivation of developers. First, the case of Eclipse, the software develop-

ment environment founded by IBM, is portrayed. Next, Nokia's open source 

community Maemo is described. Finally, the history and background of the mo-

bile phone project Openmoko is presented.

4.1. Eclipse by IBM

On February 22, 1996 IBM announced the acquisition of Object Technology In-

ternational Inc. (OTI), a leading development firm of object-oriented software 

technology (Business Wire, 1996). OTI remained an autonomous subsidiary of 

IBM Canada employing about 100 highly skilled developers (O'Mahony et al., 

2005). At that  time IBM was looking for a common technology platform to 

unite their various software solutions using Java as a programming language. 

The OTI team was appointed to develop this key platform for IBM and other 

corporate partners so they could create complementary products with it. In 2000 

the platform was named 'Eclipse' and gained internal adoption throughout IBM. 

Since IBM's strategy was to make money not from client or development soft-

ware but from server software (e.g. WebSphere), they decided to release Eclipse 
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as open source software in order to gain the maximum market share in software 

development tools (West, 2003). With this move they convinced partner firms 

to use and extend Eclipse because they did not have to fear to be locked into a 

proprietary platform.

The management of IBM was aware that starting an open source project in-

volved more than publishing the source code on some website. According to 

O'Mahony and colleagues (2005) the Eclipse team adapted its processes and 

practiced  for  several  months  to  collaborate  in  an  open  source  development 

mode e.g. by setting up mailing lists and newsgroups and communicating inter-

nally in a transparent way. The Eclipse managers also wanted to attract corpo-

rate partners. Thus they invited other software firms to join the board of stew-

ards governing the future direction of the open source project. The members 

were granted equal decision rights in the consortium but IBM remained the le-

gal owner of Eclipse.

In  November  2001 the  public  responded positively  to  the  announcement  of 

IBM releasing its 40 million dollar investment Eclipse as an open source project 

(see e.g. commentary by Gartner analysts Feiman and Driver, 2001). During the 

following  months  many  more  companies  joined  the  consortium and  started 

building extensions for the platform. Eclipse evolved as a typical sponsor-driv-

en open source project including public source code and public mailing lists. 

However, the effective role of IBM remained unclear because consortium mem-

bers as well as the public perceived Eclipse as still mainly controlled by IBM.

In conversation with the consortium members the IBM management proposed a 

new governance model based on the structures of successful community-man-

aged open source organizations such as the Apache Foundation. In February 
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2004 the new non-profit Eclipse Foundation was created owning the intellectual 

property rights of the software platform, taking care of the technical infrastruc-

ture, managing the release process, and undertaking public relations and mar-

keting activities. Simultaneously the foundation demanded more formal com-

mitment from its members including up to 500'000 dollar annual membership 

fee and employment of several full-time Eclipse developers.

The strategic move by IBM to give up its privileged role as owner of Eclipse 

and to create an independent foundation proved successful. Many more large 

corporations joined the Eclipse Foundation since its start (e.g. HP, Intel, Nokia, 

Motorola, Oracle, and SAP), and contributions from non-IBM developers in-

creased  substantially  since  2004  representing  about  half  of  the  programmer 

population in 2007 (Spaeth et al., 2009a).

4.2. Maemo by Nokia

Already in the year 2000 Nokia had started to experiment with the Linux kernel 

and other open source software (Stuermer et al., 2009). Engineers tested embed-

ded Linux on mobile devices in Nokia's laboratory until they felt that this oper-

ating system was mature enough to be used on portable products. At the same 

time and totally independently, another stream of research was developing the 

novel product category of Internet tablets. The basic idea was to provide cus-

tomers with a convenient device to browse the web, receive emails and commu-

nicate via chat and voice-over-IP. Nokia decided to use Linux as a platform for 

this innovative product because the software provided high flexibility and inde-

pendence from other firms in order to explore the yet unknown consumer re-

quirements of the new device category.
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Inspired by this vision, Nokia designed an overall software architecture of the 

operating system Maemo based on open source components. Partly the engi-

neers adapted these software components themselves and partly they contracted 

external open source developers for specific implementation tasks. After having 

signed non-disclosure agreements these programmers were assigned to adapt 

existing open source components to the hardware requirements of the mobile 

device.  Through the strategy of hiring core developers well  acquainted with 

open source technologies and development processes Nokia gained indirect ac-

cess to existing open source communities.

