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Editorial

Extending the scope of STI-Studies

During a very short period of time, the internet has changed the way of doing
things in many areas of society. Nowadays we are accustomed to communicate, to
order goods or do business via the World Wide Web. Only a decade after these
processes took off, one can hardly imagine a world without computers and net-
works everywhere.

Three articles in this volume of STI-Studies explore these developments. Frank
Kleeman, Gunter Vof3, and Kerstin Rieder analyze a new phenomenon named
“crowdsourcing”, which has altered the roles of producers and consumers in inter-
net-based businesses. Niels Taubert’s article deals with decision-making processes
in open-source projects — a new mode of voluntary distant cooperation that only
came about by the novel opportunities of the internet. Jérg Potthast asks for the
new quality of digital media in controlling complex systems. In the fourth contribu-
tion Joscha Wullweber presents an analysis of nanotechnology-discourses, drawing
our attention to another strand of technological innovation, which might revolu-
tionize our lives as well.

STI-Studies is a product of the internet age, too. By utilizing the new opportunities
of online publication we launched the “first internationally oriented, reviewed
online journal for the German speaking STI community” — a description we have
been using up to now as a kind of subtitle of the journal, indicating that a kind of
self-imposed ‘provincialism’ could be helpful to get things started and to assist the
German speaking STI community to get better access to the international scene.

However, the responses we received during the last years indicate that STI-Studies
meanwhile has become a ‘normal’ journal which — thanks to the internet — gener-
ates requests (and article submissions) from all over the world.

This is why we are now going to change our editorial policy, opening the journal
tentatively for contributions from authors outside the German speaking STI com-
munity. The next issues will show if we can balance these different objectives:
maintaining and expanding an international orientation, guaranteeing high quality
standards and — still important — providing a platform for a community that is on
its way to get across the borders.

Ingo Schulz-Schaeffer
Raymund Werle
Johannes Weyer






STI

Science, Technology & Innovation Studies 2
Vol. 4. No. 1, July 2008 Studies
ISSN: 1861-3675 www.sti-studies.de

Un(der)paid Innovators: The Commercial Utiliza-
tion of Consumer Work through Crowdsourcing

Frank Kleemann and G. Gunter Vol3 (Technical University Chemnitz),
with Kerstin Rieder (FH Nordwestschweiz)*

Translated from the German original by Scott Stock Gissendanner
received 15 January 2008, received in revised form 15 May 2008, accepted 27 May 2008

Abstract

This paper investigates the phenomena of "crowdsourcing”, or the outsourcing of
tasks to the general internet public. This phenomenon was made possible by tech-
nological innovations associated with "Web 2.0" but is evidence of historically sig-
nificant change in the relations between firms and their customers. We are witness-
ing the emergence of a new consumer type: the "working consumer". In the con-
ventional role, consumers were passive “kings” to be waited upon. Consumers now
are becoming more like co-workers who take over specific parts of a production
process, whereby this process ultimately remains under the control of a commercial
enterprise. This article seeks a more precise definition of crowdsourcing, catalogues
some of its forms, and differentiates them from peripherally related phenomena. It
ends with a discussion regarding potential consequences (negative and positive) of
crowdsourcing for the future organization of work.

* The authors wish to thank Christian Papsdorf for research assistance and an initial typol-
ogy of crowdsourcing and similar phenomena.



1 Introduction

Crowdsourcing, as argued in this arti-
cle, takes place when a profit oriented
firm outsources specific tasks essential
for the making or sale of its product to
the general public (the crowd) in the
form of an open call over the internet,
with the intention of animating indi-
viduals to make a contribution to the
firm's production process for free or
for significantly less than that contri-
bution is worth to the firm. Firms en-
gage in crowdsourcing to inexpensively
mobilize the creative work of some-
times highly skilled persons as a re-
source for the generation of value and
profits. Tasks that lend themselves to
crowdsourcing include product design,
advertising, quality monitoring, and
the solution of specific technical prob-
lems.

Crowdsourcing has been made possible
on a large scale by the emergence of
"Web 2.0," a shorthand term for new
internet applications that make two-
way communication easier to manage.
This article examines the phenomena
of crowdsourcing in Web 2.0 and re-
flects on its ramifications for the or-
ganization of work and society.

The following section examines the
wider context of change in corporate-
consumer relations. The emergence of
a new type of consumer, the "working
consumer," is discussed as a theoreti-
cal preliminary for understanding the
specific phenomenon of crowdsourc-
ing. Reflections on a more precise
definition of crowdsourcing are pre-
sented below (in section 3.1) together
with an examination of the technical
prerequisites (3.2) for its various types
(3.3), with the caveat that it should not
be conflated with related forms of in-
teractive participation now common
on the internet (3.4).

