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Theory  
 

 

New organizational forms are emerging. The open source domain offers a window into new and 

interesting forms of work and organization, where formal membership is not required and 

contributors do not even receive a paycheck. What was for a long time perceived as hobbyist’s 

activities has matured into an industry with a large scale of commercial interest. The unique form 

of organization of open source software development distinguishes it from most other familiar 

forms of production. When companies such as Novell move into the open source domain, the 

traditions, norms and forms of organization that exist in this social space can not be ignored. In 

the first part of this chapter I will therefore review the research on open source software 

development, and look closer at its distinctions in comparison to traditional commercial software 

development. It will also address the motivation for commercial software companies to pursue 

open source development, and some of the relations that emerge in the collaboration between 

companies and open source communities. Novell’s initiative with the openSUSE project fits into 

a development model that is increasingly emerging in the software market, namely that of firm-

sponsored open source communities (O'Mahony, 2007a; J. West & O'Mahony, 2005). The research 

on this area is however in its infancy (ibid), and I therefore seek to take our knowledge on the 

subject somewhat further in this thesis.  

To shed some light into the dynamics of this organizational frontier, I have selected two theories. 

The notion of boundary objects (Star & Griesmer, 1989) as mediators of collaboration may help 

us understand how Novell and other firms are able to maintain a collaborative relationship to an 
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external community despite its conflictual nature. Second, I will use the theory of autopoietic 

social systems by Niklas Luhmann to discuss the boundaries between Novell and the openSUSE 

community, to help us understand what kind of organizational phenomenon we are dealing with. 

This pair of theories come from two separate trains of thought. In this thesis I hope to show how 

they may complement each other, and thus bind these two positions together.  

The Open Source Domain 
With the rise of the open source software movement there are now two models that account for 

the production in the software market: The open source software model and the more familiar and 

widespread commercial software model. Recognizing that open source software can also be used for 

commercial purposes, I nevertheless choose this phrasing as it captures the core motivation of 

software that is developed within this model, whereas the primary motivation of the open source 

software development model is to keep the software open and available for everyone to use - to 

whatever ends. The characteristics of the two models are summarized in table 1 below and 

detailed in the following section. 

Table 1. Characteristics of the commercial and open source software model. 

Models of software production 

We typically find the commercial software model among firms in the commercial software 

market. As a development model, it is mainly characterized by a closed software development 

process where software code remains within the company. An important source of income 

Characteristic Commercial software model Open source software model 

Availability of code Proprietary, closed source, 
restricted 

Open source – free to use, modify, 
redistribute 

Governance structure Hierarchy (Williamson, 1987) 
Voluntary participation and voluntary selection 
of tasks (Weber, 2004) 
Bazaar governance (Demil & Lecocq, 2006) 

Rationale Economic Norm-based (Raymond, 2001) 

Individual rewards of 
participation Extrinsic: Monetary, salary 

Intrinsic: Bugfixing, Learning (Hippel & Krogh, 
2003), Career concerns (Lerner & Tirole, 
2002) 

Protection Legislative: Copyright,  patents, 
Secrecy (Dahlander, 2004) 

Legislative: Copyleft  
Supportive foundations, Trademarking 
(O'Mahony, 2003) 

Product examples Microsoft Windows 
Adobe Photoshop 

OpenOffice 
Apache Web Server 
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includes selling licenses for use of the software, which typically restricts the user from 

redistributing (copying) it to others. A company that develops a software product under the 

commercial model will strive to gain market shares at the expense of its competitors. As in most 

other business sectors, the competitive nature of markets encourages firms to be secretive about 

the product development, so that others may not copy or ‘steal’ their ideas or innovations. In the 

software business this means keeping the program source code unavailable to competitors, and 

patenting and ‘copyrighting’ product innovations. The obvious motivation of individuals 

working under the commercial model is mainly monetary (salary), although other extrinsic or 

intrinsic motivations certainly exist. The individual contributions are coordinated and governed 

within the structure of a hierarchy/firm (Williamson, 1987), and commercial software 

companies are typical carriers of this model. The model accounts for most software products that 

are sold on the software market today, including well known examples such as Microsoft Office 

or Norton Antivirus. 

As the name suggests, the logic of the open source software model is distinctly opposite to the 

proprietary qualities of the commercial model. Software source code is open for all to see, use, 

modify and even redistribute. The end goal is not to make profits (although this also may 

happen), but rather to enforce the freedom of others to use the program source code as they 

please (Weber, 2004, p. 48). The availability of the code is secured through various licensing 

schemes, most notably through a legal mechanism that is referred to as ‘copyleft’ (Hippel & 

Krogh, 2003). This is a way of using copyright law to deny actors from taking the open software 

and later releasing it under a proprietary license that denies others access to the source code. In 

addition to licensing terms such as these, O’Mahony (2003) shows that open source communities 

use several mechanisms to protect the open source software from being ‘eaten up’ by commercial 

actors. These strategies include establishing foundations that sanction license violations and trade-

marking brands and logos. Although competition in the open source model does exist, for 

example between peers or communities who race to make the best solution to a given software 

problem, it does not lead to isolated software development in parallel organizations. Instead, the 

software source code is placed in reservoirs and commons where it is available for all programmers 

who wish to access it. In this way developers can build on each others contributions of source 

code. Through the Internet, there is basically no limit to how many programmers can contribute, 

while software development in a firm will be limited to the economic resources available and the 

number of engineers employed in the company.  

Much of the literature on open source software development has been concerned with explaining 

why individual developers voluntarily contribute with loads of work for no pay (Morner, 2003). 

This research shows that rewards in the open source model are rarely economic, but rather consist 

of peer recognition and satisfaction in learning and accomplishing new tasks and problems 
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(Hippel & Krogh, 2003; Lerner & Tirole, 2002; Weber, 2004). This form of motivation is often 

described as intrinsic (coming from within), as opposed to extrinsic factors that are created by 

some external situation (such as being paid to do the work). Although the communal structure of 

open source may seem altruistic, it does not discount the fact that many motivational aspects are 

still egoistic. In sum, there is a large range of factors that may explain an individuals motivation 

to participate in an open source project. In figure 2 below, I have summarized the motivational 

characteristics based on how I find them categorized in the research literature. 

 

Figure 2.  Motivational aspects of open source development 

 

Within the world of software development, most software projects are associated with one of the 

two models of software production. We can view organizations and firms committed to 

commercial software development as structural carriers of the commercial software model. 

Similarly, we can say that the communities of open source developers (as a collection of 

individuals, groups and organizations) and firms involved with open source development 

reproduce the open source software model. I here understand structure in the sociological sense of 

Anthony Giddens (1984), as holding virtual existence only enacted through practice. The 

commercial or open source model only has a real-world existence through the actions of a 

software company or community. Furthermore, each of these models are enabling; they contain 

rules and recourses and serve as normative structures that enable actors in the software market to 

behave in a certain way. In this regard they also represent a form of rationality; within the 

commercial software model sharing source code is irrational, in the open source model it is the 

opposite. This dichotomy is useful for providing some insights to our first research question: we 
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could say that Novell and the openSUSE community, respectively, originate in and draw upon 

each of these two models of software production. 

Reality is however not always as black-and-white as these models may indicate, and the 

organizations in the software world may not be so easily grouped in one or the other category 

above. An increasing amount of firms are becoming carriers of elements in both models, such as  

Novell and the openSUSE community do in combination. Other examples include Hewlett 

Packard, IBM, SUN and several others major IT-companies whom have chosen similar strategies. 

Giddens’ structuration theory not only explains how structures reproduce themselves, but also 

how they are creatively produced or altered. His theory may therefore explain the emergence of a 

third structure in software production: the hybrid software model. Drawing upon the other two 

models, the hybrid model represents such a remaking of the traditional models of software 

production. After a brief short review of the history of open source, I will return to discuss how 

the open source and commercial software model may co-exist in the hybrid software model. 

A brief history of open source  

Where does open source software come from and when did it start? Although the main media 

attention surrounding the open source phenomenon has only been present for the last couple of 

decades, its origins trace back to the early stages of software development in the 1960’s. Perhaps 

the most important software project at the time was the development of the UNIX operating 

system, originally created by Ken Thompson at AT&T’s Bell laboratories. The development of 

UNIX found place in many different locations, and the distributions of UNIX at this time went 

practically free of charge without any effort to delineate property rights or to restrict use of the 

software that was made (Lerner & Tirole, 2002). Seeing that UNIX became immensely popular, 

AT&T realized that UNIX could be a commercial product. In the early 1980’s AT&T began 

enforcing intellectual property rights related to UNIX. At Michigan Institute of Technology 

(MIT) a talented programmer named Richard Stallman was frustrated by the proprietary 

development of UNIX. Adding insult to injury, MIT had started licensing software written by 

researchers at the university to a commercial firm, restraining the open programming culture that 

had existed at the university. As a reaction to this development, Stallman established the GNU 

project (Gnu’s Not UNIX) in 1983, a with the aim of developing a UNIX-clone operating 

system that would be free software without the use of UNIX code. Stallman also created the Free 

Software Foundation that would maintain the rights of free software projects. The main legal tool 

for achieving this is the GNU General Public License (GPL), which uses copyright law to secure 

that software and source code produced under this license is open for everyone. Anyone my use, 

edit and redistribute the free software as they see fit, but if you try to re-license it as proprietary 

software you are breaching the copyright of the authors. This legal maneuver was coined 

“copyleft” by Stallman, as it puts a twist to traditional copyright practices. In addition to ensuring 
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that the free software code stays open, the GPL also demands that derivative works from the free 

software remain free. This means that “it is not permitted under the GPL to combine a free 

program with a nonfree program unless the entire combination is then released as free software 

under the GPL”(Weber, 2004, p. 48). This mechanism is referred to as the “viral clause” of the 

GPL. With the General Public Licence and the Free Software Foundation to sanction any 

business that breaches this licence, some of the legal foundations for keeping open source open 

were in place. 