Collaboration with and active participation in incumbent open source communi-

ties was a major process goal since the beginning of the project. Nokia deliber-

ately chose open source components not only due to their functionality, but also 

based on their licensing opportunities and their community structure. The legal 

requirements of the open source software allowed Nokia to mix it with propri-

etary elements. As a goal the project's community had to be lively and diverse 

without the dominance of a single company (Jaaksi, 2007). Another goal was to 

establish an own open source community around the Maemo operating system. 

Nokia created a community platform for communication and collaboration. Lat-

er community building activities included e.g. a logo competition for the Mae-

mo brand or the organization of a developers'  conference.  As of June 2009, 

there are over 18'000 registered users on the community platform sharing 861 

applications for the Maemo system.

The first version of the device, the 770 Internet Tablet, was announced in May 

2005. Simultaneously Nokia started its developers' device program giving away 

500 products at a low price to qualified open source developers. In this way 
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Nokia gained rapid acceptance from skilled programmers because they enthusi-

astically started to develop new applications and port existing Linux programs 

for the Internet Tablet. Attracting these technology leaders enabled Nokia also 

to test the device and receive valuable feedback and even bug fixes from the 

community. Eventually in November 2005 the public sales of the Internet Tablet 

began.

While building the device using open source components and releasing source 

code under open source licenses, Nokia deliberately kept certain parts of the de-

vice closed as proprietary software. On the one hand they were not able to pub-

lish proprietary third-party software such as hardware drivers or the Internet 

browser Opera,  on the other hand they retained some of their own develop-

ments such as the graphical user interface in order to prevent competitors to 

copy Nokia's end user experience. In addition to this, Nokia preserved complete 

control over the development process of the Maemo software release. There-

fore, the process of development was more or less transparent while the direct 

influence on the feature set or timing was strictly controlled by the Nokia man-

agement.

However,  Nokia  granted access  to  software  functionality  and project  gover-

nance by other means. Technology-wise, Nokia invested substantial effort in the 

provision of a free software development kit allowing skilled programmers to 

create applications as well as improvements at the operating system level. In 

this way community members were able to enhance Maemo according to their 

needs and without depending on Nokia's permission. And in order to permit ex-

ternal contributors to voice their positions more clearly, Nokia invited them to 

elect the Maemo Community Council in 2008. This group of five volunteers 
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represents the community to the company. While this council has no formal au-

thority towards Nokia it  allows better  communication of the interests of the 

community.

4.3. Openmoko by Openmoko Inc.

In 2005 the Taiwanese computer and components manufacturer First Interna-

tional Computer, Inc. (FIC) intended to create a smart phone based on the Win-

dows Mobile operating system (von Krogh et al., 2009a). However, due to the 

project leader's lobbying the management of FIC became convinced to try a 

completely new way of developing a mobile phone. In order to differentiate 

from established smart  phone manufacturers  using software from third-party 

vendors, FIC decided to invest into the development of a completely open plat-

form based on the Debian GNU/Linux operating system and other open source 

components. Although embedded Linux software manufacturers such as Mon-

taVista existed, FIC thought they were not collaborating sufficiently with the 

open source community and thus not using the full potential of its innovative 

capabilities.