Voluntary participation in crowdsourc-
ing tasks is currently very popular
among internet users. Possible motiva-
tions driving individual participation
and other factors that explain the ris-
ing prevalence of crowdsourcing, in-
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cluding the motives of firms who initi-
ate it, are discussed below (4). By way
of conclusion (5), some potential fu-
ture consequences of crowdsourcing
for firms and consumers are reflected
upon.

2 The Working Consumer

A functional differentiation of society
into two dichotomous spheres of "pro-
duction™ and "consumption” is an arti-
fact of early industrial society. The role
of the consumer in this dichotomy is
royally passive: consumers buy and use
products, and that is all. Even in the
act of buying they are waited on.

Self-service emerged much later in the
history of consumption. Department
stores in which customers were al-
lowed to handle the stock themselves
and vending machines first appeared
at the end of the nineteenth century in
the United States (Porter Benson 1988;
Kdénig 2000). These changes reached
Europe shortly afterwards and became
widespread in the 1950s. Self-service
first became commonplace in grocery
stores, but by the 1970s companies like
IKEA and fast-food chains widely ex-
panded its use. Self-service principles
started to become prevalent in many
other areas of retailing like home im-
provement, pharmacy, and automotive
supply at this time too.

Since the 1990s, the internet has been
playing an important role in expanding
forms of cooperation between firms
and consumers in the production proc-
ess. The internet revolution, which has
left its "e-" footprint on many areas of
the public sphere (e-government, e-
commerce, e-banking, etc.), is not only
about new technical possibilities of
communication. Consumers are also
being given increasing degrees of re-
sponsibility for service provision, e.g.
in the health sector (Rieder 2005).

Considered in light of the history of
industrial society, relations between
firms and consumers recently have
undergone far-reaching changes in-
deed. Consumers have ceased to be
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merely passive takers of goods and
services provided by company employ-
ees. Rather, they increasingly take part
in firms' production and service deliv-
ery processes actively and directly.
Consumers have become more like co-
workers, who take over specific parts of
a production process that ultimately
remains under the control of a com-
mercial enterprise.

Vol3 and Rieder (2005) interpret this
development as the emergence of a
new consumer type: the "working con-
sumer" (“arbeitender Kunde”). The
literal translation of "Kunde" is "cus-
tomer," but the broader term “con-
sumer” is more appropriate, because it
encompasses a more complete range of
relationships and conventions that
define and regulate the firm's dealings
with outside individuals.

Although consumer research has paid
little attention to fundamental changes
in corporate-consumer relations (cf.
Scherhorn 1977; Rosenkranz/Schnei-
der 2000), other research traditions
began to draw attention to these phe-
nomena in the 1970s. Three separate
research perspectives have each sepa-
rately investigated different aspects of
the active participation of consumers.

Sociology and economics look at con-
sumer behaviour as a part and out-
come of larger social and economic
transformations. Research into the
tertiarization of the economy, coupled
with the realization that the coopera-
tion of consumers is often necessary
for the provision of services, gave an
important impetus for investigations of
consumers' “coproduction" activities
(Gross/Badura 1977; Gartner/Riess-
man 1974). Around the same time,
feminists called attention to similari-
ties between paid and non-paid work
(Hausen 1978; Ostner 1978; Krell
1984). Active consumption became
more and more widely investigated
beginning in the early 1980s. One cen-
tral term emerging at this time was
"prosumers" (Toffler 1980), who are
persons who consume what they pro-
duce themselves. Other concepts were

"do-it-yourself* work (Offe/Heinze
1990) and "the work of consuming"
(Joerges 1981). Another core concept
was "McDonaldization,” first men-
tioned by Ritzer (1983), which is the
rationalization of service routines
whereby consumers are expected to
perform certain essential steps.

Whereas sociology and economics fo-
cused on the linkages of consumer be-
haviour to broad social change, the
management literature concerns itself
with the practical matter of developing
recommendations for firms dealing
with the active consumer. As early as
the 1970s and in the context of reflec-
tions on the transition to the service
economy, a central question was how
to integrate so-called external produc-
tion factors (consumers in this case)
into service provision and what risks
were involved in doing so (Love-
lock/Young 1979; Maleri 1994). Get-
ting customers involved in production
processes was an important issue also
for manufacturing firms, for example
in the widely touted concept of the
"virtual corporation” wherein the focus
was on business customers in particu-
lar (Davidow/Malone 1992). The con-
sumer was discovered as a central re-
source for corporations, which were
advised to treat “customer develop-
ment” as seriously as personnel devel-
opment  (Gouthier/Schmid 2001,
Gouthier 2003). One began to speak of
"outsourcing to the customer" and
even to think of customers as "service
providers" (cf. Grin/Brunner 2002).
Recent work conceptualizes consumers
as joint participants with the firm in
value  creation (Reichwald/Piller
2006).