 

At the end of the 1980’s, open source software was still not familiar to most computer users. 

Most personal computers ran the Microsoft DOS operating system with proprietary software 

applications. It was not until the mid 90’s, with the dawn of the Internet, that open source 

software development escalated. It was especially the development of the Linux operating system 

that put open source in the spotlight. As a graduate student at University of Helsinki, Linus 

Torvalds developed a crude and simple version of a UNIX-like operating system that he named 

Linux. In autumn 1991 he published the source code of a very early version of this system on an 

Internet newsgroup, asking for input and improvements from others. The response was 

overwhelming, and during the following years hundreds of developers were contributing code 

and new releases of the software was published on a daily basis. At the end of the decade Linux 

had become a major technological and market phenomenon, and by the mid-2000 Linux ran 

more than a third of the servers that make up the web (Weber, 2004). 

 

Linux was licensed under the GPL, but not all software developers were happy with the strict 

terms in the General Public License. The term “free software” was also creating problems for 

business people (Hippel & Krogh, 2003). Even if the term was referring to free as in freedom (of 

expression), explaining this to the business world proved to be a hard pedagogical challenge. For 

this reason Eric Raymond and Bruce Perens coined the term “open source” and founded the 

Open Source Initiative (OSI) in 1998. The main task of the foundation was to create a definition 

of open source that could accommodate the GPL philosophy as a core, but which at the same 

time did not deny proprietary affiliations to the open source software product. The official open 

source definition created by OSI neither contains the viral clause found in the GPL, nor does it 

place restrictions on other software that is distributed along with the licensed software4. Netscape 

was the first major commercial company to put this new definition to use, when they released the 

source code for their browser Netscape Navigator (later to become Mozilla) in 1998.  

                                                 
4 From the open source definition at www.opensource.org. 
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Commercializing open source, open-sourcing commerce  

How does a firm make money with open source software? If we use the terms I have introduced 

so far, the question can be phrased in another and perhaps more interesting way: How can the 

open source and the commercial software model work together? This question includes a political 

and a social dimension, in addition to the economic perspective in the former phrasing. The two 

software models are somewhat contradictory in nature, which raises several interesting issues. I 

will start by discussing the economic foundations of open source, by presenting various 

constellations of the hybrid software model. These are often called open source business models 

in the literature I will be reviewing. Later I will tend to the different kinds of social relationships 

we may find between firms and open source communities.  

It is important to clarify one common misunderstanding: Free software (a name used 

interchangeably with open source software) does not mean software being free of cost (gratis). 

While open source software in very many cases is free of cost, this is not a requirement in any of 

the open source definitions or template licenses of open source software. “Free” in this sense 

refers to the freedom to use, modify, improve, redistribute or otherwise do you want with the 

software, but you still might have to pay for the free software. (The ironic sound to this last 

sentence is one of the reasons Raymond and others coined the alternative term “open source”). 

That being said, it is still hard to understand how one could make money on a public good 

available to everyone. Even if it is perfectly legal to charge a fee for an open source product, how 

much sense does it make to pay lots of money for a product you can download and install 

yourself free of charge? There has been done some research on the issue of appropriating returns 

with open source software (Bonaccorsi et al., 2007; Dahlander, 2004; Lerner & Tirole, 2002). 

The findings identify multiple sub-strategies to selling open source products and services. I will 

describe these various strategies in the following paragraphs. The strategies are summarized in 

table 2 (the table builds on a similar table provided by Dahlander, 2004). Note that an open 

source firm rarely pursues a single strategy, but rather combines several of them. 
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Packaging Facilitating and distributing open source products for easy use. 

Proprietizing Adding proprietary solutions to an open source product and selling 
licenses for the new product. 

Spin-off Selling complementary proprietary software products surrounding a major 
open source project. 

Products:  

Black-box  Bundling and integrating pieces of open source software products in a 
hardware solution. 

Education and 
training Education based on an area of expertise within open source software.  

Consultancy Consultancy work based on an area of expertise within open source 
software. 

Services: 

Support Support based on an area of expertise within open source software.  

Table 2. Business models with open source software. Modified from Dahlander (2004). 

First of all, it is possible to sell an existing open source software package in its given form, and 

charge a fee for preparing and distributing the software. Not all open source software programs 

are easily accessible, and sometimes it is of value to have someone prepare the software for use. 

For example, a small company may not have computer engineers available to access, compile and 

configure the source code and install the software. They would therefore be willing to pay a third 

party for delivering the software in an easy-to-install package from the open source community. 

There are limits as to how much value can be added in this manor, as demand will decrease as the 

price exceeds the cost of hiring someone competent yourself to do the job for you. Nevertheless, 

the task of bundling together multiple applications with a compatible operating system can be 

quite substantial, which creates business opportunities for companies that specialize in such work. 

I term this product sub strategy as ‘packaging’. Second, a common product strategy is to add 

proprietary modules (an additional part to the program that is not open source) to an existing 

software package, or make proprietary improvements to the program and sell licences for the new 

product. This is only possible if the original software is not licensed under the GPL or other 

licencing scheme containing a viral clause that prohibits such ‘proprietizing’ of the software. 

Mixing open source with closed source software is a common strategy for many open source 

companies. A third product strategy is to sell proprietary spin-off products to an established open 

source product. This could for example be proprietary software plug-ins for a large open source 

application, or server management tools for Linux servers. In this case the firm is selling a stand-

alone proprietary product, and as such might not fit the definition of an open source firm. But 

chances are that the firm will be interested in the quality and use of the open source product, and 

would thus be contributing to the software or otherwise participating in the community 
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surrounding that product. A possible way of creating a market for the spin-off products could be 

for a company to release the source code for an established proprietary product, while selling 

licenses for complementary software. If the main software originates from the same company, it 

will benefit from having the highest level of insight in that technology, and may thus create the 

best complementary products. By releasing an established proprietary product as open source, a 

company may also hope to increase the user-base of that product to a level that makes it an 

industry standard. This can then provide the company with additional long-term benefits (for 

example building a reputation and a trademark that provide users with trust in future products). 

A fourth strategy consists of integrating open source software with a hardware solution, and 

selling the resulting integrated product. This is called “black-boxing”. SUN Microsystems started 

out by selling hardware solutions configured with open source-UNIX, and have been successful 

with the black-boxing strategy. 

The services-strategies are pretty straightforward, and differ little from the similar services related 

to proprietary software products. Dahlander defines three types of services: consultancy, support 

and education. In a case study of six Nordic open source firms, he found that all six companies 

were involved with consultancy work, while half the number provided education services 

(training in the use of the system/software provided by the firm).  

The strategies outlined above represent some of the most common ways of appropriating returns 

with open source software. It would be a mistake to assume that this is a complete list of all 

possible strategies. New and creative strategies are constantly emerging. In the case of MySQL, 

for example, this Swedish firm has achieved success with an interesting dual licencing scheme 

(Dahlander & Magnusson, 2005). While the MySQL database software is licenced under the 

GPL (containing the viral clause that prohibits ‘proprietization’ of the software), it is also possible 

to buy an alternative licence of the software that allows the user to keep any proprietary additions 

and improvements to the software the user develops. In other words, if you want to keep your 

innovations secret from the community, you have to pay for it. As mentioned, a software 

company may base its strategy on various constellations of the strategies presented above. Novell, 

for example, packages a Linux distribution, combines it with proprietary products that run on top 

of it, and offers all types of services for it. 

Community and firm relations 

The strategies outlined above are examples of interaction between carriers of the commercial and 

the open source software model. The initiative to pursue a hybrid model may come from both 

sides; open source communities may start up businesses to profit on their software projects and at 

some level seek commercial solutions, or commercial software companies may turn to open 

source communities to find new resources. It is interesting to ask how the open source 
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communities react to the presence of large companies that profit on the communities efforts. This 

will most likely depend on the nature of the relationship. Bonaccorsi et al. (2007) are currently 

researching the question of whether for-profit firms act not only as takers but also as givers by 

contributing to open source projects. A similar dichotomy can be found in Dahlander’s early 

work on the case study of six Nordic OSS-firms: 

An interesting finding was that the cases outlined two main types of firms - 1) “FRIENDS” 
who are active in getting their product widely diffused through releasing code and establishing 
communities, and 2) “FOES” who only attempt to capitalize on the work on developers and 
users in the community. FRIENDS are more aligned with the community by giving away code 
and establishing projects, whereas FOES only appropriate the joint effort of the OSS 
community by acquiring knowledge in a given area and sell their expertise to customers. (...) 
The rationale for FOES is to minimize R&D investments and time to market through using 
existing OSS modules (Dahlander, 2004, p. 18). 