Nevertheless, revealing substantial investments of the new platform worried the 

management. By accessing the full software stack on a source code basis poten-

tial competitors were thought to be able to imitate FIC's product development 

quickly. On the other hand implementing the software with the hardware was 

known to be very difficult requiring know-how and experience with the plat-

form. Therefore the project leader argued FIC would retain competitive advan-

tage possessing the knowledge and resources to integrate the software and man-

ufacture the devices for the mass market.
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In  fact,  the  market  response  was overwhelming:  Soon after  the  product  an-

nouncement in November 2006 and the beginning of the sales in July 2007, vol-

unteer programmers and other companies  started to improve FIC's  platform, 

eventually  developing  different  types  of  operating  systems  for  the  mobile 

phone. Analysts as well as open source developers were enthusiastic that a hard-

ware manufacturer had finally announced the production of a completely open 

mobile phone.

Similar to Eclipse and Maemo, the Openmoko community, too, received an on-

line collaboration platform in order to exchange knowledge and source code. 

Unique to the Openmoko management was that they not only let the outside 

community participate in the software development, but also involved them in 

the  hardware  selection process.  For  instance when the  Openmoko engineers 

were looking for an appropriate Wi-Fi chip for the smart phone, they asked on 

the public mailing list if someone could recommend a certain manufacturer. In-

deed, as many of the subscribers on this list were working in relevant compa-

nies, the feedback to the request was high and eventually led to the discovery of 

the best-suited chip set.  Recently, in May 2009, Openmoko management re-

leased even the exact hardware specifications including architecture files with 

the computer-aided designs. With this step the company wants to test the ability 

of the community to contribute also to the hardware design.

Unfortunately, the Openmoko project was not so much a success from a busi-

ness point of view. Although FIC decided in 2006 to spin-off the Openmoko 

project  as an independent  company and found Openmoko, Inc.,  recently the 

product planning for 2010 had to be radically changed. Partly because of the 

world economic crisis starting in late 2008, partly because of technical prob-
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lems, the sales figures of the mobile devices did not turn out as well as expect-

ed. Thus, in February 2009 Openmoko, Inc. announced that the development of 

the third generation of the free mobile phone had to be postponed indefinitely 

while the company had started a client project in order to increase cash flow im-

mediately. Therefore, at the time of writing, the commercial future of Open-

moko is unclear.
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5. Conclusions and Implications

So far, previous literature on corporate-sponsored open source communities has 

been reviewed and the empirical findings of this thesis have been presented. 

This final section completes the picture with a broader concept that character-

izes the unique qualities of such a firm-influenced network of open source soft-

ware producers.  It  is  proposed to see corporate-sponsored communities as a 

successful example of how a firm may gain interorganizational competitive ad-

vantage through its community.

By portraying Eclipse, Maemo, and Openmoko, three cases of corporate-driven 

open source initiatives are presented in detail. They illustrate the statement by 

O'Mahony (2007) that individuals are no longer the only parties founding open 

source projects.  In all  of  the above examples,  large technology corporations 

started their own branded open source project with the goal of releasing source 

code in order to attract external actors to contribute to the future development 

effort. While the specific strategies and processes differed, all of the firms at-

tempted not  only to integrate  code and reveal  software,  but  also to actively 

build a symbiotic community of third-party participants (Dahlander and Mag-

nusson, 2005). The firms made use of all three elements of the open source de-

velopment model: integration of innovations, revealing of knowledge, and cre-

ation of a community (O'Mahony, 2007). The firms applied the principle of pri-

vate-collective innovation and enhanced the model by creating an external com-

munity of volunteers and partner firms.

In fact, empirical evidence in the dissertation papers shows that only by build-

ing a prospering community will the benefits of private-collective innovation 

become fully accessible. For instance in the Maemo case reputation gain was 
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possible only because Nokia successfully managed to start and maintain a com-

munity of volunteers and partnering firms (Stuermer et al., 2009). In the case of 

Eclipse the community contributed innovations only because IBM gave up con-

trol  of  the open source project  and empowered the members of  the Eclipse 

Foundation (Spaeth et al., 2009a). As the third dissertation study shows, the per-

ception of the project-sponsor positively affects the behavior of the community 

(von Krogh et al., 2009a). The three organizational attributes knowledge reveal-

ing, accessibility, and credibility positively influence the motivation and thus 

the contribution level of the outside participants.

