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The Role of Users in Internet-based Innovation Processes
The discussion of innovations on the Internet is increasingly focusing on the active role of
customers and users. Especially in the development and improvement of digital products and
services (such as software, information services or online trade), adapted to consumer
demands, we observe an expansion of autonomous activities of customers and users. The
division of labour between suppliers and users, producers and consumers is no longer definite.
This also brings into question long standing and firmly established boundaries between
employment which is still structured by the capitalist law of profit and a private world
following other principles.
The digital mode of production and distribution, together with the necessary means of
production (personal computer) in the hands of numerous private users, provide these users
with expanding possibilities to develop and produce digital products and services. In addition,
the Internet as a platform of communication facilitates world-wide production with
participation of a great number of users ("mass collaboration" – see Tapscott 2006).
The development of Open Source Software (OSS) and the online encyclopaedia Wikipedia
represent a particularly far-reaching participation of users. It is true that we are dealing with
the production of public goods here and therefore specific basic conditions for "mass
collaboration". However, concepts like "interactive value creation" (Reichwald/Piller 2006) or
"open innovation" (Chesbrough 2003, Chesbrough et al. 2006) propagate an opening of
innovation processes for users unrelated to companies also in the framework of commercial
value creation, as a central new dimension of promising organisation of innovation processes.
Here they explicitly refer to these particularly far-reaching forms of user participation. It is
controversial however, how such folds of activities of companies (as organisations of
commercial value creation) and of private users can be organised and what implications
follow. Voß et al. (Voß/Rieder 2005, Kleemann/Voß 2008) focus their theory of "working
customers" on the interest of companies to utilise unpaid labour of customers for their own
profit. In contrast Eric von Hippel (2006) emphasises the chance of the growing influence of
customers and users on innovation processes ("democratizing innovation").
Altogether, we feel that up to now the debate has suffered from a lack of a precise and
sophisticated description of the role of customers and users in internet-based innovation
processes. This makes it difficult to properly understand and analyse the propagated new
quality of the role of users in development processes of products. This is not a simple
continuation or extension of what for some time has been discussed in economic and social
science debates in terms of the active consumer, consumer as co-producer or lead-user. In the
following we want to characterise the new quality of user participation on the Internet as well
as discuss its social preconditions and implications for a fold with processes of value creation.
As yet we can neither base this on specific empirical studies of user activities nor on our own
empirical findings. We will therefore utilise studies about Wikipedia and Open Source
Software (OSS) development and supplement these with limited investigations of our own on
the Internet, in order to characterise how users are included in these new collaborative
processes of production and innovation. In the first section we will mark our starting point
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within the social science debate on different varieties of the active consumer as co-production
or do-it-yourself (1.). The second section will examine how the Internet widens the scope for
participation of many users (2.). In the third section we want to show that the developments of
new kinds of collaboration between producer and user roles evolve in Wikipedia and Open
Source software. In sections four and five we will then focus on the roles of users in these
cases. Finally we will summarise our statements focusing on characteristics and prerequisites
of the new quality of user participation on the Internet and discuss results with regard to the
initial debate.
1. Debate about the "Active Consumer": Co-production or Do-it-yourself`
Including users and customers in the manufacturing of products and services is not a new
phenomenon. Indeed the methods of customer integration have played a central role in social
science treatment of the services sector development, even if with highly varied facets,
depending on the respective concept. One line of discussion focuses on the customer as "coproducer" (Gardner/Riesman 1978; Badura/Gross 1976; Gross 1983). Hereafter, customer coproduction is seen as an absolutely indispensable prerequisite for many fields of services. The
author further states that, according to his point of view, especially the production of many
personal services would be impossible without physical, intellectual and emotional
participation of consumers as co-producers. This definition of user participation implies that
customers are virtually integrated in the value creating process of the provider and thereby coproduction takes place in the domain of the provider. It is furthermore implied that user
activities would be subject to conditions moulded by the companies’ interests of value
creation. This is not very far from expanded forms of customer integration which have been
discussed in recent years by the slogan "mass customization" (Piller 2000). The contribution
of the customers here lies in providing “needs information” (Reichwald/Piller 2006).
Quite a different point of view on the "active consumer" is offered by concepts that look at
contributions of customers and users in the context of do-it-yourself as an alternative to
commercially produced services. The most classical example here is Gershuny's (1977)
observation that after World War II, consumers work in the households had substituted
commercially offered and professionally delivered services to a large degree. Here do-ityourself serves as an alternative to gainful employment, using industrially manufactured mass
products as tools or as raw products to be processed. Accordingly, Toffler (1980) predicted an
expansion of the fields of activity of do-it-yourself and expected the sphere of do-it-yourself
to extend itself opposed to the sphere of gainful employment. Toffler further connected this
with the belief that do-it-yourself would, since it is free from outside control and commercial
profit seeking, eventually be perceived and desired as a creative autonomous activity. Do-ityourself therefore, unlike co-production, traditionally takes place in the domain of the
consumer (in the private household) and is both self-organised and self-reliant. Thus the
basic conditions under which do-it-yourself is performed are free from company value
creation interests.
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However, the classical approaches towards the “active consumer” lie in the fact that both
customers and users work “for themselves” with their contributions. The traditional sense of
do-it-yourself is limited to the own household or the social proximity (for example in the form
of neighbourly help). Even in forms of co-production, the customers’ participation does not
aim at improving the product regarding other customers or users, but at rendering individual
services for the customer who is involved in the production process. Thus it first of all
modifies the division of labour between the customer and the provider of services. Coproduction and do-it-yourself all had the goal to serve one’s own consumption, whether
externally provided services were tailored to the individual situation or “unfinished” products
were processed for personal needs. The working consumers so remain isolated from each
other, consumption as work practically takes place on a small social stepladder. Consequently,
the traditional do-it-yourself work and the customers’ and users’ co-production show little
division of labour and specialisation.