With this terminology it is clear that the firms’ commitment and strategy towards the community 

will greatly impact the social relations and sentiments between them. Understanding and 

uncovering the nature of these relations is important for discussing the sustainability of the 

integration between the commercial and open source model. Dahlander and Magnusson 

elaborate on these relationships. Based on case studies they find that relationships between firms 

and open source communities may be characterized as symbiotic or parasitic (Dahlander & 

Magnusson, 2005). The symbiotic approach implies an interdependent co-evolution between the 

community and the firm. Legitimacy is gained through status in the community based on its 

norms and values, not from having a formal role in a firm. In the parasitic approach it is clearer 

that the firms maximize their own benefits often in violation with the norms of the community. 

A parasitic relationship could for example characterize a firm with a packaging or proprietizing 

strategy, making large profits as a free-rider without contributing anything back to the 

community. The researchers also find examples of relationships that are somewhere in-between 

these two.  

For companies that seek to establish a sustainable relationship with open source communities, it 

is clear that they will want to be perceived and act in a symbiotic fashion. To strengthen such a 

perception it would be important to deliver quality contributions, at least as an act of good will. 

This will be more important for large companies than smaller firms, as the participation of the 

latter might go unnoticed. For companies that seek to establish their own open source projects 

and gather voluntary developers, it is particularly important to create a symbiotic identity among 

open source communities as it is important to be trusted. In open source communities trust can 

be institutionalized in various ways. Novell, for example, uses the GPL license for all of their 

open source products. This is likely to be very important in establishing faith and trust in the 
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company as a legitimate open source actor, having a background as a large proprietary 

incumbent. 

Willingness and resistance 

The discussion has so far addressed the distinctions of open source and how this model can relate 

to commercial practice. We will now have a look at some of the underlying motivations for 

pursuing and resisting such integration – from both sides. The values, norms and motivation 

factors described below are embedded in the normative structure of the open source and the 

proprietary software model, and contribute in forming the rationality that guides the actions of 

actors in the social space of software production.  

From the commercial point of view, some arguments for why open source is interesting have so 

far been presented. Open source is as a resource that can be of commercial interest for many 

reasons, in addition to the monetary strategies detailed in the previous chapter. For one, 

companies can use existing open source software as part of their commercial products, and save 

efforts from having to develop it singularly. Second, by making their own products into open 

source projects companies can benefit from cooperating with a large group of talented developers 

outside the company. The contributions from the community can then be used for further 

product development. In other words the company may gain access to a large amount of human 

capital - free of cost. Furthermore, the ‘open source’ brand itself may create positive sentiment 

among potential customers, creating a sense of legitimacy or trustworthiness. When open source 

is used a resource in this manor, it may in turn contribute to the end goal of creating profits for 

the company. Note, however, that the sentiment may also be directed the opposite way among 

customers with negative feelings towards open source software. It is interesting to observe how 

the perception of open source has evolved over the last years. Microsoft has, for example, moved 

from claiming that open source licenses are a ‘cancer5’ in 2001 to launching their own open 

source initiatives during the last year6.  

Are there any benefits for the open source community in this partnership, or is open source only 

exploited as a resource? There seems to be several rational gains for the open source community as 

well. For one, it is of interest to the open source community to receive software contributions 

from the commercial companies (or any actors for that matter). Software companies and 

corporations possess a large amount of recourses. In the example of Novell, detailed later, the 

company has 800 engineers employed that work exclusively on open source software that is 

shared with the larger community. Second, it is a triumph if a given commercial software project 

is released as open source, rather than being enclosed as a proprietary product: it becomes a 

                                                 
5 See http://www.theregister.co.uk/2001/06/02/ballmer_linux_is_a_cancer/ 
6 See http://www.microsoft.com/opensource/default.mspx 
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public good. Third, integration with the commercial model contributes to reproducing open 

source software model. If commercial activity and open source were completely incompatible, the 

number of people contributing to open source development would be substantially smaller, and 

maybe too small to make open source survive as something more than just an idea practiced by 

few. This rationale fits well with the pragmatic BSD-style license and the ideology of the Open 

Source initiative. The characteristic argument from this perspective is that as long as the 

integration is creating more open source users and products, it is a positive thing. This practical 

approach is clearly expressed in the official open source definition: 

“The license must not restrict anyone from making use of the program in a specific field of 
endeavor. For example, it may not restrict the program from being used in a business, or from 
being used for genetic research. Rationale: The major intention of this clause is to prohibit 
license traps that prevent open source from being used commercially. We want commercial 
users to join our community, not feel excluded from it” (§6, Open Source Definition). 

There are also arguments against and forces that resist such integration. From an economic 

perspective, open source will not be an option if it is not considered or proven to be profitable 

within an expected time-frame. Second, open source uses a methodology that may be considered 

unreliable or untrustworthy from a certain point of view. Since open source is based on voluntary 

participation and voluntary selection of tasks, there is a risk that certain areas of work does not 

attract developers and lay barren. Whereas a commercial company can assign tasks (also boring 

ones) to developers with the use of formal authority, an open source community does not have 

the same administrative fiat or control to ‘force’ someone to do the job. Although most 

communities would certainly argue that there are alternative mechanisms in place to avoid this 

problem, it may nevertheless create uncertainty from the viewpoint of a firm. 

Although a substantial part of the open source movement is motivated for commercial 

integration, there are also those who oppose. The ideological principles of the Free Software 

movement, for example, are not sympathetic to blending open source software with the 

proprietary model. With the title “Why Software Should Not Have Owners” in one of his essays, 

Stallman clearly positions the Free Software movement in opposition to the conception of 

property rights in the commercial software industry (Stallman & Gay, 2002). Again, the 

foundation also opposes the term “open source” as this phrasing may “sell-out” the principles of 

free software for the purpose of appealing to business users. The Free Software movement has 

therefore insisted on being distinguished from the Open Source Initiative. Nevertheless, Stallman 

argues that the differences between the Open Source Initiative and his foundation are marginal 

compared to the differences toward the commercial model: “We disagree on the basic principles 

[with the Open Source movement], but agree more or less on the practical recommendations. (...) 

We don’t think of the Open Source movement as an enemy. The enemy is proprietary software” 
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(Stallman & Gay, 2002, p. 55). And indeed they have some common issues. Even the supporters 

of commercialization within the Open Source movement do not want the integration with the 

world of commerce to happen unconditionally. All actors within the movement are aware that 

open source is vulnerable to appropriation unless necessary precautions are taken. Therefore the 

open source communities have been able to establish various mechanisms for ‘guarding the 

commons’, which have been well documented by Siobhan O’Mahony (2003). These involve 

licensing schemes, establishing foundations that sanction license violations and trade-marking 

brands and logos. 

Firm-sponsored open source communities 

The interest for open source as an intellectual property strategy and as a development 

methodology has grown substantially among commercial software companies. Firms have in the 

recent years taken a step further than simply participating in open source communities and using 

open source software. Many previous proprietary software companies have chosen to open up 

their own software projects and attempted to create surrounding open source communities, and 

“spinout” their internally developed code (Joel West, 2003). Netscape’s launch of the Mozilla 

project presented the first case in 1998. Further examples include Apple and the Darwin project, 

IBM and Eclipse, SUN Microsystems and the OpenOffice project, and more recently Novell and 

the openSUSE project. While autonomous open source software communities have received a 

great deal of empirical and scholarly attention within the last decade, there has been very little 

research on corporate sponsored open source communities such as these. The exceptions are 

(O'Mahony, 2007a; Joel West & Gallagher, 2004; J. West & O'Mahony, 2005). In the 

following I will detail what we do know about sponsored communities, based on this research.  

Why do companies release their source code and start communities? The previous discussion has 

shown how companies may monetize investments in open source products in general. According 

to West (2003), a specific reason for a firm to “open source” its products may be to win adoption 

or to gain development assistance on non-critical areas. O’Mahony and West argue together that 

the reasons for external users to adopt the technology or make contributions in such cases are first 

that companies have resources and put in investments that may assure a solid technical 

foundation of the innovation (2005). Secondly, the project has a clear owner that can secure the 

progress of the project; there is someone in charge. “On-going sponsorship provides recourses, 

legitimacy and technical capabilities to improve the odds of project success” (J. West & 

O'Mahony, 2005, p. 3).  

There are also several challenges that are raised by such an initiative. Three issues identified by the 

same authors involve technical, relational and legal aspects: First, in an autonomous, community-

managed project the code-base tends to develop and scale simultaneously with the size of the 
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community. In sponsored projects, however, the code base can be fully matured and quite 

complex at the time it is released. This can make it difficult for outsiders to contribute, as they 

have to relate to the technology post hoc of conception. Secondly, community members tend to 

lack any ownership in the project, as it may be fully controlled by the sponsor. This can result in 

a lack of intrinsic motivation often found among members of autonomous community projects. 

Finally, contributors might worry about the future legal rights of the code they develop, which 

becomes owned by the company. Although various licensing schemes (such as the GPL) may 

create confidence, neither of these licenses have in fact been tried out in court. Should a conflict 

about the code emerge, the contributor’s interests are not guaranteed. 

O’Mahony has investigated the differences between sponsored and autonomous communities 

further, by conducting a comparative study of a dozen well-known sponsored communities and 

compared them to autonomous communities (O'Mahony, 2007a; O’Mahony, 2007b). Her main 

finding is that sponsored communities have to manage a tension between openness and control. 