Therefore it proves necessary for firms to attract active contributors in order to 

benefit the most from their investments in open source technologies. Such a 

thriving community cannot be acquired on the market but it requires substantial, 

credible,  and long-term commitment  by the  sponsor  (Dahlander  and Wallin, 

2006). In return, such a realm of friends is not easily imitated making it a valu-

able asset of the firm.

5.1. The Concept of Interorganizational Competitive Advantage: 
Towards a Related Research Agenda

Drawing from literature, Dyer and Singh (1998) have introduced the concept of 

interorganizational competitive advantage. This so-called relational view consti-

tutes  an alternative to the industry structure view (Porter,  1980) and the re-

source-based view (Wernerfelt, 1984; Barney, 1991). According to this concept 

unique resources and industry position are not the exclusive requirements for 

gaining above-average rents.  Firms may also achieve competitive  advantage 

through a network of relationships with other organizations. Such embedded in-

terfirm  resources  and  routines  are  difficult  to  imitate  because  they  require 
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durable collaboration and cannot be acquired on the market. However, unlike 

resources owned by a firm alone these relationships depend on mutual under-

standing and trust of the partners and thus cannot be fully controlled by a single 

organization.

Reflecting on the qualities of firm-sponsored open source communities it be-

comes obvious that they represent an example of such interfirm relations. In all 

the cases presented the focal firms IBM, Nokia, as well as Openmoko Inc. are 

connected  to  external  individuals  and  organizations  creating  a  network  of 

durable  relationships.  Although each company cannot  completely  control  its 

partners, it is able to benefit substantially from the community it has initiated 

giving it an interorganizational competitive advantage as described by Dyer and 

Singh (1998). Analysis of their list of determinants shows that the characteris-

tics of firm-sponsored open source communities indeed matches the definition 

of interorganizational competitive advantage (Table 1). In the following, char-

acteristics  and sub-determinants of  firm-sponsored open source communities 

are described based on the framework of relational rents by Dyer and Singh 

(1998:663; the terminology of the titles in boldface is quoted from their illustra-

tion):
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Determinants of
relational rents

Subprocesses facilitating
relational rents

1. Relation-specific
assets
In firm-driven open source 
communities: A firm cre-
ates open source software 
components and other ar-
tifacts collaboratively with 
its community.

a) Duration of safeguards
In firm-driven open source communities: 
Open source software licenses protect 
jointly produced open source software 
code thus ensuring availability of the 
code for all at all times.

b) Volume of interfirm transactions
In firm-driven open source communities: 
Collaborative software development plat-
forms on the Internet facilitate communi-
cation of the firm with its community 
members.

2. Knowledge-sharing 
routines
In firm-driven open source 
communities: Continuous 
interaction between em-
ployees of the company 
with external community 
participants externalizes 
the firm's tacit knowledge.

a) Partner-specific absorptive capacity
In firm-driven open source communities: 
Overlapping bases of the firm's and com-
munity's knowledge evolve over time e.g. 
when external participants read source 
code or manuals.

b) Incentives to encourage transparency 
and discourage free riding
In firm-driven open source communities: 
Shared norms and values by the firm and 
its community are critical elements favor-
ing open communication and transparent 
decision processes.
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3. Complementary re-
sources and capabili-
ties
In firm-driven open 
source communities: 
Stakeholders collective-
ly develop software 
such as the Linux ker-
nel or the Eclipse plat-
form by contributing 
complementary capa-
bilities.

a) Ability to identify and evaluate potential 
complementarities
In firm-driven open source communities: 
Through the transparent development 
process of open source software comple-
mentary capabilities become assessable.

b) Role of organizational complementarities 
to access benefits of strategic resource 
complementarity
In firm-driven open source communities: 
Collaboration of the firm with its community 
aligns their communication and culture over 
time.