The participation of customers is not limited to the private consumption if it does not deal
with private customers, but with companies in the sector of material production. In this sector,
the significance of the users’ contributions for industrial innovation processes (“innovation by
user“) is also not new. Be it in the form that user companies modify and adapt the machines
and installations which are bought from suppliers for their specific needs or even develop and
perfect them, or be it in the form that the knowledge and creativity of the users become an
important input for development processes of the providers (von Hippel 1978; 1988;
Piore/Sabel 1985; Asdonk et al. 1993). As professional customers and operational users, yet
no private customers1 are involved in these cases, a framing by value creation interests is a
moot question. Value creation interests can be taken for granted both by customers and
providers; the possibly competing interests are matters of negotiations and maybe of
contractual regulations.
2. Internet: New Possibilities for User Participation in Innovation and Production
Processes
Due to the Internet, the possibilities of involving customers and users in the creation of
products and value creation processes have now radically expanded. Due to this new medium,
an essential fact for this process is first of all that co-production and co-innovation are no
longer bound to face-to-face-interaction, but on the other hand are naturally no longer
embedded in social relationships. With it, traditional space and time limitations for the
participation of customers and users become void and this leads to a drastically higher number
of possible participants. This rising number of participants alone evokes a considerable
leverage effect; the Internet enables considerable economies of scale in co-production und co-
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Also in these cases the users’ inputs at first benefit themselves. As has been expressed in the concept of “lead
user“, there are certainly systematic spill-over effects here. What a producer developes, tests and improves with
lead customers as a first step, he generally offers as a new or improved product to other customers as a second
step. The inputs of lead customers contribute to a higher or lower degree to the product development for third
parties. There is a need for formal agreements and a different form of relationship between firms.
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innovation – an effect, which is currently being discussed under the concept of
“crowdsourcing“2 (Howe 2006).
At the same time the range of co-production by the user is increasing. Especially in the
creation of digital products and services the possibilities of not only consuming the WWW as
a super medium in a passive way, but also to contribute to it in many different ways and to reorganise it for users are increasing; this is also the tenor of the discussion about a changed
quality of the Internet as “collaborative web“(Web 2.0) (O’Reilly 2005; Tapscott/Williams
2006). The “collaboration“ of customers and users is made easier here, especially in those
cases in which the Internet as a medium is linked with the digital and technical basis of the
products (such as pictures or photos, videos, texts, software). For the creation of digital
products and services, a big number of users dispose of the necessary means of production in
order to participate in the product creation and development and to then distribute their
contributions via the Internet. Ranging from “user generated content” in the media sector to
extensive customer ratings to online games, which only take shape by substantial user-input
(such as “second life”) – in all these cases the contributions of customers and users are no
longer limited to specify their needs or to configure or cut product and service characteristics
according to their individual needs. Instead they develop and shape the characteristics of
products and services in an active way. Next to the formerly rather passive forms of coproduction, in which the customers` cooperation finally served to enable the provider to
render services, the active forms of participation in innovation and production processes,
initiated and controlled by the customers and users themselves, now play a role. In other
words, customers and users do not only deliver “needs information” but also “solution
information” (Reichwald/Piller 2006).
With this process, the quality of customer integration is also changing. This is due to the fact
that users and customers do not only provide “solution information” for their own needs, but
also solution information for other users or customers, users make contributions for the
development of the services (rendered on the Internet) or (digital) products. Companies use
those contributions of the customers to create new or modified services for third parties. Book
reviews written by customers on the Amazon.com website, just to mention one of the most
famous examples, change the configuration of the website, increase the benefit and thus the
attractiveness of the website for others. The work of the customers in these cases no longer
only serves the purpose of the own consumption, as it was the case so far, but also the
consumption of third parties. With this process, the customers are integrated in a different
way into the commercial value creation of the providers than it was the case
“offline“(Kleemann/Voß 2008). Users and customers become co-developers of products and
services; however, without being employees of the provider or without existing contractual
relationships between themselves and the provider, which would refer to the co-development.
The authors of customer reviews for Amazon.com, to stay with the same example, are in no
way obliged to write these reviews, nevertheless, they do not get paid for what they write.
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The made-up word crowd-sourcing combines the phenomenon of the outsourcing of business activities, already
existing for some time, with the relatively new phenomenon that outsourcing, in the form mentioned in the text
above, consists in an outsourcing to a large group of external contributors (“crowd“) (“Crowdsourcing is the act
of taking a job traditionally performed by a designated agent [usually an employee] and outsourcing it to an
undefined, generally large group of people in the form of an open call“).
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This new quality of user and customer integration is being propagated in the economicallyoriented
innovation
theory
within
the
concepts
of
“interactive
value
creation“(Reichwald/Piller 2006), “open innovation“(Chesbrough 2003; Chesbrough et al.
2006) and “democratizing innovation” (von Hippel 2005) as a new innovation paradigm, in
which users or customers are attributed an essential role in innovation and production
processes in the future. However, the concept of “user” is very broad and unspecific3 here.
Basically everybody is a user who uses a product or a service in boundaries to providers or
producers, who produce them with the aim of commercial value creation. Therewith, in
principle, user companies are also included, nevertheless, the new quality generally
characterises the contributions of private users to product innovations.
However, this new expanded role of users raises new questions: What enables users to such
contributions to product development? In which way are collaboration and division of labour
organised and what is the exact role of users in this process? And there is finally the question
about the organisational, social and institutional determining factors for such an essential role
of users in product development. The questions for the knowledge and expertise, which users
bring into the development of these products, are answered by the above mentioned authors
with reference to the broad knowledge and expertise existing in the knowledge and
information society, which should be used for innovation processes (Chesbrough et al.2006).
However, as our argument from above states, the question is not about the information about
needs referring to one’s own consumption. It is expected that the users possess knowledge and
expertise, which are necessary for the specification and individualisation of products and
services. To the degree however, to which the users’ role expands to contributions for the
development of product features and performance features, it has to be clarified on which
inventory of knowledge and expertise these contributions can be based. This question is by all
means important in those cases, in which the users are not companies, but private users or
customers. Well the scale for readers’ reviews on the Amazon.com website or a hotel
assessment on the websites of travel agencies will most probably not be judged as critically as
professional contributions – and this is evidently not the claim of those contributions.