This characteristic is most certainly present in the relationship between Novell and the 

openSUSE community. While Novell wishes to attract external developers to participate in 

product development, they have great difficulties with granting them direct access to change the 

code of the main product as Novell must be able to guarantee the quality of the code to its many 

customers. We will return to the case and discuss it in closer detail later. O’Mahony makes a 

distinction is made between two types of openness: transparency (ability to read code, rights to use 

it and visible governance structures) and accessibility (ability to change code, ability to participate 

in governance and control of derivative code). While both types of communities offer a high 

degree of transparency, accessibility was dramatically different between sponsored and 

community managed projects. “Governance of autonomous projects was largely pluralistic, 

shared widely among community members, whereas the ultimate decisions of sponsored 

communities were (with rare exceptions) controlled by the sponsor” (O'Mahony, 2007a). Many 

sponsors were reluctant to give up control of the project since it would reduce their ability to 

align the community’s production of open source software with their corporate strategy.  

Another interesting finding is however this: while informants claimed that high levels of 

transparency aided the adoption of the products, there was no direct evidence of the direction of 

causality between participation and lack of accessibility. In the case of MySQL – where the code 

is tightly controlled by the founding company – the high rate of participation suggests that 

accessibility is only one of the factors that drive participation. Nevertheless, sponsors that valued 

outside contributions the most, recognized that they could only hope to attract the most talented 

programmers outside the firm by devolving some level of control (ibid, p.14). Another factor that 

may influence outside participation in the sponsored community, are the technical aspects of the 

project. Two factors can possibly help the growth of the community: Modular software 
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architecture allows the participants to easily pursue work on areas of their interest (and not 

having to deal with the rest). Secondly, a clean coding style that is well documented increases 

readability for external developers.  

O’Mahony recognizes that further research is needed to test whether the constructs above can 

fully explain the fate and success of a sponsored community. Other factors such as product 

quality, size of target market, size of existing user-base or price of competitive products may also 

have an influential value. Also, more research is needed on sponsored communities’ trajectory of 

development – how does the tension between openness and control evolve over time? And what 

are the detailed mechanisms of managing this tension? The next sections will introduce the 

theoretical framework that I will use to address answers to these and other questions. 

Boundary objects 
In the social space of software development there are several groups in interaction, competition or 

collaboration. They may represent different views and interests, with economic, egoistic or even 

altruistic motives. Physically, they can be represented as organizations, ranging from commercial 

firms to voluntary software projects. Novell and the openSUSE community are examples of such. 

The groups are composed of individual software programmers and even non-technical 

contributors, who often take part in several communities and organizations simultaneously. 

These organizations and communities within them may be described as various communities of 

practice (Wenger, 1998) where individuals start out as legitimate peripheral participants and 

become full members once they learn the ropes. Learning and the creation of meaning and 

identity go hand in hand, and fuel each other in the development of each individual and the 

community as a whole. In another perspective, we might characterize these groups as inhabitants 

of different social worlds (Strauss, 1978).  

These social groups are confined within boundaries that separate what is inside (i.e. group 

members) to that which is outside (other groups and people, the environment).  Boundaries 

between social groups may be understood in various ways. In communities of practice these are 

defined by the individual’s participation and practice (Wenger, 1998). If you participate, you are 

part of the community. Other strands of sociology and anthropology focus on boundaries in 

terms of identity and belongingness (Barth, 1969; Lamont, 2001; Turner, 2001). A typical 

representation of boundaries is made clear when people speak of a separation between “us” and 

“them”. Identity may relate to static properties such as ethnicity and gender, to semi-changeable 

properties such as educational background and occupation, or fluent aspects such as political 

views or music you like to listen to. In traditional organizational theory boundaries are commonly 

constituted by formal membership (eg. through employment contracts). Some organizational 
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research has been concerned with studying collaboration between groups separated by knowledge 

boundaries (Brown & Duguid, 1991; Carlile, 2002). This is typical for interdisciplinary work, 

where group members occupy different domains of knowledge. What you do not know in 

relation to another group thus becomes a boundary. None of these definitions of boundaries 

necessarily contradict each other. We may often speak of all these types of boundaries 

surrounding one and the same social group. Although boundaries are often considered as lines 

that separate groups from one another, it is important to acknowledge that boundaries also bind 

groups together: they only emerge when two entities meet. This characteristic is often neglected in 

analytic work on social groups, but will play an important role in the theory that will be outlined 

below. 

The topic for this thesis is to study how collaboration is made possible at the intersection of such 

boundaries, more specifically by studying the model of firm-sponsored open source communities 

as represented by Novell and the openSUSE project. In this model, two main groups are linked 

together in product development – a commercial software company and an open source 

community sponsored by the company. The product development may also be linked to a mass 

of other (open source) communities surrounding each component of the larger software product. 

The challenge is then to understand what keeps them together in cooperation, despite their 

differences in motivation, knowledge, norms and organizational identity? The notion of boundary 

objects (Bowker & Star, 1999; Carlile, 2002, 2004; Star & Griesmer, 1989; Wenger, 1998) has 

proved particularly well suited in dealing with issues of collaboration across such boundaries.  

What is a boundary object? 

The main question that the theory of boundary objects is meant to address is how collaboration is 

made possible among people that inhabit different social worlds (Star & Griesmer, 1989). As an 

example, Paul Carlile (2004) analyzed collaborative work between different departments within a 

automobile company. Each of these departments represents their own domain-specific knowledge 

about various aspects of the car product (vehicle styling, engine, safety and climate control). 

Traditionally, a clay model of the car had been the main boundary object at the intersection of all 

departments. This object was however not strong enough to represent the views of all groups (it 

favored the vehicle styling group and did not represent climate control-concerns very well), and 

was later replaced by a powerful vehicle simulation tool that was able to represent the interests of 

all departments, allowing them to reach reconciliation of meaning in the design of the car. In this 

case, the social worlds were separated by the knowledge they each represented. In another 

example, Susan Leigh Star’s (1989) original research on boundary objects discusses collaboration 

between scientists, administrators, entrepreneurs and hobbyists (among others). They too  

represent different bodies of knowledge, but are in addition more distinctly separated as social 
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groups with diverging interests – they hold fewer properties in common than the employees in 

the automobile company.  

When such groups come together to solve a common problem, the success of their collaboration 

can not be taken for granted. There may be several obstacles standing in between, such as 

knowledge boundaries, disagreement concerning the problem definition and different political 

interests. Star and Griesmer provide a theoretical framework for overcoming these obstacles, as 

boundary objects can leverage and mediate collaboration despite the presence of difficulties. The 

primary feature of boundary objects is that they exist in all of the intersecting domains. More 

specifically boundary objects are “both adaptable to different viewpoints and robust enough to 

maintain identity across them” (Star & Griesmer, 1989, p. 387). The theory has been applied to 

a large amount of empirical research, where examples of boundary objects range from 

repositories, sketches and drawings, workflow matrices, physical and IT objects, prototypes to 

more abstract objects such as metaphors, narratives or processes and methods (Nicolini, Mengis, 

& Swan, 2007). Boundary objects are often internally heterogeneous. They can be 

simultaneously concrete and abstract, specific and general, conventional and customized. “The 

nature of the problem determines what is adequate concreteness for a given boundary object” 

(Carlile, 2002, p. 452). They are flexible and can adapt to local needs in individual communities, 

while they can still maintain a common identity across sites. 

We can summarize the distinction of boundary objects in two particularly important properties 

that make them so adept at dealing with cross-disciplinary collaboration: (1) they contain shared 

and common knowledge across groups and maintain the identity of all groups. They can 

“belong” to everyone, despite different interpretations of meaning between the groups. (2) 

Boundary objects are also able to handle different interests between collaborating groups, and 

may even facilitate negotiation between them. In the terminology of Latour and Callon (1986), 

the objects support translations by multiple actors. In the following I will present these properties 

in closer detail. 

Shared knowledge, mutual identity 

A contrast to a boundary object can be an object that is identifying of a community, and that 

may not be shared with other communities. Becoming a member and learning the ropes within a 

given community of practice may involve becoming familiar with such objects. In Wenger’s view, 

learning and membership within a community of practice are one and the same, as you move 

from being a legitimate peripheral participant to becoming a full member. This process entails a 

series of encounters with the objects involved in the practice (Bowker & Star, 1999). 

Anthropologists refer to the process of creating the familiarity of categories or objects within a 

community as naturalization. “Illegitimacy, then, is seeing those objects as would a stranger […] 
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Membership can thus be described as the experience of encountering objects and increasingly 

being in a naturalized relationship with them” (Bowker & Star, 1999, p. 295). Carlile (2002) 

refers to these as within-practice objects.  In contrast, boundary objects may be understood as 

across-practice objects. 