4. Effective governance
In firm-driven open 
source communities: 
Adaptive governance 
mechanisms ranging 
from informal agree-
ments up to legally 
binding contracts en-
able effective collabora-
tion between the firm 
and its community.

a) Ability to employ self-enforcement rather 
than third-party governance enforcement
In firm-driven open source communities: As 
the private-collective model of innovation 
explains firms often contribute more to open 
source projects than they are legally obliged 
to because of process-related benefits.

b) Ability to employ informal versus formal 
self-enforcement governance mecha-
nisms
In firm-driven open source communities: 
Firms are very much interested to act as 
credible members of the community in order 
to attract contributions from external partici-
pants.

Table 1: Firm-driven open source communities as an example of  
interorganizational competitive advantage (table based on Figure 1 by Dyer 
and Singh, 1998:663)
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1. Relation-specific assets:  As firms must do something special to develop a 

competitive advantage, the creation of assets has to be unique to the partners. 

In the case of firm-sponsored communities e.g. Nokia has collaborated close-

ly with professional developers and open source firms specialized in certain 

open source components in order to assemble the integrated software plat-

form.  Such product  development  processes require  intense  knowledge ex-

change and transaction-specific know-how. Thus all stakeholders made sub-

stantial nonrecoverable investments for the asset by e.g. learning a certain 

software code and architecture. While a decade ago physical proximity was 

essential for interorganizational cooperation, today it is superseded by the vir-

tual proximity derived from the Internet.

a) Duration of safeguards: In order to protect their investments, the partners 

seek to safeguard against opportunistic behavior. In the case of open source 

communities  it  is  the software license which ensures that  the asset,  the 

source code, remains equally available for all at all times (Stewart et al., 

2006; Osterloh and Rota, 2007).

b)Volume of interfirm transactions: Alliance partners increase their collab-

orative efficiency by raising the frequency and scope of transactions. In the 

case of corporate-sponsored open source communities  this is achieved by 

the  firms  facilitating  communication  and  contributions  from within  the 

open source community by introducing a collaborative software platform.

2. Knowledge-sharing routines: Interorganizational  learning is  argued to be 

critical for competitive success. In open source projects this corresponds to 
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intense knowledge sharing between organizations and individuals. It is facili-

tated by various mechanisms. On a technical side there exists a tradition of 

using  newsgroup  channels,  mailing  lists,  wikis,  forums,  film  clips,  chat 

rooms and many other communication media in order to broadcast knowl-

edge initially residing in one firm. Its diffusion outside the firm boundaries 

may then trigger innovations from the community and thus contribute to the 

development process of the software. Through continuous interaction even 

tacit knowledge residing within the community may be externalized as ex-

plicit knowledge (Nonaka, 1994) becoming available for use by the sponsor-

ing firm. For instance experimentation by some community members lead to 

radical innovations in the case of the Maemo platform.

a) Partner-specific absorptive capacity:  Recipients have to be able to rec-

ognize  and  assimilate  valuable  knowledge  from the  sender.  Cohen  and 

Levinthal (1990) therefore coined the concept of absorptive capacity.  In 

open  source  communities  the  required  overlapping  knowledge  bases 

evolve over time through frequent and often informal interactions. This en-

ables the external community to absorb the knowledge revealed by the firm 

e.g. by studying the source code or reading manuals.

b)Incentives  to  encourage  transparency  and  discourage  free  riding: 

Knowledge sharing activities are fragile and in their essence cannot be ful-

ly controlled. Therefore, appropriate incentives as well as norms are neces-

sary to achieve a culture of sustainable knowledge exchange. As the pre-

sented cases and other research on open source communities has shown 

(Shah, 2006; Stewart and Gosain, 2006), norms and values are critical ele-
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ments of the ideology in open source communities encouraging transparen-

cy and discouraging free riding.