However, there are precise products in focus of open innovation concepts, the efficiency of
which can compete with commercial products, such as Open Source Software (OSS). In these
cases, the basis of knowledge and expertise of the high number of private users will
presumably not be the same as that of professional users as it was originally the case in the
concept of the “innovation by user”(von Hippel 1988).
With the new role of users, not only the idea is linked to use the knowledge of customers and
users, but also rather the division of labour between providers and customers/users drastically
changes, if the latter act as co-developers. This raises the question how the division of labour
and collaboration between users and producers can be organised. In any case, these new forms
of the division of labour between customers and providers require their own proper
mechanisms of organisation and coordination, according to the advanced argument of
Reichwald/Piller (2006: 45) and von Hippel (2005). In other words: It is unlikely that the
3

„ Page: 3 Users, as the term will be used in this book, are firms or individual consumers that expect to benefit
from using a product or a service. In contrast, manufacturers expect to benefit from selling a product or a service.
A firm or an individual can have different relationships to different products or innovations.” von Hippel 2005:3.
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suggested new quality of the customer/user integration in the creation of products and services
will take place in the frame of traditional forms of organisation and coordination. This
assumption is especially supported by the fact that the most far-reaching participation of users
in the product development takes place in those cases in which the forms of organisation and
coordination are completely different to traditional forms.
The Open Source Software development (OSS) and Wikipedia are mentioned as paradigmatic
cases for “open innovation“ by the authors (Reichwald/Piller 2006, Chesbrough et al. 2006,
von Hippel 2005), in which the development of the products is based on the knowledge and
contributions of the users to a very high degree. To a certain extent they represent the extreme
point of the “customer active” or “customer-centric paradigm”(Reichwald/Piller 2006, von
Hippel 2005 and 2005b), because the product development is more or less completely taken
over by the users. Von Hippel characterises them as horizontally structured innovation
networks, whose actors “are innovative users or, to be more precise, users/self-producers” and
“producers are not necessary”4. This self-production by users, however, raises the question of
the basis of expertise, the division of labour and the forms of coordination in a pointed way.
When we at first mentioned the internet-based integration of users in value creation processes
of companies, according to the pattern of Amazon, we still dealt with the division of labour
between private users and production companies, but now each division of labour between
users and producers is vanishing. Everybody involved in the Open Source Software
development and Wikipedia is a user and producer at the same time. Yet in this case, what is
the basis of expertise and knowledge for this expanded role of users? How is the worldwide
distributed collaboration of many users being organised and coordinated? And finally the
question follows about the relationship of the users towards the integration in value creation
processes or the transferability of the model of the Open Source development to commercial
value creation processes which stems from the concept of “open innovation” that is aimed at
the integration of the users’ contributions in value creation processes.
Other authors explicitly characterise the Open Source development and Wikipedia as
alternative production forms beyond value creation processes (Benkler 2002; 2006; Weber
2004; O’Mahoney 2007; Spindler 2006; Osterloh/Rota 2007; Gläser 2007). They emphasise
that the production process of these products marks the development of a new innovation and
production model, which is not aimed at commercial value creation, but at the creation of
public goods. Benkler makes this clear when he qualifies the production model as “commons
based peer production“(Benkler 2002 and 2006). He emphasises that in this case it deals with
a new step of producing public goods (“commons based”); and that production and
coordination follow own specific rules and norms of organised communities (“peer
production”). O’Mahony has the same approach with the concept of “community-managed
governance” (O’Mahony 2007).
However, the role of users and their concrete contributions remain surprisingly vague in case
studies about Open Source projects5 and Wikipedia6. On the one hand, most of the case
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„Horizontal innovation networks, consisting only of users, are definitely in the condition to develop
innovations, to distribute them, supervise them and consume them.“ (von Hippel 2005b: 453).
5
E.g. O’Mahony 2007, 2006, 2003, Jensen/Scacchi 2007, Scacchi 2006, Elliot/Ccacchi 2004, Moon/Sproull
2002
6
Pentzold 2007, Schuler 2007
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studies focus on the aspect of who develops these highly complex products, why the actors do
it without any monetary reward and how the highly-divided work is coordinated in these
production communities. The case studies do in fact convey a well-founded insight into the
structure, working manner and forms of cooperation and communication of the coredevelopers, project managers and administrators, yet the role of the many users remains
unclear. At the same time, the users themselves are “hasty” in a certain way. This “flippancy”
of many users is a consequence of the limits of these projects on which everybody can
participate according to his own wishes. Thus Weber also concludes with the question “Who
Participates in the Open Source Process?”(Weber 2004:65) “It’s not possible to start with a
clean number that decently estimates how many people participate in open source
development.” It is not clear who belongs to the community: all those who have written the
OSS-Code or those who have delivered information about an error of the OSS-Software?
Referring to Wikipedia, the question is not easier to answer: are Wikipedians, who are
registered on Wikipedia, people who participate in the discussion or who have written a part
of an article themselves? In order to clarify the role of the active user, we want to take a closer
look at collaboration und division of labour in Wikipedia and OSS projects as a first step. We
will do this on the basis of studies about OSS and Wikipedia and with our own research.
3. Division of Labour between Roles of Producers and Users on Wikipedia and in OSS
Projects
In the following part we wish to take a closer look at the new forms of collaboration and
division of labour on the Internet and take the most far-reaching cases, such as Wikipedia and
the big projects of the Open Source Software development (e. g. Linux, Debian, Apache or
also Mozilla) as examples, on the basis of studies about these projects and our own research.
3.1 The Mode of Participation
The participation in the Open Source development and on Wikipedia is generally open for
everybody, and everybody is welcome and asked to participate in the work. There are no
criteria for admittance, nor do legal or social obligations result from this participation. It is
only important that one knows the product from one’s own experience.