An important property of a boundary object is its ability to carry and contain knowledge that is 

shared between (or across) the groups in collaboration, in contrast to naturalized objects which 

only make sense within a group. This ability relates to the fact that the object has an identity in 

all groups: “(…) in conducting collective work, people coming together from different social 

worlds frequently have the experience of addressing an object that has a different meaning for 

each of them. Each social world has partial jurisdiction over the recourses represented by that 

object, and mismatches caused by the overlap become problems of negotiation” (Star & 

Griesmer, 1989, p. 412). In other words, boundary objects may have a different ‘faces’ in each 

world, but at the same time they maintain a common identity across sites. Consider, for example, 

the role of the patient record in the work of healing a patient at a hospital. Both doctors, nurses, 

pharmaceuticals, secretaries and patients (to name a few) are involved with the work of treating a 

patient. The patient record is an important object for all of them, as it contains the common 

knowledge of the patient treatment that everyone makes use of. Which aspects of this object and 

how the information is interpreted may however be different for each group. For a lab-technician, 

entries into the patient-record may mark the final stage of her work-process. For the doctor, the 

same event could be the start; the results indicating what medical treatment to pursue and 

medication to prescribe. For the patient, the lab-results may indicate how many days he will be 

ill, while the secretary will use the information to figure out how many nights she will have to 

make a bed available for the patient at the hospital. 

The fact that boundary objects are able to maintain a common identity between groups actually 

addresses an issue I find problematic in Star’s theory. Star refers to the various groups 

surrounding these objects as inhabitants of different social worlds. If we investigate this term 

closer, it might however be difficult to agree upon such an understanding, as a common social 

world may be a precondition for an object to maintain a mutual identity between groups within 

it. For a social world to exist, it should at some level be an autonomous entity that is able to 

support its own identity. I therefore argue that the boundary of a social world can not be drawn 

around a department of a vehicle company, as in the earlier example. The climate control group 

would never exist without the larger automobile company. The mother company unites the 

groups within it, and the commonalities that all engineers share as employees of this company 

make them inhabit this social world together. The distinction of the groups and departments in 

the company is the result of a division of labor. In the words of Emilie Durkheim, we might say 

the car company is unified by an ‘organic solidarity’. Durkheim uses this term in contrast to the 
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‘mechanical solidarity’ often found in traditional societies, where the lives of its members are 

homogeneous and people have similar experiences and conceptions in common (Hughes, Martin, 

& Sharrock, 2003). Modern society, however, is distinguished by its high division of labor and 

specialization between its members, resulting in a society of interdependent and mutual 

indispensable individuals. Although most citizens of Paris might not know each other, they are all 

part of the same society and rely on each others services and specialties. Societies such as these 

might not hold the strong, shared sentiments which are the basis for the unity and conformity 

found in mechanically solitary societies, but they are nevertheless united by a larger whole. 

Durkheim draws the term ‘organic’ as an analogy from biology, and “refers to the kind of unity 

found in the organism in which differentiated and specialized parts are combined into a single, 

functioning whole, with each part’s own operations depending upon the whole” (Hughes et al., 

2003, p. 165). Returning to our discussion, the distinction of separated social groups, practices 

and boundaries between them may without doubt be present within a social world. I however 

argue that the social world is shared, as in an organic solitary society. This understanding is 

important in explaining how, for instance, a clay model of a car may give meaning to all groups 

within the automobile company. On the basis of this argument, I would claim that Star’s theory 

needs support for explaining how collaborators are united at a higher level than just as self-

interest seeking groups. I will return to this discussion in chapter 5. Now we will have a closer 

look at the importance of objects for handling multiple interests in collaboration. 

Translation, negotiation and reconciliation 

When Star originally coined the term, the theory of boundary objects was developed to 

understand how various groups of actors managed to collaborate in order to establish and develop 

the Museum of Vertebrate Zoology at Berkeley successfully. Their initial problem was to figure 

out how the scientists, entrepreneurs, university administration, hobbyists and animal-trappers - 

with diverging interests and different stakes in this work - managed to reconcile their differences 

and collaborate. They started off by drawing upon Michel Callon’s concept of translation (Callon, 

1986), which addresses the issue of power and the process of imposing one’s interest onto others 

so that it becomes their own (described closer below). However, Callon does not explain what 

happens when a set of actors with different interests try to impose these simultaneously, or 

perform what Star and Griesmer call “n-way translations”. Creating a solution to this problem 

was part of their mission, which resulted in the “discovery” of boundary objects. Boundary 

objects are inherently conflictual, as they convey different interpretations from several groups. 

They however manage to balance these conflicts, and support multiple translations. This aspect is 

however sometimes ignored in empirical research that utilizes this theoretical framework, such as 

in Nicolini et.al (2007) where the emphasis is put on boundary objects’ brilliant ability of 

“coordinating the work” of interdisciplinary groups. If we reduce the concept to such a simplified 
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and convenient understanding, we stand the risk of treating boundary objects as the “magic 

bullet” that Paul Carlile warns us from doing (Carlile, 2002, 2004). To understand this process 

of translation, it may be helpful to visit Callon’s original use of this theoretical construct. 

The term “translation” may itself be misguiding, which might be the reason that Callon’s 

perspective sometimes falls out of a typical description of boundary objects. Our common 

understanding of the word is related to language, and involves transforming someone’s 

representation of meaning into a more accessible form. This definition of translation is 

descriptive by nature. Callon however scales this definition to include the transformation of 

interests, and thus adds a normative side to the word. Translation becomes a process where an 

actor tries to translate one’s interest into that of another (sort of making your goals become 

theirs). “To translate is to express in one’s own language what others say and want, why they act 

in the way they do and how they associate with each other: it is to establish oneself as a 

spokesman” (Callon, 1986, p. 19). A translation then becomes a political process of power. A 

typical definition of power is understood as the ability to make someone do something they 

otherwise would not. This is also the purpose of Callon’s translation, although this theory 

emphasizes that the other party will yet have his own goals fulfilled . It is therefore a process of 

aligning interests.  

The theory of translation is associated with actor-network theory (ANT) (Law & Hassard, 1999), 

a framework developed by Bruno Latour originally for studying science and technology. In ANT, 

an actor does not need to be a human being (for which reason the term “actant” has later been 

adopted by Latour to avoid confusion (Lee, Liebenau, & DeGross, 1997)). The theory of 

translation is thus also applicable to both technical and non-technical actors. In fact, Callon 

presented translation theory to support his general argument that the same theoretical framework 

should be applied to both domains of society and nature, which have always been theoretically 

separated. Translation theory is an example of such a theory. To understand how the process of 

translation works, Callon created four supporting constructs that describe different “stages” of the 

translation process. The first stage is problematization, where an actor starts with creating the 

problem definition that others must agree upon. In order to reach their goals, other actors must 

pursue a course defined by the first actor (see figure 3). This course is called an obligatory point of 

passage (Callon, 1986). By establishing the obligatory passage point the actor may maneuver 

himself to become indispensable in the network. Creating an obligatory passage point is to 

identify what the various actors “want” on their behalf, and make them form an alliance around 

it. An example might be helpful: The United Nations Climate panel has been largely successful in 

establishing the target of reducing CO² emissions as the obligatory passage point in reducing 

global warming. This is the course all nation-states should pursue and what the industry must 
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accept. The climate panel has also become the undisputed authority on the issue, and have been 

awarded the Nobel peace prize for their work (and rightly so, in my opinion). 

 
 

Figure 3. Translation. Modified from Callon (1986). 

Problematization also includes defining the actors themselves. In the next stage of interessement, 

this definition is cemented. “Interessement is the group of actions by which an entity attempts to 

impose and stablilize the identity of the other actors it defines through its problematization” 

(Callon, 1986, p. 8). This involves the use of interessement devices that cut off any disturbing 

elements that may be pulling the actors towards another definition. Callon also refers to this 

process as locking the allies into place. It is nevertheless at the third stage of enrolment that this 

interessement is put to the test, where negotiations and trials of strength will show if the 

interessement succeeds. Enrolment occurs when the actors comply with the problematization 

through behavior.  

The final stage in the translation process concerns the mobilization of allies. If the main actor has 

been successful with all the previous stages, he may become a spokesperson for all the other actors 

and speak on their behalf. This means that the actor can mobilize these actors (by speaking on 

their behalf) in contexts in which they are not present.  

In sum, “[t]ranslation is the mechanism by which the social and natural worlds progressively take 

form. The result is a situation in which certain entities control others” (Callon, 1986, p. 19). This 
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theory may be very helpful in understanding the political aspects of interdisciplinary 

collaboration, but also has an important weakness. Translation theory explains how one actor, A, 

goes about with imposing his interests through the stages of problematization, interessement, 

enrolment and mobilization. In this story, actors B, C, D, etc are left to be dealt with by actor A, 

and to respond to these actions (becoming enroled if the translation is successful). However, what 

happens when B, C, D have their own agendas, and initiate their own conflicting processes of 

translation? It does not seem as if the theory of translation is able to grasp the complexity of 

multiple actors imposing their conflicting interests simultaneously, but that is where Star and 

Griesmer’s n-way translations make a difference. Interdisciplinary or boundary-spanning work is 

not driven by consensus, in fact, “consensus is not necessary for cooperation nor for the successful 

conduct of work”(Star & Griesmer, 1989, p. 388). Such collaboration is therefore composed of 

an internal diversity of interests and meanings, which somehow need to be reconciled if the 

collaboration is to succeed. Figure 4 shows how boundary objects may serve to support coherence 

in a many-to-many mapping of interests and translations, where there may be several passage 

points that can be maintained at the same time. 