A third research tradition examines
consumer behaviour from the perspec-
tive of role theory. Parsons (1951) pio-
neered this approach with his reflec-
tions on the complementary roles of
doctors and patients. Using the "ser-
vice encounters" approach of the man-
agement literature, researchers began
looking at variation in consumers' ac-
tive roles in various types of services
(Czepiel/Solomon/Suprenant 1985;



Mohr/Bitner 1991). This research
made clear that the quality of service
provision depends just as much on
how well consumers play their roles as
on how well employees play theirs.
Over time, both sets of roles were less
often described as complementary and
more often as similar. Consumers are
thought of as "partial* employees
(Mills/Morris 1986) or unpaid em-
ployees (Nerdinger 1994). Roles even
come to be understood as interchange-
able: "Employees as customers, cus-
tomers as employees" (Bow-
ers/Martin/Luker 1990). The impor-
tance of digital technology was often
noted as a precondition for many new
forms of self-service, as in the example
of observations of services offered by
mobile telecommunications compa-
nies. A "new type of prosumer" was
discovered among cell phone service
users, whose activities and skills are
very similar to those of the information
technology professionals who nomi-
nally provide those services (Hane-
kop/Tasch/Wittke 2001: 91; Hanekop/
Wittke 2005). Other studies showed
that consumers often do not have the
skills one would expect of employees
and that consumers are often con-
fronted with unsatisfactory "working
conditions" (Dunkel/VoR 2004).

It is characteristic of this literature that
the active consumer is not treated as a
subject in its own right but rather tan-
gentially, by way of answering ques-
tions of internal significance to each of
the individual research traditions. Vol
and Rieder (2005) made an effort to
overcome disciplinary boundaries in
their review and synthesis of these
separate literatures, summarizing their
findings in what they call the working
consumer thesis:

Firms are shifting a wide array of
previously internal capacities and
functions onto their own customers,
consumers in general, and other non-
employees. This trend is affecting an
increasing number of areas and is
being conducted increasingly system-
atically.
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Currently, a pronounced increase in
the instances of outsourcing to non-
employees can be observed even as the
forms and prevalence of self-service in
all branches of commerce and industry
are  multiplying  (Rieder/Laupper
2007). Examples are ticket machines
and online ticket sales in public trans-
portation, e-shopping and self-
scanning in retail, and in the wide
range of transactions in tourism, bank-
ing, and investment that individuals
can carry out via the internet. All of
these self-service activities cut firms'
personnel needs — and related costs —
significantly.

Yet the quantitative increase of out-
sourcing to non-employees is not as
interesting as the qualitative changes it
is bringing about. Indeed, we are wit-
nessing a new phenomenon in the his-
tory of commerce and industry. Non-
employees (customers, consumers,
clients, patients, patrons, citizens, etc.)
are fulfilling functions and providing
capacities in the value creation proc-
ess, usually for free. These capacities
can be and are being exploited com-
mercially. For instance, customers of
amazon.com advise other customers by
writing product reviews, uploading
lists of favourite books, and rating the
reliability of private sellers. More ex-
amples are discussed below.

On the basis of these empirical devel-
opments, one can speculate that the
working consumer thesis implies a
long-term, fundamental change in the
social relations of production. What
might these changes look like?

Possibly, "consumers" as we currently
conceive them will simply disappear.
The current notion of consumers arose
in conjunction with industrialization
and is characterized by the act of con-
suming as opposed to the act of work.
In its place we may see a new, hybrid
figure arise — that of the "working con-
sumer” (Vol3/Rieder 2005). Three
characteristics of the working con-
sumer that go beyond mere consump-
tion are central to an ideal-typical
definition: a) working consumers are
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active in the production process and
can be utilized as value-adding work-
ers; b) the capacities they possess are
valuable economic assets; and c) they
are systematically integrated into cor-
porate structures, where their actions
can be monitored and manipulated by
corporate managers much as if they
were employees.

The examples of corporate outsourcing
to consumers noted above may repre-
sent the beginning of wider changes in
firm-consumer relations. Placed in
macroeconomic perspective, we can
speculate on the emergence of a new,
expanded logic of the commercial ex-
ploitation of labour in the value crea-
tion process. Managers and investors
are now beginning — explicitly and
systematically — to tap into a new and
previously untouched sphere of latent
assets in the pursuit of profit. Of
course, not every aspect of this activity
is new. Corporations have always
availed themselves of the capacities of
workers whom they do not hold in
their employ, as shown by many exam-
ples of home work. However, home
workers were only indirectly influ-
enced by the organization of the firm
itself, if at all. New now is that firms
are systematically building into their
own strategic planning the commercial
utilization of the productive capacity of
persons who are completely outside
the formal framework regulating cor-
porate employees and suppliers. If one
is so inclined, this development can be
characterized as a further encroach-
ment of capitalism into an area of so-
cial life that until now had been un-
touched by economic rationality.