A central feature of the mode of participation consists in the fact that everybody decides on
his/her own how he/she participates; the norm of free choice of the tasks applies (O’Mahony
2007:145). This allows the realisation of one’s own individual motivations and to select tasks
according to one’s own interests. Different dimensions of the forms of participation enable
minute contributions, where the effort and time is small and where there are only little
requirements on the single participant; on the other hand there are also comprehensive tasks in
product development. A condition for this is a “granularity” of the tasks (Benkler 2002), i.e.
an extreme finely granulated structure of possible tasks. Smaller contributions are also of
great importance for the product development if they are submitted by many persons.
The free selection of the tasks is an essential prerequisite for the participation of many
persons. On the other hand, just by submitting a contribution, it has not been decided whether
this contribution will be admitted into the future product. The decision on admittance,
modification or rejection will be taken ex post according to rules, which are institutionalised
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and legitimated in the community. The quality of the contributions is decisive. Quality and
expertise in product development act as a control principle due to this selection mechanism.
Internally there is the development of decision roles and task distributions which are not open
to everybody, but which imply responsibilities at the same time which are connected to the
completion of certain tasks. Communities of the Open Source development and Wikipedia are
no organisations in the usual sense because they have open, flowing boarders to the exterior,
but internally they develop specific structures that as a rule exhibit meritocratic features (here
especially have a look at the studies by Scacchi and O’Mahony).
Essential for the self-determined collaboration of many persons is, that the development
process takes place “for the whole world to see”. On the websites of this project everybody
can follow the current state of processing online and directly participate in it. The
transparency of the collaboration process on the Internet facilitates the exchange and
coordination among many participating persons. However, this openness presupposes that the
finished products are also freely available. This is no problem in the case of public digital
goods, but difficult under conditions of private appropriation and intellectual property rights.
We wish to limit ourselves to this short outline of the participation principles and wish to
concentrate on the users’ roles in the following part of the text. In fact, the persons
participating in the development of the Open Source Software or Wikipedia are also the users
of the products they have helped to develop. However, this does not exclude the fact that
some see themselves as producers, act as such and simultaneously bring their specialised and
professional qualifications into the process. The connecting factor for the development of
professional producers’ roles can especially be found in studies about Open Source Software.
Jensen/Scacchi e.g. research the role allocation among Open Source developers
(Jensen/Scacchi 2007), O’Mahony describes the development of producers’ roles in the
Debian project (O’Mahony 2006) and analyses the internal governance of Open Source
communities (O’Mahony 2007); Weber refers to the special role of project leaders according
to the example of the Linux inventor Thorwalds (Weber 2004: 166). At the same time
Wikipedia and the successful Open Source projects have very big communities, whose
members participate in the development.
3.2 Differentiation of Producers’ and Users’ Roles on Wikipedia and in the Open Source
Software Development
Approximately 75000 persons are currently participating on Wikipedia as co-authors in 250
languages. Alone the German version has 7000 active cooperators7. OSS communities are
often only smaller due to the fact that they approach a more specialised circle of users. Many
OSS products are utilised by more advanced computer users and they are partly professional
users or firms. Mozilla8 is surely an exception, whose web browser Firefox and whose e-mail
programme Thunderbird is used by more than ten million end customers. The Mozilla
community comprises several thousands of active participants; from 2006 to 2008, 6300
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Wikipedia:about; http://en.wikipedia.org/wiki/ Wikipedia:About, 10.01.08
http://www.mozilla.org/about/fast-facts.html
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persons informed about errors on Thunderbird, and 11000 persons about errors on Firefox9.
Other OSS-communities also have several thousand members, e.g. Debian – a noncommercial Linux distribution10.
Studies show that the product development itself, if you consider the programme code or the
contribution to Wikipedia articles, is concentrated on only a few persons. A few cooperators
produce essential parts of the product, whereas many contribute only little. As a rough rule of
thumb you could say: 10-20 % of the contributors create 80-90% of the product (Weber
2004:70). The big majority, 80-90% of the community members, however, create only 10 to
20 % of the products.

Roles of Producers and Users on Wikipedia
In the case of the German Wikipedia, the relationship between those who contribute a lot and
the many other users can be presented in the following way: According to its own statements,
the German Wikipedia has approximately 7000 active male or female cooperators11. In these
figures all those are included who have contributed in some way. About 500 to 700 active
persons (Schuler 2007: 108; Pentzold 2007) belong to the hard core of the German
Wikipedians, who work on Wikipedia nearly every day and often for several hours. Almost
300 of them are administrators, i.e. they have special rights and responsibilities referring to
the total development of Wikipedia (e.g. the right to delete articles and to block users). In the
current user statistics12 (in February 2008) more than 900 active users are listed with at least
one contribution in the preceding month (January), 500 active Wikipedians wrote more than
200 contributions in January only, 100 very active Wikipedians wrote more than 1000
contributions in that one month only. These especially active groups are characterised by the
fact that they were co-authors of at least some articles and participated in many tasks, which
are of common interest. Besides administration these are, for example, the constant
monitoring of modifications, the execution of reviews, the inclusion of links, the supervision
of portal pages or the participation in internal discussions. The other more than 6000 active
Wikipedia users have not participated at all during the last quarter (as of the end of February
2008, last seen: March 21, 2008). They differ from the hard core of the Wikipedians
especially in the fact that they participate in a sporadic, much more non-committal and most
importantly very selective way. As a rule, they participate with individual contributions about
special subjects with which they deal with in a certain way, whether due to their hobby, their
place of residence or their professional expert knowledge. Typical users participate less
frequently and more selectively referring to the subjects they are interested in or because of an
error they have accidentally come across while being online. However, typical for Wikipedia
(as it is also the case for other media products) is that also only a few active Wikipedians
cooperate as co-authors of articles, above all when they are skilled in certain special topics.
Presumably, one of the advantages of an open encyclopaedia lies in the specialisation grade of
9
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the co-authors. In reference to the expertise brought into the process, it is helpful to
distinguish between specialist knowledge in the content and the skills in writing.