 
 

Figure 4. Boundary objects and translations. Modified from Star and Griesmer (1989) 

 

An important feature of translation is that it is not about simple coercion. Each translator must 

maintain the integrity of the interests of the other audiences in order to retain them as allies. 
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Collaboration between different groups of actors therefore requires reconciliation of meaning 

between their respective social worlds. Another way of referring to this process is to say that 

boundary objects are able to make different interests compatible with each other. This is 

represented at the top in the model above. In the collaboration between Novell and the 

openSUSE project, various interests are represented through the normative structure of the open 

source and proprietary software model. Advocates of these models promote different passage 

points, which are made compatible in ways that will be discussed later. 

Types of objects 

When multiple interests, knowledge areas and identities come together in objects at the 

intersection of social groups that are joined in the solving of a problem, collaboration between 

these groups is made possible and facilitated by these same objects. However, boundary objects 

are not magic bullets: they are created through practice and only maintained through continuous 

practice. What is a boundary object in one context may not be one in another (Carlile, 2002). 

Sometimes the relative nature of these objects can make them hard to identify. Star’s theory does 

not set any clear limits as to what can and can not be boundary objects, as long as they contain 

the properties described above. Therefore, the understanding of boundary objects has the ability 

to scale from small, tangible objects within communities of work (such as workflow sheets) to 

large and abstract objects, such as the understanding of “labor law” in negotiations between 

unions and employers.  

Boundary objects may also be divided into several types. Star originally created four categories of 

boundary objects: repositories, ideal types, coincident boundaries and standardized forms (Star & 

Griesmer, 1989). This list is not exhaustive, and only represents an analytic distinction between 

the objects. Two of them are worth a closer presentation, as we will find them present at Novell’s 

boundaries of development later on. Repositories are ordered ‘piles’ of objects which are indexed in 

a standardized fashion. An example of a repository could be a physical library or an electronic 

database. Repositories have the advantage of modularity, as “people from different worlds can use 

or borrow from the pile for their own purposes without having directly to negotiate differences in 

purpose” (Star & Griesmer, 1989, p. 410). Ideal types is the other significant category for the case 

of Novell, and represent objects that hold symbolic value for the collaborative participants. This 

could typically be something like a diagram, model, map or atlas. It is abstracted from all 

domains, and can therefore be general enough to be applied in many contexts. In the discussion 

of the objects situated at Novell’s boundaries that will follow in chapter 5, I will show that such a 

symbolic object is important for creating a symbolic unity among the collaborators of openSUSE. 

By drawing upon Durkheims notion of symbolic totems, I will argue that this type of object may 

be even more potent than Star and Griesmer might have imagined – because they partially 

explain how Durkheim’s organic solidarity is held together. We will return to this issue later. 
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First, we need to find a theoretical framework that can be used to describe our to collaborative 

groups: Novell and the openSUSE community. 

Autopoietic organization theory 
The theory of boundary objects has proven to be fruitful for studying interdisciplinary or 

boundary-crossing collaboration. To identify and describe the collaborating groups, this theory 

often draws upon an understanding of social worlds (Strauss, 1978) or communities of practice 

(Wenger, 1998) as the social units of analysis. In the case of firm-sponsored communities, these 

theories have difficulties with differentiating between the unique features of a commercial sponsor 

organization to that of an open source community. Novell, as a traditional organization, 

represents a closed system of decisions compared to the open and interactive openSUSE 

community. Neither the interactionist theory of social worlds nor the idea of communities-of-

practice is able to capture this distinction. I have previously argued that the concept of social 

worlds, on the one hand, might be misleading in efforts to identify various groups in 

collaboration, as they ultimately in fact share the same social world unified by an organic 

solidarity. The idea of communities-of-practice, on the other hand, is a fine-grained theory that 

would be more useful in identifying multiple communities within each of the interacting groups, 

at a more detailed level of analysis (see for example Brown and Duguid’s discussion of 

organizations as communities-of-communities (1991) for more on this). A search for an 

alternative framework is therefore required.  

We are looking for theories that may include more structural aspects at the right level of analysis 

(organizational level). Within organizational theory, one of the largest contributors on this area is 

Henry Mintzberg, whom has developed a descriptive framework on organizational structure and 

strategy based on the compilation of an impressive amount of empirical cases (Mintzberg, 1983, 

1989). He develops a terminology for describing the essence of organizational structure, by 

identifying various groups present within all organizations, the coordinating mechanisms between 

them and various design parameters (such as job specialization and unit sizing). By analyzing 

many cases of organizations, Mintzberg finds that there are certain configurations of 

organizational structure that reoccur. He defines these as classical types of organizations, such as 

the machine bureaucracies, professional organizations, simple structures and diversified organizations, 

to name some of them (for more cases and details of their characteristics see (Mintzberg, 1989, p. 

110)). Surely this typology and the characteristics related to them could be applicable in 

describing Novell, at the appropriate level of analysis. However, is such a theory also able of 

capturing an organizational form as extraordinary as an open source community, as present in the 

openSUSE project? Mintzberg has himself not provided a specific typology for this type of 

distributed organization, which relies heavily on information technology for operations and for 
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mediating communication. However, the research of Lars Groth has taken Mintzberg’s work 

further  (Groth, 1997, 1999). In an effort of clearing up a mess of organizational typologies and 

buzzwords in the management literature on new organizational forms, Groth has examined which 

new organizational configurations that in fact have emerged due to the evolution of information 

technology. Drawing upon theories of physiology and cognition while investigating the new 

technological capabilities, he finds that information technology in most cases only strengthens the 

existing organizational configurations identified by Mintzberg. There are however two exceptions 

and examples of new forms of configurations. One of these is what he labels “The Organized 

Cloud”, which has characteristics that are promising in describing an open source community 

(see Groth 2001 for a closer description).  

We need a theory that can simultaneously focus on process while maintaining a structural 

perspective. In sum, Mintzberg’s framework with Groth’s extension may seem fitting for 

characterizing Novell and the openSUSE project. Although Mintzberg’s theoretical framework is 

rich with concepts related to strategy, process and structure, and could be highly relevant for our 

case, I nevertheless believe that we should look for an alternative theory. Instead, I will draw upon 

the German sociologist Niklas Luhmann and his understanding of autopoietic social systems, for 

several reasons. First, it is interesting to use a theory that has only recently received attention in 

organizational science, and which potential seems under-explored. Secondly, Mintzberg’s theory 

might be more adept at analyzing formal organizations and less suited for describing ambiguous 

and semi-organized groups such as the openSUSE community, which has a rather unclear 

identity. Luhmann has a minimalist understanding of social systems. In his view, they are only 

based on communicative events. As we will see, this perspective is very helpful in order to identify 

the boundaries of the group of external developers that collaborate with Novell, which is 

otherwise quite difficult to frame. The remainder of this chapter will therefore present and discuss 

Luhmann’s theory, and hopefully show how it may be useful for us. 

Introducing Niklas Luhmann 

The social sciences - and sociology in particular - has been the vantage point of numerous 

theories on the life of organizations, perhaps starting with Weber’s famous model of the 

bureaucracy. By drawing upon general theories of social action and society, many theorists have 

applied such knowledge to this organized realm of social life. The German sociologist Niklas 

Luhmann has done something similar. Although not as famous as Weber, Luhmann has 

produced a comprehensive social theory with an overwhelming amount of publications that may 

match those of his German colleague in numbers. However, a majority of his work has never 

been translated to English, and so the significance and use of his theories within the English 

speaking scientific community does not match the volume of his academic production. 

Luhmann’s theory is also considered quite controversial in the realm of sociology. Having been a 
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student of Talcott Parsons, his starting point is that of functionalist sociology. Luhmann’s ideas 

draw upon a framework of systems theory for understanding the social world, and he goes as far as 

claiming that these systems have a real world existence – a notion that is strongly rejected by 

interpretative sociology. John Mingers (2003, p. 107) thus labels Luhmann a radical 

functionalist. However, Luhmann’s theory also contains elements that are completely ignored by 

and perhaps even contradict functionalism. For example, rather than viewing social systems as 

stabilizing and harmonious, Luhmann’s theory addresses how change may come about in such 

systems. Furthermore, Luhmann’s focus is not on structure, as we might find in Parsons’ work, 

but on systems. Perhaps the most interesting aspect of Luhmann’s work is his focus on social 

systems as autopoietic – an interesting concept borrowed from biology. This understanding sees 

systems as recursive and self-reproductive, and emphasizes the continuous evolution of a system 

based on previous events and processes. Luhmann’s theory is therefore able to balance process and 

structure (Bakken & Hernes, 2003), along with theorists such as Latour (1988) and Giddens 

(1984) - although they all do it in a different manner. The duality between process and structure 

makes Luhmann’s theory promising for describing the ongoing evolution at Novell. 

Luhmann’s theory is first and foremost a general theory of social systems, which he himself 

applied to a number of areas such as economy, politics, law, culture, etc. Towards the end of his 

career Luhmann applied his theory more specifically on organizations (Luhmann, 1988, 2000). 

An interest in this work has recently and increasingly been picked up by organizational theorists. 

In 2003, Tore Bakken and Tor Hernes published a collection of contributions to organization 

theory based on Luhmann’s understanding of autopoietic social systems (Bakken & Hernes, 

2003), and David Seidl (2005a; Seidl & Becker, 2005b) has used his theory to particularly 

address the topic of organizational identity. Michéle Morner (2003) has shown how Luhmann’s 

theory may be particularly suited to describe the emergence and stabilization of open source 

software projects, which again makes this theory even more suitable in the context of this study. 