One can postulate the beginnings of a
new form of socialization of the indi-
vidual through work, or rather through
forms of unpaid or insufficiently re-
munerated work for firms in the capac-
ity of a "consumer". In the future, peo-
ple's identities may be influenced as
much by these kinds of activities as
they are now shaped by what they do in
their regular jobs. In the place of the
"long arm of the job," which reaches
deep into the personal lives of employ-

ees, we may get two long arms: the arm
of the job and the arm of consumer
work. In the process, the corporation
stands to obtain greater access to the
capacities of workers than ever before,
thus increasing the individual's de-
pendency on corporate structures.

Corporations may also be affected
negatively by these developments. The
new kind of dependency emerging
from changes in customer relations is
not a one-way street. Corporations now
depend on working consumers to carry
out their "jobs" reliably and in accor-
dance with the plans and needs of the
firm. Thus, the rise of consumer work
entails dangers and risks for both indi-
viduals and firms.

3 Crowdsourcing in Web 2.0

3.1 Towards a Precise Definition
of Crowdsourcing

The term crowdsourcing, was coined
by Jeff Howe (2006) in the computer
magazine Wired. In his original article,
crowdsourcing meant for him "[t]he
new pool of cheap labour: everyday
people using their spare [resources] to
create content, solve problems, even do
corporate R &D. "

Perhaps the most widely read recep-
tion of the crowdsourcing concept in
the German language is that of Reich-
wald and Piller (2006), who place the
phenomenon in an economics frame-
work. They suggest the use of the term
"interaktive Wertschdpfung" (interac-
tive value creation) as a synonym for
crowdsourcing. In fact, they define
interactive value creation in exactly the
same way that Howe now defines
crowdsourcing. For both, it is "the act
of taking a job traditionally performed
by a designated agent (usually an em-
ployee) and outsourcing it to an unde-
fined, generally large group of people
in the form of an open call" (Howe
2007; Piller/Reichwald/Ihl 2007: 87).
Tasks outsourced in this manner can
be tied to innovation (the creation of
new knowledge) or to operational ac-
tivities such as marketing or the con-
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figuration of a product. In every case,
however, the act of value creation is
changed from a firm-dominated proc-
ess to a process of co-production in-
volving the active participation of cus-
tomers and other internet users. This
approach is virtually identical to Vol
and Rieder's (2005) concept of the
working consumer, which describes a
new division of labour between firms
and consumers such that consumers
become active participants in the crea-
tion of value. Reichwald and Piller
(2006) look to cost-benefit issues to
better understand crowdsourcing and
its recent rise; they stress that crowd-
sourcing is possible only when its costs
are low and the requisite interaction
brings benefits to all participants.

Reichwald and Piller (2006) differenti-
ate between what they consider to be
two forms of crowdsourcing: "mass
customization” and "open innovation".
Mass customization refers to the en-
hancement of operations so as to en-
able single purchasers to buy a product
personalized for them alone. Open
innovation, on the other hand, refers to
cooperation between a firm and its
customers in the development of a new
product for the "benefit" of a larger
circle of potential buyers.

At this point it becomes clear that the
way, in which Reichwald and Piller
define “interactive value creation", is
too broad to be used synonymously for
crowdsourcing because of their inclu-
sion of the phenomena of mass cus-
tomization. Mass customization refers
to the isolated activity of individual
customers as directed toward one unit
of the product, not to the collective
activity of many individuals as directed
toward a general product type. Yet,
central to the concept of crowdsourc-
ing is the idea that a crowd of people,
collaboratively (or at least simultane-
ously) contribute to an aspect of the
production process or to the solution
of a design issue or other problems.
Their concept of "open innovation" —
and it alone — corresponds to the
meaning of crowdsourcing as under-
stood here.
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Another difficulty with Reichwald and
Piller's (2006) definition is their asser-
tion that individuals who respond to
crowdsourcing calls must derive some
kind of benefit from doing so. From a
rational choice perspective, this con-
clusion is axiomatic. Since participa-
tion is voluntary, individuals partici-
pate only if they perceive that the
benefits of doing so (however these
may be defined subjectively) outweigh
the costs. The problematic possibility
that firms may be able to manipulate
individuals' cost-benefit calculations
falls outside of the paradigm. Yet, cor-
porate consultants openly discuss
crowdsourcing as a model in which
participating consumers get absolutely
no benefit from their participation.
Examples include the use of corporate
homepages to prompt customers to
submit suggestions for improvement,
new designs, and ideas. Customers
who submit their ideas rarely receive
adequate financial compensation for
the work involved in doing so.

3.2 Technical Prerequisites for
Crowdsourcing: Web 2.0

The term "Web 2.0" refers to internet
applications that make possible new
forms of interactive communication
that go beyond conventional sender-
receiver models. These types of appli-
cations are used for a wide variety of
content and purposes including audio,
reviews, bookmarks, communities,
files, films, photos, graphics, instant
messaging, jobs, personal contacting,
art, music, news, podcasts, program-
ming, travel, shopping, games, sports,
search engines, tagging, texts, tools,
video, weblogs, wiki, and knowledge.
The high popularity of these applica-
tions among internet users indicates
that they are tapping into a widespread
yearning for active participation. The
initial impetus for Web 2.0 program-
ming came from the anti-commercial
"open-source" movement, but the cor-
porate world has since discovered it as
a platform for its own goals.