3. Complementary resources and capabilities: Firms benefit  in an alliance 

when they own complementary resources. In this way the collective effect is 

enhanced resulting in greater rents than the assets of each individual partner. 

Companies that are not part of the network are thus underprivileged. In the 

software industry examples of such synergies are found as network externali-

ties when companies use and create compatible  technologies.  When firms 

pool their resources and collectively develop a platform such as Linux, they 

benefit from collective rents (West and Gallagher, 2006). Standardized com-

ponents and file formats diffuse more rapidly if they are open and freely ac-

cessible (Garud and Kumaraswamy, 1993). On an organizational level foun-

dations  of  open  source  projects  (e.g.  Eclipse)  represent  formal  networks 

where members share benefits and costs of product development.

a) Ability to identify and evaluate potential complementarities:  Finding 

the right alliance and integrating into it successfully is a delicate endeavor. 

Firms have to invest  substantial  resources in order to identify matching 

partners.  Transparency and permeability  of  open source  projects  enable 

gradual acquaintance between potential partner firms and future employees 

reducing the risk of a failed choice.  E.g.  Nokia used its firm-sponsored 

open source community to spot the most skilled, innovative, and motivated 

individuals. Through their prior participation in the community they felt at-

tached to Nokia and were very likely to accept its recruitment offer.
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b)Role of organizational complementarities to access benefits of strategic 

resource  complementarity:  Next  to  the  strategic  fit  the  organizational 

complementarity represents a challenge in forming alliances, too. Intense 

collaboration  within  open  source  communities  facilitates  alignment  of 

communication and culture and therefore increases the probability of suc-

cess. E.g. a common norm is reciprocity or the culture of gifts which char-

acterizes  open  source  communities  strongly  (Bergquist  and  Ljungberg, 

2001; Lakhani and von Hippel, 2003).

4. Effective governance: When organizations are interconnected, it is critical in 

which way they behave towards each other bringing up the question of gover-

nance. Dyer and Singh distinguish between third-party enforcement of agree-

ments (e.g. legal contracts) and self-enforcing agreements (e.g. strategic al-

liances). The latter is further divided between formal (e.g. financial invest-

ments) and informal (e.g. trust and reputation) safeguards (1998: 669). The 

authors propose that  transactions should be appropriately aligned with the 

specific governance structures minimizing transaction costs and maximizing 

value  creation.  Looking  at  the  governance  mechanisms  present  in  open 

source communities different forms of control are indeed in use, sometimes 

several  of  them in the  same open source  project  at  once.  For  instance in 

Eclipse there exist formal contracts obliging foundation members to pay cer-

tain fees and ordering engineers to program using the publicly available soft-

ware code. Simultaneously, a second governance structure regulates the de-

velopment process in a rather self-enforcing way by allowing participants to 

influence the platform's properties through their contributions.
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a) Ability  to  employ self-enforcement  rather than third-party  enforce-

ment governance mechanisms:  According to various research self-gov-

erned mechanisms are more effective than is third-party enforcement. They 

save  contracting,  recontracting  and monitoring  costs,  prove  to  be  more 

flexible, and are more probable to induce value-creating initiatives. In ad-

dition self-enforced relationships are more difficult to copy than contractu-

al agreements. Thus they are more likely to represent a sustainable advan-

tage. The concept of private-collective innovation depicts an example of 

such a self-enforced safeguard. As described previously the model stimu-

lates (but does not force) firms to contribute to the creation of open source 

software rather than just using it as free-rider.

b)Ability to employ informal versus formal self-enforcement governance 

mechanisms:  Informal  safeguards  such as  trust  or  reputation  are  much 

more  difficult  to  copy  than  formal  mechanisms  like  symmetric  invest-

ments. While the latter can be imitated by competitors, informal safeguards 

require time and trustful behavior to develop. Similarly, credibility of firms 

within an open source community proves to be an important antecedent of 

intrinsic motivation leading to the conclusion that trust and reputation in-

crease the benefits of firm-sponsored communities.