In the following I will start off by reviewing Luhmann’s social theory, before turning to how it 

may be applied to organizations in particular. I will also discuss some issues that I find 

problematic with this theory. 

Features of autopoietic social systems  

The basis of Luhmann’s theory starts with an understanding of the social world consisting of 

social systems. A system is typically defined by a boundary between itself and the environment. 

Whilst the environment may be infinitely complex, systems create order that reduces this 

complexity within them. These systems, in Luhmann’s view, have a real world existence (Bakken 

& Hernes, 2003, p. 10). Not only do they serve as an analytical tool for studying society, they are 

actually tangible entities. If they were removed, the social world would disintegrate. The social 

systems are as real as our physiological and psychological systems, which Luhmann holds in 
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parallel. What distinguishes social systems from these other types of systems is that social systems 

produce and process meaning based on communication (Mingers, 2003, p. 104).  

For Luhmann, social systems are made up of a network of communications (Mingers, 2003) . 

Communications are the micro-fibers of any social system, and constitute the core of Luhmann’s 

theory. He uses the term communication in a quite specific sense. An instance of communication 

consists of three basic elements: (1) information, (2) utterance and (3) understanding. 

Information refers to the content of the message, while utterance is the form in which it is sent and 

the intention of the sender. The receiver will then create an understanding of the message, an 

interpretation that may well differ from the intention of the sender. After these three stages of the 

communication are completed, the receiver may then accept or reject the communication’s 

meaning, and this is the link to action and what enables further communications. The three 

elements form a unity. Unless all three elements are present, it is not communication in 

Luhmann’s sense. For example, an email that is sent but is devoured by spam filters and never 

read by anyone is not a communication - no matter how important the content of the email or 

intention of the sender. Other examples of communications may be the purchase of a car within 

the economic system, or the casting and registering of a vote within the societal system. The basic 

elements of a social system are therefore not thoughts, behavior or actions, but the network of 

communications. 

A central feature in Luhmann’s understanding of systems is that they are autopoietic, meaning 

that they are self-referential and self-reproductive. Systems constantly create and recreate their 

own elements and boundaries towards the environment. A system cuts itself off from its chaotic 

and uncontrollable environment in creation of these boundaries. Bakken and Hernes claim that 

“[t]he idea is compatible with that of recursivity: an autonomous or operationally closed system 

reproduces its own operations by the network of its own operations.”(2003, p. 11). 

Communications within a system are therefore always the result of previous communications 

within the same system. For example, you know that you can buy a car at the local car dealer 

because it has been done before. The director at the car dealer may change the sales-price for a car 

since he has been given this authority by previous communication from the board. This means 

that every communication that is made also enables new communications. “[T]he autopoietic 

process is thus the continual generation of communications by communications” (Mingers, 2003, 

p. 107). All communications are linked by the meaning they process and create. If these 

communications stop, for whatever reason, the system dies.  

The term autopoiesis (pronounced “auto-poy-E-sis”; literally: self-creation) originates from 

cognitive biology, by thinkers Humberto Matura and Francisco Varela. They developed an 

alternative to Darwinian ecology theory, where their key argument is that biological systems are 
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not subject to environmental selection. Rather, systems are closed off from the environment, 

enabling them to interact with themselves (Bakken & Hernes, 2003, p. 13). Systems draw upon 

recourses from the environment, but these resources do not become part of the systems operation. 

That the system is closed off from its environment does not mean that is has no interaction with 

the environment. Luhmann’s notion of a closed system has nothing to do with the technical 

understanding of an open or closed system. “Social systems are communicative systems, which 

relate themselves to their environments.” (Jönhill, 2003, p. 23). Social systems are autopoietically 

closed in that they use and rely on resources from their environment; yet those resources do not 

become part of the systems’ operation. For example, people are not part of a social system – they 

belong in the system’s environment. It may sound like a huge paradox to exclude people from a 

social system, but a system in Luhmann’s reductionist view only includes the operations that 

constitute its structure. The operations of a social system are communications. Of course, people 

may be performing the communications, but it is only the communication itself that are part of 

the social system. The person belongs to other systems; the body being part of the physiological 

system as the cognitive aspects are part of the psychological system. In this way Luhmann 

consistently avoids confusing domains in his systems theory (Mingers, 2003, p. 112). 

A key feature in Luhmann’s theory is his emphasis on events, which is important for explaining 

the relationship between process and structure in his systems theory. Every communication is an 

event. The autopoietic structure is produced and reproduced in a process which consists of a chain 

of such events. It is therefore important to acknowledge that every structure has an important 

historical trajectory that explains its current condition and future possibilities. When we are to 

describe organizations and systems in Luhmann’s sense, we therefore use communicative events as 

the basis of our analysis instead of focusing on people. As we will see, this counter-intuitive 

understanding may actually very useful for us, especially in the case of describing the active 

contributors in the openSUSE community and the boundaries that surround them. It is 

important to note that although people are not the focus of Luhmann’s systems analysis, we may 

however need to study people methodologically in order to trace the communicative events that 

are created by them. 

Interactive, societal and organizational systems 

Luhmann distinguishes between three different types of social systems that have evolved in 

modern society. Interactive systems are the most basic systems of communication which may 

involve as little as two parties. They are the most fundamental of systems, and usually involve 

people being physically present with each other so that they may communicate directly with each 

other and even read meaning from each others facial gestures. The systems boundaries are defined 

by the meaning and nature of the communication. “The boundary of the system is constituted in 

terms of those who are included within the interaction, those who can be spoken with, as 
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opposed to those who are excluded, those who can only be spoken about.” (ibid, p.104 – my 

emphasis). Interactive systems emerge when several individuals engage in related communication 

and perceive the fact that they are engaged in communication (Morner, 2003). When presence 

ends, the system ends. However, as Morner argues, physical presence may not always be required, 

as technology and the internet in particular has enabled communication among geographically 

distributed participants (2003). I would also argue that an interactive system can have a duration 

of a long period of time. For example, I would believe that an academic discourse (such as the 

debate of positivism in social science) may be regarded as an interactive system. 

Societal systems are on the opposite side of the scale, and involve a more complex web of 

communications. Luhmann generally refers to only one single societal system, the all-

encompassing world system. Interaction within the societal system relies on the existing societal 

structure of communications and expectations. At the same time, communications contribute to 

society’s reconstruction. In this way Luhmann’s theory has similar features to Gidden’s theory of 

structuration (Giddens, 1984). The societal world system may further be divided into subsystems. 

For example, each nation may have its own societal system that differs from the other nations. 

Luhmann also identified several societal systems in different domains, such as law, economy, 

science, mass media and politics. In his review of Luhmann, Jan Inge Jönhill refers to these 

subsystems as functional systems in society (2003). 

Organizational systems are a specialized form of social system. Organizations are more fixed 

networks of communications where the boundaries are somewhat clearer. “The closure of such 

systems is shown by the fact that, in general, communications within the organization are about 

things happening within the organization, or are about the environment but not generally with 

the environment” (Mingers, 2003, p. 109) - emphasis added). Luhmann does not differentiate 

between different types of organizations, i.e. between firms and public institutions, because they 

all share the same general characteristics. The most characteristic feature of organizations – as 

opposed to other social systems – is that their communicative events consist entirely of decisions. 

Again, Luhmann has a specific understanding of this term. Decisions are a specific form of 

communications, where selection is made between various options. They can be understood as 

events that produce a transformation of contingency:  

“Before the decision, several possible decisions exist, thus the space of open possibilities is 
limited. After the decision, the same contingency exists in a fixed form: the decision could have 
been made differently – it is now contingent upon itself…” (Luhmann, 1988, p. 37).  

Decisions absorb or reduce uncertainty in organizations, but they also create new uncertainties. 

For example, if a decision is made to create a product, new questions arise: How will we market 

it? Who will buy it? Where do we produce it? In this way the network of decisions create the need 
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for new decisions, and all decisions are also based on previous ones. For example, which decisions 

John can make in the company is influenced by a previous decision of appointing him as regional 

sales-manager. This is the autopoiesis of organizational systems. 

Drawing upon the words of Herbert Simon, Luhmann identifies three different forms of 

“premises for decision-making” within an organizational system. These are important in 

understanding the underlying structure of decisions within an organization, and offer a 

framework that relates to a more traditional understanding of organizations. The three major 

premises within an organization are programmes, channels and personnel. Programmes are the 

“procedural recipes” in the organization that provide guidelines as to which decision should be 

made in a given situation (e.g. if situation equals A, do X). “The organization itself will tend to 

regard the programmed correctness as rationality” (ibid, p.45). Decisions that contradict these 

programmes may also be understood as rational by the organization, as they become categorized 

as exceptions from the rule.  The second premise is the establishment of channels of 

communication (and the exclusion of others) in the organization, which “permit the circulation of 

information with a binding impact on the system” (ibid, p.46). They facilitate and provide a 

structure for communications which Luhmann labels the “communication web”. This web may 

be formed as a result of the division of labor, but does not necessarily follow a hierarchy from top 

to bottom. The third premise involves the personnel in the organization who “participate in the 

decision-making process with body, mind, reputation and personal contacts, and in this way 

partly extend, partly limit what may be decided” (ibid, p.46). The people in the organization - or 

rather the roles they occupy – determine which decisions they are able to make.  