"Web 2.0," a neologism that dates to
2004, does not signify a technological
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or organizational advance in the infra-
structure of the World Wide Web in its
entirety. Rather, it refers to the in-
creased prevalence of broadband con-
nections coupled with the emergence
of applications made possible by nu-
merous software innovations such as
content management systems and "dy-
namic" (as opposed to "static") HTML
programming languages developed in
the late 1990s. The term "Web 2.0"
gives expression to the apparent fact
that these technological innovations
have spurred changes in the ways in
which the World Wide Web is used and
perceived (cf. Alby 2006: 1-19). Char-
acteristically, Web 2.0 is about interac-
tive and collaborative structures that
enable users to create "user-generated
content”. In Web 2.0, users need not
be mere recipients of media content
but can actively take part in its produc-
tion through activities like blogging,
uploading photos and videos, etc. The
essential technical prerequisite for
these activities is "social software," or
applications that enable communica-
tion, interaction, and collaboration
through the internet (cf. Steg-
bauer/Jackel 2008). The distinctive
features of these applications include
the enabling of user-generated content,
the creation of elaborate platforms for
interaction and networking, and user-
friendliness. The central function of
these applications is to get end-users
involved collaboratively in the con-
struction of an internet site and the
generation of its content. In this way,
individual knowledge becomes shared
information. For a comprehensive
overview of Web 2.0 see Alby (2006)
and O’Reilly (2005).

In sum, the term "Web 2.0" serves to
vaguely signify the fact that new op-
tions and forms of internet-use have
changed and continue to change what
the World Wide Web is, does, and
means. Whether it will turn out to be
just another marketing buzzword or a
real revolution is another issue.

What is absolutely clear: Web 2.0
structures are being used commer-
cially. Corporations are engaging in

forms of "open innovation" (cf. Hippel
2005; Chesbrough/Vanhaverbeke/
West 2007; Drossou/Krempl/Polter-
mann 2006, Chesbrough 2006, 2007),
in which they attempt to integrate
internet users into specific internal
production processes. Examples range
from small Web 2.0 firms, whose en-
tire capital consists of user-generated
content, to the sporadic employment of
Web 2.0 elements by established firms.
Common to the many, heterogeneous
examples of commercial Web 2.0 activ-
ity is that they represent attempts by a
firm to animate internet users to con-
tribute directly or indirectly to the
process of value creation under its con-
trol. This is most starkly manifest in
the phenomenon of crowdsourcing as
defined here. Crowdsourcing is the
clearest example of how firms can mo-
bilize internet users to make a direct
contribution to its processes of value
creation.

3.3 Types of Crowdsourcing

Crowdsourcing applications are cur-
rently in a phase of experiment and
innovation. Different types of crowd-
sourcing are in use, and it is currently
difficult to predict which, if any, of
these types will become dominant in
the future. Start-ups based solely on
crowdsourcing principles are often just
trial balloons that later can turn out to
be pure hype. However, the empirical
phenomena of crowdsourcing can be
organized typologically, as illustrated
below.

Participation of consumers in product
development and configuration

Calls by established firms for participa-
tion in the design or configuration of
new products represent one of the
most prevalent forms of crowdsourcing
being used currently. These vary in
intensity from simple opinion polls to
elaborate schemes for the collaborative
development of actual products by
users. One example of product devel-
opment in collaboration with consum-
ers is the call announced by the auto
manufacturer Fiat for its new Fiat 500.
In just a few months, the call generated
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ten million clicks, 170,000 designs
from (potential) consumers, and
20,000 specific comments on things
like particular exhaust pipe forms,
chrome bumpers, or Italian flags under
the rear view mirror. Additionally,
consumers created a mascot and al-
most 1,000 accessories. The campaign
was also a complete success from a
marketing point of view. Of course,
participating consumers were not
compensated for their contributions.
Their only wages were feeling their
opinion mattered, the opportunity to
apply their creativity, and the chance
that their design ideas might be real-
ized in the final design of the car.
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and it is often initiated by young start-
up companies whose business plans
are based entirely on the crowdsourced
product. Many of these start-ups are
successful, in part because of the ready
availability of good online tools for
managing user input, and in part be-
cause a significant number of hard core
internet users are aesthetes with an
affinity for good design. Thus, it is not
surprising that offerings like that of
spreadshirt.net are well received. On
this site, consumers can upload and
manipulate text, graphics, and photos
for creating individual t-shirt designs.
Customers become designers this way
and can then offer their final designs
for sale in the Spreadshirt "market-

Standardize Power Cables for Laptops

Chart 1 (Source: http://www.dellideastorm.com, last view: 03.01.2008)

A related example is Dell's "ldea
Storm" (see Chart 1.). This is a call for
comments and suggestions regarding
the company's entire product palette,
not just one single product.