The inner circle of very active Wikipedians and administrators assumes a special (producing)
function by assuming responsibility for Wikipedia as a whole. They are not only more active,
but they also do different things: e.g. a regular check of new or modified articles even when
these do not lie in their special interest profile; or the regular supervision of a theme portal,
the fight against vandalism or the internal administration and discussion. They are engaged in
the structuring of the encyclopaedias as a whole, or in securing the integrity and quality of the
whole product. From our point of view, whether this group has more far-reaching specialist
knowledge than less active Wikipedians is open, but it is clear that they possess more productspecific expertise due to their intense dedication.
On Wikipedia, there is certainly a connection between the relatively blurred limitation of
expertise between producer and user roles and the basic rule that anybody is allowed to
cooperate in writing on Wikipedia (has direct rights of writing). We will make sure that this is
regulated in a different way in the Open Source Software development.
Roles of Producers and Users in the Open Source Software Development
In the Open Source Software development the developers’ roles are relatively clearly
differentiated and above all institutionalised to a higher degree. Jensen/Scacchi
(Jensen/Scacchi 2007:1) describe the inner structure of OSS communities as hierarchical
circles with different roles, which are nested into each other. Their classification is oriented in
the performance (meritocracy). Here (at least) three role types have to be differentiated; firstly
the inner circle around the one or more project “owner(s)” i.e. the core developer(s), secondly
another circle of co-developers, who more or less frequently contribute to a code and thirdly
an open circle of persons, who mostly do not develop a code on their own, but who point at
errors and deficits and contribute ideas for the further development. The volume and type of
contributions to product development are different in these three groups13.
Most of the development contributions in form of a programme code are delivered by the
smaller group of core developers. In an extensive empirical study by the EU, Ghosh et al.
(Ghosh/Glott/Krieger/Robles 2002b) have researched how the contributions to the software
code in OSS products are distributed among the authors14. The results show that 12584
developers or 20% of the research sample have accomplished 85% of the software, but the
remaining 20000 developers only developed 15% of the programme code. Furthermore, most
of the developers are concentrated on one project, or respectively on one product (in the place
cited: 15). This means that developers who deliver important contributions, work on one
product, or in other words: they concentrate on their project. This corresponds to the role of
the project “owners” (whether single persons or a team), an institutionalised role in the OSS
13

The inner structure, role distribution and governance of the collaborative projects is an extremely interesting
subject. However, we cannot deal with it here intensively, because we are concentrating on the specific role of
active users. For this subject we especially point to the works by O’Mahony and Scacchi.
14
The investigation is based on five billion lines of the OSS programme code by 31999 developers (pure users
have not been considered in this investigation). Due to the indications available about the developers, together
with the programme code, a data basis was compiled in which authors and their contributions (in bytes of code)
have been compiled for every programme package. (Ghosh/Glott/Krieger/Robles 2002b)
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project. As a rule, the project owner is the person who has initiated the project by delivering
the first version of the programme. With this contribution he/she (or the team) has already
rendered a major service. The “owner” has the right to decide about the content of the product
versions. He takes over the role of a project manager, who himself considerably contributes to
the programme development on OSS (in contrast to traditional project managers). Even in the
larger projects of the study mentioned above, 40% of the software codes were delivered by
only one author (in the place cited: 20). The legitimacy of distinguished roles is based on the
individual performance in the product development (meritocracy). These create social
approval and give the right to controlling and decision-making functions. At the same time,
Raymond and others (Raymond 1999/2001; Weber 2004); O’Mahony 2007; Markus 2007),
point out that collaborative projects distinguish themselves by a novel management style,
characterised by a high degree of integration capacity and attentiveness towards the impulses
from the community. With the growth of the projects, the group of core developers is getting
bigger in which the new development, conception, integration and control of the products are
concentrated. The demands on the expertise of core developers are relatively high. This work
demands specialised qualifications, experiences in the Open Source Software programming
and intensive knowledge about design and structure of the concrete product.
Around this core group, there is generally a bigger group of developers. In the investigation
cited above this is true for approximately 90% of the OSS developers. For example on
Mozilla the inner core, which meanwhile comprises 250 permanent employees, is surrounded
by 800 more developers15. Developers either bring their specialised expertise into the process
or gain this knowledge during the course of the cooperation. In order to safeguard this, there
are admission rules and procedures in OSS communities. Only after a trial and training phase
are they admitted as developers and, where appropriate, achieve the right to make
modifications on the original programme (write access).
The developers of Open Source Software are indeed also users of the software they codeveloped and at the same time they are specialists and professionals. In 2002, Ghosh et al.
found out in a survey among 2784 OSS developers, that 83% of them work in the IT sector
(Ghosh/Glott/Robles 2002a:12), almost half of them are software engineers or programmers,
20% are students (in the place cited: 13). Simultaneously they spend considerable time on the
OSS development, partly in the frame of their working time as employees of a company. One
third of the developers works more than ten hours a week on the OSS development, 7% even
work forty hours or more (in the place cited). Generally the main developers are not just
amateurs from another sector, but specialised users with a high expertise, who write the code
because they need the precise programme and find support in the community for the
development (Raymond 1999/2001). However, the boundaries here are markedly more open
and fluent than in companies.
On the one hand, the concentration of the development of the programme code on only a few
competent developers with a relatively intensive commitment in a project answers the
question how such highly-professional, powerful software products can be developed in the

15
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self-organised communities without any producing companies. On the other hand, this
perspective conceals the meaning of many users for product development in a certain way.
Most of the contributions, even in OSS projects, are delivered for tests and problem reports16.
Their number is high in all successful projects. The fault data base on Debian e.g. contains
17300 persons who reported faults17 – in comparison to approximately 1000 active developers
and even much less core developers or maintainers. Users are not obliged to possess specialist
expertise in programming, but they must have intensive experience with the product. Many
users do not want to be given responsibility as producers and organisers of the product
development. This becomes manifest in the much smaller volume of their participation, as
well as in the irregularity, which springs from the individual use and which is precisely not
oriented in the requirements of product development. The big number of users with their
many “small” contributions account for the efficiency of product development in a decisive
way – as our assumption will be in the following part.