Put together, these three premises – decision programmes, communication channels and 

personnel - link together in a network of “positions” (Mingers, 2003, p. 110), where “[e]very 

position may be regarded as a combination of programmatic, web-like and personal decision-

making premises” (Luhmann, 1988, p. 47). Each position thus follows certain decision 

programmes, has certain channels of communications (who they talk to and how) and has 

personnel that occupy them. Luhmann admits that “[t]he number of positions defines in an 

abstract way the size of the organization” (Luhmann, 1988). This brings us to the last 

characteristic of organizations, which is Luhmann’s recognition of membership:  

“Establishing organizations presupposes a rule of recognition permitting the system to establish 
which acts are valid as decisions in a system, and under what aspects they may be referred to as 
such. This recognition rule is above all a membership rule. It establishes who may be referred to 
as a member of the system and in what roles this membership may be exercised. It is always 
concerned with a role specific definition, not about the inclusion of the collective posture of an 
actual human being in the system. Through a selection of individuals and definition of roles, 
the system may differentiate itself in ways that cause (…) recognition for itself and others”  
(Luhmann, 1988, p. 38). 
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An organizational system thus recognizes - through its decision-network – who are members of 

the organization. As this excerpt illustrates, it is not the people as such that are members of the 

organization, but the roles the individuals occupy. It is therefore possible to identify which people 

have roles as members of an organization, and which do not belong within the system.  

The three forms of social systems – organizational, interactive and societal systems – may overlap 

each other. For example, there are many organizations that span across several functional systems, 

and that may operate in the realm of law, economy and politics at the same time (Jönhill, 2003). 

In fact, such organizations are absolutely necessary in order to reconcile these independent 

functional systems.  

Criticism to the theory 

At a general level, Luhmann has received a fair amount of criticism for his theory, most notably 

from fellow countryman Jürgen Habermas about the potential of social systems theory. Luhmann 

follows the tradition of his mentor Talcott Parsons in creating a “grand theory” of society, a 

theoretical approach that has been severely criticized for being too little in touch with the 

empirical world. Luhmann’s theory has also been criticized for being highly abstract, and his 

publications for being difficult to read. A major critique is found in Piyush Mathur’s review of 

Luhmann’s theory of Ecological Communication (see “Neither Cited nor Foundational: Niklas 

Luhmann’s Ecological Communication” (Mathur, 2005). A more general critique of Luhmann’s 

theory of social systems is given by Alex Viskovatoff (1999).  

At a more specific level John Mingers (2003) targets some weaknesses in Luhmanns theory. First 

of all, Luhmann does a poor job of relating his social systems theory back the social being – the 

human individual. As we have seen, it is previous communications - and not people - that create 

new communications in Luhmann’s sense. Humans are therefore largely ignored, although it is 

clear that there would never be any communication without them. Focusing on communications 

and not people may nevertheless have some advantages, in this author’s opinion. For example, it 

makes it possible to differentiate between whom, within a group of passive members, actually 

part-take in a social system, by separating those participating in communications from those who 

do not. I will return to this point in the discussion of the openSUSE community later. 

Mingers also addresses a second problem: Luhmann’s more or less functional approach 

completely ignores the more interpretive, action-oriented aspects of organizations. Luhmann 

sometimes refers to the autopoietic psychic systems (i.e. people’s consciousness), but fails to 

couple this with the social communicative system. The link between the two is apparently 

Luhmann’s notion of meaning, but this is also a somewhat unclear concept in Luhmann’s theory. 
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I would also add some additional comments concerning organizational systems, as there are 

several issues that are unaccounted for in Luhmann’s theory. In general, Luhmann has a very 

reductionist view of organizations. His definition of organizations as a network of decisions 

largely ignores and fails to explain organizational processes and the influence of organizational 

culture, which modern organizational theorists give a much larger role. Luhmann’s theory also 

fails to explain how decisions are made, or rather, which decisions should be made in situations 

where there is no program to prescribe a specific behavior. Thoughts people might have and 

actions they make are usually not part of this decision-network (they belong to the environment), 

although they might trigger decisions. Keeping them external to the system thus black-boxes 

much of the decision-making process. This critique coincides with other remarks on Luhmann’s 

theory, addressing its failure to deal with normative issues. One of Vistovatoff’s main concerns is 

that since Luhmann’s theory is purely descriptive, and has no explanatory power (Viskovatoff, 

1999).  Luhmann would most likely reply that this is no accident. Luhmann intentionally sought 

to produce a descriptive theory of society following the footsteps of Max Weber’s non-normative 

science, later re-defined and defended by Karl Popper. Luhmann’ theory therefore does not make 

any claims about whether organizations are driven by goals or values, or what rationality they may 

follow. He neither denies that these exist, or that organizations have identities and culture 

(Luhmann, 1988).  Admittedly, keeping things simple also has some clear advantages. Reducing 

the organizational complexity by focusing on its core – the network of decisions – can make them 

easier to analyze. There are a lot of things going on in organizations that may not affect the 

evolution of the organization itself, and actions, communications and people that are only loosely 

affiliated with the organization may therefore be excluded from the analysis.  

Another issue that may be problematic in Luhmann’s understanding of organizations is his 

notion of closed autopoietic systems. Since the emergence of contingency theory in organization 

science, closed and autonomous systems have been considered a theoretical dead-end within this 

line of thought. Contingency theorists such as Joan Woodward (1958) claim that organizations 

are influenced by various aspects of the environment: the contingency factors. Luhmann is clear 

on stating that organizations are only influenced by their own decision-network, and he is thus a 

fair target for criticism from such theorists. I however find it necessary to clarify that Luhmann’s 

understanding of autopoietic closure does not mean that a system is unaffected by what happens 

in the environment, or that the system fails to affect the environment they operate in: 

“…autopoietic systems dispose of a recursively enclosed mode of operations. But they are 
neither non-environmental systems, nor can they operate without having an impact on and 
through the environment. In the context of autopoietic reproduction the environment 
functions as irritation, disturbance, noise and can only become meaningful when having an 
impact on the decision-making context of the system” (Luhmann, 1988). 
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When a condition in the environment makes it necessary for an organization to respond, the 

organization makes this condition a part of its internal decision-network. An example, provided 

by Luhmann, is that an organization may expand its variety of decisions (e.g. moving into new 

markets) as a result of turbulence and structural changes in its environment (Luhmann, 1988, p. 

42). 

Open source software projects as social systems 

Despite its shortcomings, Luhmann’s theory of social systems and organizations has some 

interesting features that deserve attention. Michèle Morner (2003) has looked specifically at how 

Luhmanns framework can be used to understand open source projects. She claims these provide a 

figurative example of organizational emergence, as groups of collaborating individuals form 

around specific software projects. Some of these groups evolve into stabile organizations while 

others wither away and disappear. She asks two questions: What kinds of organizational form do 

these emerging projects (with no formal members and continuously changing participants) 

represent? And what are the circumstances that influence the stabilization or disappearance of 

emergent open-source software projects? 

First, Morner suggests that open source projects can be understood as interactive systems 

(described above). Although the participants are not physically present with each other, they are 

present in the form of perceiving each other via the Internet and have the possibility to follow 

each and every communication because of its documentation in mailing-lists or newsgroups. An 

interactive system also needs an attentive core, a subject that sets the boundaries for the 

interaction of the participants. Morner suggests that the modular structure of the open source 

software projects provide them with a subject-structure that naturally binds the communication 

between the participants. 

Morner argues that some open source software-projects may also be more typical of organizations 

than of interactive systems, based the fact that decisions occur and decision programmes exist in 

many large software projects. Also, many open-source software-projects communicate outwardly 

via a project leader. Morner claims that this is the only way the environment can recognize open-

source projects as systems, and that this would not be possible for interactive systems. This kind 

of open source communities may also fit the characteristics of what O’Mahony describes as 

community-managed projects (2007b). In the case of openSUSE we will be looking at a 

community that is not entirely self-managed, and will find that the first category therefore may be 

better suited. 

Based on Luhmann’s systems theory, Morner argues that certain premises contribute to the 

stabilization of emergent systems. These are factors that discern the projects that vanish from 
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those that become more or less permanent. The first group of factors concerns the connectivity of 

communications – the inherent potential of communications to be perceived and succeeded by 

other communications. There are two factors that influence this connectivity: the accessibility of 

the communications and their thematic modularization. In open-source projects, both of these 

criteria are fulfilled as most communication is open for everyone on written channels and are 

organized by topics. The second group of factors concerns the systemic memory of the system, and 

consists of documentation & archiving and decision-making programmes. Morner argues that all 

communications within open-source software projects are reproducible at all times, as they largely 

exist in mailing list archives. Communication regarding the development of the source code is 

also for the most part archived. She also argues that a decision-making framework is provided 

through various formats (such as bug-formats and hackerguides) and voting systems for making 

decisions on changes in source code. We may therefore conclude that Lumann’s theory can be 

suitable to describe this kind of organization that openSUSE may be an example of. 

~~~~~~~ 

We have now reviewed the theories we will use for this thesis, and are ready to move on and 

study the empirical case. Be aware that we will need to let Luhmann’s social systems and Star’s 

boundary object rest while we go into the world of Novell and openSUSE. We will bring them 

back and discuss Novell’s collaboration with the openSUSE community in light of these theories 

in chapter 5. However, before we can even start the empirical journey, I will first present and 

discuss the methodology I have used to guide my data collection. 
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