As these theoretical and empirical characteristics of interorganizational relation-

ships have illustrated, a network of partners may result in a source of sustained 

competitive advantage. However, managers of such firm-sponsored communi-

ties have to bear in mind that the rents are jointly generated and owned by both 

sides, the corporation and the external community. The competitive advantage 
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is extinguished either if the firm withdraws its resources from the community or 

if the community decides to separate itself by forking the software code (Kogut 

and Metiu, 2001). Therefore, wise management techniques are required by the 

sponsor in order to sustain a prospering community of skilled contributors and 

thus benefit from its competitive advantage.

5.2. Impact on Theory and Practice

On a theoretical level this dissertation contributes to the understanding of dis-

tributed innovation. On the one hand it shows that today's concept of open inno-

vation (Chesbrough, 2003; Chesbrough and Crowther, 2006) covers only part of 

the reality at least within the software industry. The examples given show that 

firms have done far more than just integrating external innovations. Rather they 

have substantially released knowledge and invested in its diffusion by creating 

communities of volunteers and professionals. On the other hand this disserta-

tion extends the model of private-collective innovation (von Hippel and von 

Krogh, 2003) by emphasizing the crucial role of value appropriation by com-

munity building. Investing into the production of public goods without actively 

creating relationships with other contributors would not make full use of pri-

vate-collective innovation. Also, as described in the previous section, firm-man-

aged communities are shown to represent an empirical example of the relational 

view as defined by Dyer and Singh (1998) illustrating comprehensively how in-

terorganizational competitive advantage results from the relationship between 

the sponsoring firm and its community.

Furthermore communities  in  private-collective innovation represent  in them-

selves a new form of distributed innovation. In the literature on collective inno-
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vation various concepts have evolved. Two of them shall be briefly highlighted 

and delineated against communities of private-collective innovation. Eric von 

Hippel (1986) coined the idea of lead user communities pointing out that users 

of technologies often achieve product innovations when they try to solve their 

personal problems. Such product improvements in turn can be commercialized 

by firms manufacturing them through mass production. While the concept of 

user innovation is often taken as theoretical explanation for open source com-

munities (von Hippel, 2001), it does not take into account that in firm-spon-

sored projects the community building activity is started by a firm, not by the 

user. Therefore communities in private-collective innovation are a separate con-

cept of collective innovation because they follow a different path of initiation.

Another  concept  are  communities  of  practice  (Brown  and  Duguid,  1991; 

Wenger and Snyder, 2000). These groups of professionals with similar interests 

inside an organization meet to find novel solutions for problems and thereby 

help to drive strategy, start new lines of businesses, transfer best practices, de-

velop skills, and recruit and retain talent. Communities in private-collective in-

novation differ from communities of practice mainly by their cross-boundary 

participation. Although often a majority of contributions stems from the sponsor 

of the community, it is the fundamental goal of communities in private-collec-

tive innovation to enable and encourage external participation.

On the practical side managers of software companies is shown the great bene-

fits of building a community. Though just a rough estimate, the case study on 

Eclipse shows that external firms and individuals contributed software code val-

ued at approximately 1.7 billion USD (Spaeth et al., 2009a). However, reveal-
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ing knowledge and investing in the creation of communities also incurs costs 

which have to be considered in strategic decisions (Stuermer et al., 2009).

For policy makers, this dissertation shows possible economic advantage of sup-

porting the use and development of open source software. The private-collec-

tive model of innovation illustrates how firms may be incentivized to invest in 

the production of public good. Therefore, establishing a stimulating environ-

ment for firms to create and integrate open source software may possibly multi-

ply the economic benefits for society in comparison to allowing incumbent pro-

prietary software firms to collect monopoly rents.

5.3. Future Research Agenda

Although literature on open source communities is abundant, research-wise the 

phenomenon is nowhere near consummated. Within the context of firm-spon-

sored open source communities many questions remain regarding governance. 