4. The New Quality of the Involvement of Users: Participation in Innovation and
Production as an Improvement Process
The participation of users in collaborative development processes is first of all directed –
according to our argument in the following chapter18 – at improvement processes and
consequently at the continuous optimisation and the further development of the products.
Through the organisation of product development as a permanent improvement process, new
forms of the division of labour between producers and users are enabled which systematically
integrate the expertise of users into the product development and thus make a new quality of
user participation possible. Decisive for this fact is that the products are permanently
“unfinished” 19 in a certain way and thus open for optimisation. Usually such steps of
modification characterise early development steps; here they also shape the character of the
development process in a mature phase.
Permanently “unfinished“ versions: Characteristically for the initial phase of the Open Source
projects, the software already exists as a prototype and can be used in a limited way
(Raymond 1999/2001). A project idea with a convincing user value is necessary, but still not
sufficient to initiate a community20. If the software is already available in an early stage as a
free version on the Internet for the use of all, first users can try it in order to see if this is a
useful proposal and if they want, they can participate in the further development. If the start is
successful, already a (small) user-producer community develops. In this way development and
16

See for example. Bugzilla@Mozilla – Most Frequently Reported Bugs
https://bugzilla.mozilla.org/duplicates.cgi
17
http://bugs.debian.org/cgi-bin/pkgindex.cgi?indexon=submitter&archive=yes
18
In this chapter we strongly base ourselves on Weber (2004) in reference to OSS; in reference to Wikipedia on
Pentzold (Pentzold 2007) and Tapscott/Williams (Tapscott 2006); in addition, we have done our own research on
the websites of different projects which we are here referring to by indicating the url.
19
Weber expresses this in the following: “In a real sense open source software is always in beta. The difference
in part is the availability of the source code, which empowers continual modification. There is also a collective
perception of the open source software process as ongoing research. Open source developers think themselves as
engaging in a continuing research project in which bugs are challenges and puzzles.“ (Weber 2004:78)
20
Markus characterises this phase as “Chartering the project—this term refers to statements of vision about the
goals of the project, what the software product should look like, etc.” (Markus 2007:158).
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production processes merge instead, as it is the usual case, follow one after the other. Also on
Wikipedia there was a longer initial phase, in which at first a basis of articles was created21,
and only after a few years the volume of other encyclopaedias was reached and then quickly
got ahead of the others.
Even after the initial phase there is the central principle that the product remains unfinished.
The difference to commercial products obviously does not lie in the fact that the
collaboratively created products are not ready for use, have a lower functionality, a lower
volume or reliability. Raymond described in his paradigmatic article “The Cathedral and the
Bazaar“(Raymond 1999/2001) that one of the basic principles for the OSS development is to
“release early and release often”. In short time intervals, new versions are released and are
provided with the request to send information about errors or bugs in large numbers.
Consequently, there are always different coexisting versions: test versions distributed in
different steps and in the case of more advanced projects also at least one stable version,
which does not contain the latest features.22
Wikipedia even takes one more step, because there are no longer any distinguishable
versions23, but there is a continuous, open editing process. Each improvement is immediately
carried out on the public version. The reader of Wikipedia has to anticipate finding unfinished
articles in which there is, for example, a lack of the analysis of further sources or no neutral
point of view which is advanced. Anyone who informs himself on Wikipedia is asked to pay
attention to the quality themselves24. Readers, who stick to this rule, will without doubt be
more observant. The attention will especially be drawn to contents that one finds necessary to
check. Due to this fact there are also, besides occasional dissatisfaction, points of contact for
active participation. Mistakes do not (only) provoke complaints, but also the incentive to
notify about them or to correct them. In this way the user community considerably influences
the further development of the product.
Improvement processes, structured in small steps and incrementally, which are based on a
high number of small contributions, facilitate user participation. In this case it does not matter
whether they only name a problem on the basis of their own use, combine this with a concrete
description of the error or already suggest the solution. We have already explained above, that
there are different dimensions and ways of participation; modification processes in small steps
are always of a low-threshold, because the time and effort can be very small in some cases
and in each case are scalable. Furthermore, they do not imply such a high knowledge
(professional and product-specific) as extensive and highly-complex product developments.
At the same time, users are not necessarily limited to critical comments, even in the case of
rare contributions, but they can suggest solutions or make corrections on their own (e.g.
correct mistakes in articles on Wikipedia), subject to their specific expertise. Similar to the
21

At the beginning of 2008, the German edition of Wikipedia had almost 700000 articles, the current
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22
You will find examples on Debian: http://www.debian.de/releases/ ; last checked on March 5, 08
23
Compare: Pentzold 2007:14ff.
24
Look here: http://de.wikipedia.org/wiki/Wikipedia:Tour/4, last checked on March 5, 08
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classical forms of do-it-yourself, users here find new possibilities of developing creative
interests and capacities.
The constant critical examination by the users shows similarities to the “peer review”, usual
in science. However, the feedback is given in much smaller steps, is completely open,
transparent and, in contrast to the “peer review”, directed at the participation of many users.
In OSS projects the feedback typically consists of test reviews and bug reports. The more
responses there are as a reaction to a programme module, the more detailed the description of
a problem can be. For these there are websites, uncomplicated and easy to handle. The error
reports as well as the further processing are public processes. Naturally, another user may also
suggest a solution. If it is found quickly, the user has obviously “profited” directly from the
bug report. If it takes longer, everybody can keep himself informed on the respective website
or the user can again get involved in the solution process, e. g. with a more detailed
description of the error.
Different to OSS, users on Wikipedia are able to do corrections immediately in the text
themselves, instead of first informing about the error in order to enable others to do the
corrections. The corrections themselves often do not require any higher expertise than the
recognition of errors or deficits. Anyone who has recognised the typing error or the incorrect
information is often able to correct them. The corrections can be easily reversed, for example,
if the original author does not consider the corrections to be right.