Product design

Some crowdsourcing calls are intended
to mobilize internet users for the crea-
tion of a product that wholly depends
on their input. This kind of call goes
well beyond the designing, configuring,
and marketing of products that a firm
already offers or could offer on its own,

place". Each designer is given their
own on-line shop and can determine
their prices within a given range.
Spreadshirt handles t-shirt printing
and delivery.

If a shirt is sold with a crowdsourced
design, a portion of the proceeds goes
to the designer. There are now thou-
sands of t-shirt designs available and
the company has been so successful
that it was able to take over a French
competitor, lafraise.com.
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The example of Spreadshirt should be
differentiated from a similar kind of
internet platforming, discussed below
as "market creation”, that is only pe-
ripherally related to crowdsourcing as
defined here. What Spreadshirt does is
crowdsourcing rather than market
creation, because it does not limit itself
to matching t-shirt designers and buy-
ers; it also sells its own designs and

their ideas. Their sole compensation is
that their name appears on the final
product.

Competitive bids on specifically de-
fined tasks or problems

Another form of crowdsourcing that
involves activating individual contribu-
tions from a large number of internet
users is the public request for bids on

INNOCENTIVE 4470259
ALS Biomarker

Halatbl=yz) INMOCENTIV
Statistical mo

POSTED: NOV

INMNOCENTIV

Tre Rockeeeren Fouspanion

A design for a solar-

proposal. Read More

Theaoretical-IP Transfer
g in clinical trials
30, 2007 DEADLINE: MAY 30, 2008 $25,000 USD

Improved statistical methods for post-study treatment adjustments are needed.

Theoretical-IP Transfer
ess routers
POSTED: NOV 28, 2007 DEADLINE: JAN 28, 2008 $20,000 USD

1047 project rooms open

DSTED: MOV 08, 2006 DEADLINE: NOV 06, 2008 $1,000,000 USD
A biomarker for measuring disease progression in Amyotrophic Lateral Sclerosis (ALS or Lou

Gehrig's Diseasel/ Motorneuron Disease) is needed. Read More

230 project rooms open

More details are available once you register as an InnoCentive Solver. Read More

257 project rooms open

jireless router composed of low-cost, readily available
hardware and software components is needed. The routeris to become part of a reliable
Internet communication network connecting metropolises and remote towns in developing

countries. This challenge sponsored by the Rockefeller Foundation requires only a written

Chart 2 (Source: http://www.innocentive.com/, last view: 07.01.2008)

undertakes production and shipping of
every shirt itself. Thus, Spreadshirt is
really a t-shirt print-on-demand busi-
ness that has outsourced a large share
of product design to internet users via
crowdsourcing but still does produc-
tion and marketing in-house.

A similar example is the "open source
footwear” platform of John Fluevog
Boots and Shoes (http://www.fluevog.
com).

On their site, consumers can create
and submit ideas for new shoes. The
company publishes the designs and
organizes on-line voting whereby in-
ternet users select their favorites. The
most popular designs are then manu-
factured and offered for sale. As the
term "open source" suggests, however,
successful designers are not paid for

specifically defined tasks or problems.
Respondents are compensated finan-
cially upon completion of the task or
resolution of the problem. A prominent
example is Proctor & Gamble's inno-
centive.com (see Chart 2.), a platform
intended to enable the company to tap
into "expert knowledge” latently resi-
dent in the crowd.

Unsolved research questions are
posted on http://www.innocentive.
com, where they are read by thousands
of people who can choose to try their
hand at a solution. Over 100,000 po-
tential "solvers" are already registered.
Individuals who solve posted problems
receive financial remuneration that
varies with the difficulty of the prob-
lem and can be as high as $100,000.
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All those who work on a problem un-
successfully receive no compensation.

Moviebakery!, which uses this form of
crowdsourcing also, is an internet-
based agency that mobilizes amateur
film directors and producers to accept
commissions for internet advertising.
Companies who want an ad turn to the
site's owners, who post a call for sub-
missions that fit the needs and wishes
of the commissioning company. Per-
sons can respond by sending in their
videos. Moviebakery selects the ten
"best" and pays at least €500 for each
film. The commissioning company
pays Moviebakery €10,000 and re-
ceives all ten videos plus distribution
and promotion in the WWW by
Moviebakery.

Permanent open calls

Another form of crowdsourcing that
works on the principle of the finan-
cially remunerated bid request, but is
not directed toward particular tasks or
problems, is the permanent open call
for the submission of information or
documentation. The best known ex-
ample of this practice is probably the
use of "amateur reporters,” who sub-
mit photos or short articles for publica-
tion or broadcast. CNN engages in this
practice and allows its amateur report-
ers to send in material via cell phone.2
CNN offers no compensation for vol-
untarily submitted material. In con-
trast, Germany's BILD newspaper of-
fers its "reader-reporters" €500 for
every nationally published and €100
for every regionally published photo.