E.g. what is the optimal level of control which a firm should exert on its com-

munity? As has been shown it is a precarious balancing act: If the company 

loosens the reins too much, the software project may not evolve in the intended 

direction  or  competitors  may  imitate  the  technology  all  too  quickly.  If  the 

strings are tightened too much, the credibility of the sponsor drops and motiva-

tion and performance decrease. Or even worse, the external community actively 

opposes the sponsoring firm and spins-off by forking the software code (Kogut 

and Metiu, 2001). Therefore future studies on balancing control and value ap-

propriation of communities are of great interest to researchers as well as man-

agers.
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Focusing particularly on the forking phenomenon, a thorough empirical analy-

sis could clarify what characteristics of control and openness have led to com-

munity splittings in the past and which factors have determined the success re-

spectively the failure of the renegades. Research so far has mostly looked at 

successful communities. Analyzing the behavior of firms and individuals which 

have caused a forking of the project could lead to a better understanding of how 

to prevent this usually wearing-out process. Studying so-to-speak failed projects 

could also help to clarify the unique factors of successful projects leading to a 

clearer definition of sustainable community management.

Another strategic challenge is the decision on what kind of knowledge should 

be revealed and what not in order to attract external contributions. West (2003) 

has titled this dilemma bluntly “How open is open enough?” It represents an-

other balancing act between revealing of knowledge and thus enabling and cul-

tivating participation, and retaining innovations and thus being able to appropri-

ate  their  value  more  easily.  So-called selective  revealing has  been analyzed 

(Henkel,  2006),  a  generic  theory,  however,  as  well  as  practically  applicable 

rules are still missing. Also related to this issue is the question how much of a 

competitive contribution can a community provide and how sustainable is it. 

While e.g. Openmoko Inc. successfully created a helpful community, it could 

not prevent the product sales from dropping. Therefore, knowing the impact of 

the community's innovativeness on the overall business success might help fu-

ture product development investments to better appoint its resources.

Finally, finding sustainable business models of firms investing in open source 

technologies represents an intriguing quest for strategy researchers as well prac-

titioners. As Dahlander and Wallin (2006) found, open source software develop-
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ment in its  original sense is very diverse.  Broadly independent communities 

create open source components which may even compete for being employed in 

end-user applications (Spaeth et al., 2009b). Therefore, firms often fill in the 

gap as  so-called  distributors  integrating  the  components  and applications  as 

compact software solutions as in the case of Nokia and Openmoko Inc.1 For 

creating the Maemo platform, Nokia for instance contracted several specialized 

individuals and small businesses in order to demand low-level changes on some 

components. Nowadays it is Nokia's strength to integrate all these interdepen-

dent parts into a complete end-consumer product. Acting as system integrator 

may be an attractive position in the value chain of complex technology prod-

ucts, as Brusoni and colleagues (2001) argued in their empirical study of the 

aircraft engine control system industry. Future research could advance findings 

of the evolution of such interconnected systems and provide advice on how to 

manage them efficiently (von Krogh et al., 2009b). Also qualitative and quanti-

tative studies on firms assembling open source software are necessary to gain 

more insight into the classical organizational research question of differentia-

tion and integration (Lawrence and Lorsch, 1967).

The delicate position of firms starting and managing an open source project has 

been illustrated.  It  has  become apparent  that  only when firms sponsor  open 

source projects in a substantial and credible way while carefully accepting the 

norms and rules of the external contributors, a thriving community will evolve. 

By analyzing and interpreting the myriad facets of communities in private-col-

lective innovation and by providing a characterization of such communities, 

1 It needs to be noted that there are some successfully managed bundles of open source software 
packages such as the Debian GNU/Linux distribution. This is particularly important since it 
represents a comprehensive source for sampling open source components (Spaeth et al., 2007).
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this dissertation hopes to help firms to succeed in the balancing act of entering 

into sustainable relationships with outside participants.
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