The improvements are recursive; a new product part is followed by the plan of a new piece,
be it a new Wikipedia article or a new part of the programme; then another check follows, the
results of which are taken into consideration in the next modification step. The specialty lies
in the fact that the control is done in a permanent, quick and intensive way, because the new
version is immediately available in short time intervals, or in the case of Wikipedia,
immediately free for all users. The pure volume of the user community that informs about
errors is decisive for the quality and stability of the products. Furthermore, decisions once
taken are later reversible, if they prove to be unfavourable or wrong on further checking. Due
to this recursivity, the development is open for modifications, for concretions of the design
which is still unfinished as well as for innovative suggestions and changes in direction. The
incremental improvement does not imply incremental innovations – in contrast to radical
innovations. It rather deals with improvements in small, coordinated steps. As a result, it is
absolutely possible to achieve far-reaching modifications in the product design. The design
itself is also constantly developing and thus, in a special way, is open to suggestions by the
users’ practise. Improvements in small steps are suitable to definitely mobilise the expertise of
users and to emphasise them in the development process. In the next chapter we will discuss
which role users adopt in the innovation and production process.
5. The Expertise of Users
We find that Open Source communities and Wikipedia successfully activate the specific
expertise of users in such a way that the solution information immediately enters into the
development of products. Here, a lack of professional qualification does not necessarily
restrict user participation because, in regard to utility value and functionality of used products,
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users are always experts. This user knowledge is to a large degree empirical knowledge and
therefore hard to acquire by conventionally-operated companies (von Hippel 2005a). In selforganised user/producer communities, empirical knowledge of users is an integral part of
product development.
What does the expertise of users consist of and which role do they take on in comparison to
the conventional division of labour in companies or publishing houses?

The Role of Users in Open Source Software Development
It may sound trite: Users test software by using it. In this process they detect errors and
deficiencies of products as well as further requirements, wishes and suggestions. To articulate
their findings is attractive from their point of view, provided those are taken into
consideration in product development. The threshold is low; professional qualification follows
from the use. OSS projects offer error report systems that are easy to handle and highly
efficient. For each reported bug a website is constructed which informs about the state of
revision and facilitates exchange between users and developers (see e.g. Bugzilla).25 This is
quite different to the testing of software in conventional software production which is done by
specialists. Here test programmes are usually carried out by the code developers themselves –
aided by software routines already integrated in the software development environment – as
well as by developers in special testing departments. Occasionally employees of the
customer/client are included as well in order to derive test scenarios from the customers’
application scenarios for the testing department. Strictly speaking, employees in conventional
development processes anticipate the users’ conduct in such areas of application, e.g. by
basing their test design on the application scenario of the customer. In other words, in
conventional innovation processes genuine activities of users (applying, examining,
evaluating) are performed (in advance) by the producers yet without "real" users, but instead
professional "simulators". This seems to be the only feasible method, as long as the (new)
product is not openly available and therefore not accessible to critical examination and
improvement.
The test report of a professional developer in the testing department of a software company
may well be more precise and comprehensive than the error report of a single user. However,
the user expertise in question here is not mainly the accidental experience of one person, but
above all the collected experience of many that make up the specific efficiency of this kind of
quality safeguard (Raymond 1999/2001). Conventional, highly-professional (core) activities
when testing are particularly efficiently performed when divided among many users.

The Role of Users on Wikipedia
We will focus here on the role of active users of Wikipedia that are not part of the hard core.
These active users read and edit articles or they add or write an article about which they have
special knowledge. Nevertheless, they do not just work on any article, like the hard core of
Wikipedians, but on a few articles that they read out of personal interest. Many of these tasks
25
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are usual activities of a lector in a publishing house. In a way the lector is the first reader that
checks the author's manuscript from the perspective of future readers. He/she examines
whether the text is coherent, whether the language is well readable and appropriate for the
target group, and whether grammar and orthography are correct. On Wikipedia this function is
observed by active Wikipedia users. Here many readers often see more than one lector and
different view points provide a wide range of assessments and corrections which definitely
benefits the intention of the encyclopaedia to provide a balanced and neutral depiction.
Furthermore, the "editorial office" on Wikipedia is a lasting process in which the formalised
division of author and lector no longer exists.
It is true that the role of users is focused on examining and improving products, although
only explicitly as a contribution to product development. Because the activities which users
perform self-reliantly are qualified producer roles (tester, lector) in conventional development
processes, activities that make up an essential part of common development processes. Thus
many users considerably contribute to product development. Viewed as a whole, they leave
behind the marginal position that individual users commonly hold in product development.
This new role is also reflected in exchange and division of labour within the community as
well as in the institutionalised community’s values and rules.
6. The New Role of Users: Prerequisites
In our opinion, the new role of users lies in a step-by-step, but altogether very far-reaching
improvement and optimisation of existing product versions. The new quality results from the
input of user experience as well as from the great number of different user contributions. We
have shown that on Wikipedia and Open Source Software development, a division of labour
between producers and users is developing, where comparatively few producers construct
essential parts of the products and many users participate in testing, improving and
developing these products. This far-reaching inclusion of many users is an essential part of
collaborative product development, where a multitude of active users "relieve" the producers
of a considerable part of product development. Thus they contribute substantially to the
specific efficiency of Open Source Software development and Wikipedia. The new quality of
user participation results from integrating the specific expertise of users as users during the
whole product development process. Users are experts at important tasks that hitherto have
been activities of professionally qualified producers (such as testers and lectors); they have,
for instance, "solution information" that are important for product improvement and
development. Because of the openness and step-by-step product development it is possible to
integrate this solution information into the process of product development.