Community reporting

Another way to transform informa-
tional inputs from a large number of
internet users into a marketable prod-
uct is to organize consumers into a
"community" of registered users who
report on new products, new trends or
other kinds of news outsiders might be
willing to pay for.

1 See: http://www.moviebakery.com.

2 See: http://edition.cnn.com/exchange/
ireports/toolkit/index.html.
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This is the strategy of trendwatch-
ing.com. It brings together over 8,000
"trend spotters” worldwide. These in-
dividuals are asked to notify the com-
pany regarding any observable changes
in market supply or consumer de-
mand; some even write reports or arti-
cles. This service complements tradi-
tional market research, which always
has had difficulties getting timely in-
formation on the latest trends and
market developments. For their con-
tributions, trend spotters receive
points that can be traded for incentives
of modest value such as iPods or mem-
ory sticks. Trendwatching.com pub-
lishes a yearly trend report and sells
current information to firms and cus-

tomers who want to know what's "in".

Product rating by consumers and con-
sumer profiling

Widely used in e-commerce is the
practice of activating and publishing
consumers' knowledge and opinions
about products. Also common is the
collection and utilization of data on the
purchasing habits of its customers. The
prototypical example for both activities
is Amazon.com (http://www.amazon.
com). One of Amazon's advantages lies
in the fact that many customers submit
unpaid reviews of products it sells. The
information thus gained, however sub-
jective it might be, is relevant for other
customers as they make their own pur-
chasing decisions. Amazon also entices
its customers with additional informa-
tion framed as "customers who bought
the product you just bought also
bought products X, Y, and Z". This
information is generated through an
analysis of the consumption profiles of
all Amazon users.

Customer-to-customer support

Another kind of crowdsourcing prac-
tice is the organization of customer-to-
customer support via chats and discus-
sion forums. A distinction must be
made between commercial and non-
commercial forms. Non-commercial
forms are discussed in the next section.
Commercial sites are run by companies
for the purpose of customer develop-
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ment, allowing customers (or pa-
tients), to share their experiences with
others facing similar challenges and
problems. Experiences can be shared,
users can challenge each other to com-
petitions or grant emotional support.
Companies thus enable and encourage
a form of social support much like the
traditional self-help group, but one
that is closely aligned to the company
and its products. On some health sites,
for example, users can compare their
physical fitness levels with others and
thereby derive a competitive kick for
their own exercise regimens. On Nike's
platform,3 for example, users can up-
load their running times via their iPods
and then use this data to engage in
various competitions with other users.

Another example is the Coop-Online
Coach# in Switzerland, a site on which
users trade information on healthy
eating and exercise.

3.4 Phenomena Related to
Crowdsourcing

There are many forms of interactive
participation in production processes
currently taking place in the internet
that are similar to crowdsourcing but
should not be conflated with it. Some
of these are conducted by commercial
firms, some by non-commercial project
groups or forums.

Mass customization

Mass customization is an oxymoron
composed of the terms "mass produc-
tion" and "customization”. It refers to a
concept of production that attempts to
capture the advantages of economies of
scale while still taking each individual
customer's preferences into account
(cf. Pine 1993; Piller 2001; Piller/
Stotko 2003; Hanisch 2006). The tar-
get is the mass market, but the product
is designed in way that a small number
of its features are variable and can thus
be "personalized". Mass customization
was made possible only by the advent

3 See: http://nikeplus.nike.com/nikeplus/.

4 See: https://www.coopcoach.ch/coop-
diaet/.

of modern computer and communica-
tions technology. With the help of an
on-line software application, custom-
ers can configure their product by
themselves. A prototypical example is
the online-shop of the computer seller
Dell. The company offers a few precon-
figured computer models with compo-
nents that can or must be altered in the
course of the customer's ordering
process. The result is that each cus-
tomer creates her or his "own" com-
puter. The company assumes implicitly
that consumers have a command of the
requisite knowledge about computer
components and their functions. Mass
customization involves the organiza-
tion of a purchase such that specific
design tasks are outsourced to the pur-
chasing individual for a product that
then becomes the property of that per-
son. This differs from crowdsourcing,
which is addressed to an unspecified
quantity of consumers who do not be-
come owners of the finished products.

Creation of limited access markets

One of the most important forms of
user interaction on the internet takes
place in the form of market transac-
tions organized by a third party. The
third party, whether it be a commercial
or a non-profit enterprise, uses the
internet to activate a latent market.
Platforms that connect sellers and buy-
ers, taking on a purely mediating roll
but deriving financial remuneration for
this activity, are related to the phe-
nomena of interactive value creation
and of consumer work. The product or
service offered on the platform does
not come from the company running
the platform but derives rather from its
users. This is crowdsourcing in the
widest possible connotation since the
success of the site's owner depends on
how many individuals the company
can animate to proffer their goods or
services to potential sellers. Yet, this
activity is not crowdsourcing by the
definition offered in this paper because
the organization of interaction by a
third party (the company) represents
the entirety of what the company does;
the company produces nothing in the
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traditional sense and thus does not
outsource mere parts of the production
process. This is no longer co-
production.