Compared to the already discussed integration of the "active consumer", this kind of user
participation shows a new quality, as we already stated in the beginning. What exactly is this
difference? In the second section we distinguished between co-production and "old kind" of
do-it-yourself and emphasised that co-production takes place in the domain of the provider's
or producer's company, and therefore user participation is also framed by the companies'
interests of value creation. In contrast, traditional do-it-yourself takes place in the privacy of
(private) users and is therefore not subject to principles of commercial value creation. The
Internet now allows a radical extension of user participation, with the result that these
activities no longer serve exclusively to personal needs, but also contribute to services for
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other persons and can be organised with a high degree of division of labour as well as
collaboration. Here, in contrast to traditional forms, division of labour and cooperation
including users, take place not on a small but a big stepladder, which makes improvement and
optimisation processes particularly efficient. Usually one would expect that inclusion of a
multitude of users requires a commercial supplier to coordinate and organise the division of
labour and cooperation. In that case, far-reaching user participation would take place in the
domain of commercial suppliers, subjugated to their rules. Instead, the new quality of user
participation is characterised by a specific form of self-organised division of labour and
cooperation. Like in classical forms of do-it-yourself, criteria of value creation do not matter
here. But then a further decisive step is taken, because the complete product development or
construction does not have to be organised and performed by a few individuals, but can be
done within the community by division of labour. Thus it is possible to construct complex and
highly-efficient products which would suggest seeing users as co-producers as well. However,
co-production in these cases does not take place in the framework of a company as
contribution to its process of value creation, but as a non-commercial cooperation with other
co-producers in the framework of the community. This way a fundamentally new form of coproduction becomes possible, in which private users do not have to enter the domain of
companies with its premises of value creation.
Nevertheless, this new quality of user participation has many preconditions in the
organisational aspect – referring to the organisation of the product development – and in the
social aspect – referring to the social embedding of collaboration. Organisationally, it implies
that product development is planned as an open, transparent, and recursive optimisation
process in small steps. The development projects have to provide an organisational structure
which enables to meet these conditions. The differences between Wikipedia and Open Source
show that there are different product-specific solutions which share common features. This
form of collaborative product development on a large scale – and especially the specific form
of the organisation of optimisation processes – is hardly imaginable without the possibilities
that the internet offers. Insofar we are dealing with new forms of internet-based innovation
processes.
Furthermore, the new quality of user participation has high social preconditions, because it
needs a social and institutional framing by a community (O’Mahony 2007: 146ff.). Within the
context of the community, rules and norms are established, which deviate from those rules
according to which product development is coordinated in the frame of commercial value
creation processes. They offer action-orientations for the participators, and legitimise decision
processes and roles of the people involved. These rules of collaboration develop within the
respective community of users and producers. As far as the rules for the way of participation
are concerned, they have similarities with the scientific system of the “ethos of science”,
suggested by Merton. Norms of conduct are made explicitly in community-specific codes (e.
g. Wikiquette, Mozilla Etiquette).26 These hold expectations of behaviours, as for example
tolerance, avoidance of personal attacks, mutual support, help, consulting, altruism
(contributions without direct rewards or returns) and the reference to contributions of others
by critical examinations or appreciative approval. The combination of markedly formalised
26
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expectations of behaviour and the demand for considerate, non-discriminatory, socially
inclusive behaviour towards others facilitate the cooperation of many persons who are usually
strangers to each other. Insofar these rules are important for internet-based “mass
collaboration".
Otherwise the communities also establish rules for the product. On the one hand, these
concern the character of the products as public goods and the protection of the producer
community against private acquisition of the products, developed by them. This includes a
specific modification of licences, as well as a formal organisation, in most cases a non-profitmaking foundation. On the other hand, they affect the formation of the product itself. These
are precisely not defined by a company’s taking them into account and are not hierarchically
imposed, but are as a rule formulated as a guiding principle that comprises the goals and use
of the product and the development processes (e.g. in the basic principles of Wikipedia)27. In
the course of the product development these are concretised and modified by the community.
In the discussions about single contributions and the criteria for good (or bad) contributions,
the community also always looks into the subject of the next goals of the project. The
clearance of the question of what makes out a project could qualify as a process of
(successful) institutionalisation of a guiding principle and central theme, following Lepsius
(1995). It is presumably not accidental that Wikipedia and the successful Open Source
projects have a central theme with which the project positions itself in contrast to the already
established commercial products (in the case of Open Source software: against commercial
software, especially against Microsoft; in the case of Wikipedia: for the unlimited, free and
unhindered distribution of information). And in the same way, we do not consider it a
coincidence that the broad participation of users is concentrated on a few, especially
prominent projects. The successful institutionalisation of a central theme is of vital
importance for the motivation of users. Obviously it is not only important for the massive
participation of users what they do, but also in which product and which community they are
involved.
Going beyond the Cases: About the Compatibility of Newer Forms of User Integration with
Commercial Value Creation
Products developed in collaborative innovation processes have the potential to compete with
established, commercially created products and even to partly “squeeze them out of the
market”. At the same time it is evident that the efficiency of collaborative development
processes and the potential of work and knowledge, which lies in the participation of many
users, is also an interesting resource for commercial value creation processes. Last but not
least also because the access to non-paid contributions of the users is alluring. The question is
therefore: Is it possible to combine this far-reaching form of massive user participation with
value creation processes of companies, and if this is the case, under which preconditions?
We cannot answer the first question and do not want to, mostly because the empirical basis is
currently still missing. From our point of view, many of the examples used in the discussion
about the “interactive value creation” and “open innovation” for the far-reaching integration
of users in commercial value creation processes are no sufficient evidence. In these cases it
27
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largely deals with the integration of customers into the commercialisation of products.
Customers here contribute “needs information”, but no contributions to the product
development (“solution information”). With this, the possibility of a far-reaching integration
of users in commercial product development processes as well should in no way be ruled out.
It would be especially interesting to see in which way mixed forms could result in, which take
up some, but not all features of collaborative development processes. Our suggestions for the
debate and, above all, for the empirical research is aimed at dealing with the question for the
forms of user integration in a more differentiated way than it has been the case up to now and
to pick out the different features relevant for collaborative innovation processes, and the
preconditions as a central theme. On the one hand, it has to do with the organisation of
innovation processes, which is open for incremental improvements in small steps by users
who choose the tasks they work on on their own. On the other hand, there is the question for
the adequate (social) frame for user participation. The cases discussed here support our view
that an adequate frame is not – or not alone – determined by a commercial company, but by a
community with its own rules and legitimate roles which are transparent and where its
members can exert influence on (in case of need, if they just “go”).
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