One form of market-creating activity is
the creation of limited access markets.
This occurs when firms secure the right
to charge for entry. This often works
much like real-space farmers' or flea
markets: those who desire to sell their
goods must pay market organizers for
the right of access to a potential pool of
buyers. In the internet economy, this is
prototypically organized as a percent-
age commission on the value of goods
and services actually sold. Examples
include eBay, Amazon's "Marketplace"
and Rent a Coder. Amazon's "Me-
chanical Turk" is one example where
buyers, not sellers, pay for entry.
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mission for their services. Only sellers
and buyers are actually active on the
site. The cost of the goods offered is
determined either by the sellers alone
or through the use of a time-delimited
auction.

A newer but expanding field of limited
access market creation involves online
markets for tasks and jobs. This prac-
tice is similar to the form of crowd-
sourcing described above as "competi-
tive bids on specifically defined tasks
or problems" because an entity (usu-
ally a firm) addresses itself in the vir-
tual marketplace via a bid request to a
large group of individuals potentially
interested in performing a specific task
or job. But this practice should be dif-
ferentiated from crowdsourcing, be-
cause the contracting parties do not

Find Folio Number
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Jan7, 2008 (4 days 12 hours) Reward: 0.04
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Chart 3 (Source: http://www.mturk.com, last view: 03.01.2008)

The internet auction house eBay
(http://www.ebay.com) and Amazon.
coms run platforms that allow sellers
and buyers to exchange information,
enable different modes of payment,
and establish a legal framework for the
resulting transactions. The companies
charge a fixed amount or a percentage
of the transaction amount as a com-

5 See: "Amazon Marketplace" at: http://
www.amazon.com/gp/seller/sell-your-
stuff.html.

interact directly with the company,
although the hosting firm does skim off
a commission. Users do business with
each other, regulated by a conventional
contract. Probably the most popular
example of this kind of activity is the
"Mechanical Turk" (see chart 3.) from
Amazon.com, which was created to
help firms outsource "HITs* ("Human
Intelligence Tasks®). The concept un-
derlying the “Mechanical Turk” is sim-
ple. It is assumed that humans can
accomplish a wide variety of simple
tasks (HITs), such as the identification
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of certain attributes of photographs,
much better than computers. People
who have too much free time can do
the tasks and earn money in the proc-

fuels this Artificial Intelligence by com-
ing to the web site, searching for and
completing tasks, and receiving pay-
ment for their work."®

Integration
Web, MultiMadiz
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onlinegamez
(0 ratings

previous design.

@ flash animation
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Max bid: Open to fair ~ AMERT
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I require integration of Clip Share as a plugin for Subdreamer using the vBulletin user database. The clip share plugin should replicate the 'look and
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powerpoint file.A short man is pushing a gigantic boulder up a hill,(he starts ... (see bid request for full description)

Chart 4 (Source: http://www.rentacoder.com, last view: 03.01.2008)

ess. The remuneration for each job is
clearly indicated in the task descrip-
tion. A user can, for example, tran-
scribe a four-minute interview for
€0.83 or post articles on low traffic
homepages for €0.02 per posting. In
the case of Mechanical Turk, the buyer
of services, not the seller, must pay for
access to the market. These so called
microjobs are carried out by individu-
als who get paid absolutely rock bot-
tom rates. The sheer pleasure of activ-
ity of any kind, of being productive in
any way seems to be a principle moti-
vation driving individuals to accept the
jobs. Yet, some observers have ex-
pressed reservations about this phe-
nomenon, one reason being that Ama-
zon's Mechanical Turk provides a
means by which computers can be pro-
grammed to automatically integrate
the work of humans directly into their
processing. This gives Michael Arring-
ton, founder of the weblog "Tech-
Crunch" the creeps:

"l can't get the Matrix-we-are-all-
plugged-into-a-machine vision out of
my head. (...) To the [software] appli-
cation [that has been programmed to
use Mechanical Turk], the transaction
looks very much like any remote pro-
cedure call — the application sends the
request, and the service returns the
results. In reality, a network of humans

Another example of limited market
creation is Rent a Coder (see chart 4.),
which has created a marketplace for
software coders and buyers. Over
180,000 registered programmers re-
spond to bid requests for coding pro-
jects posted by firms or individuals
using the platform. Most of the 2000+
bid requests open at any one time look
like this.

Creation of free access markets

Another form of market-creating activ-
ity involves the creation of free access
markets. In these cases, companies
activate markets but charge nothing
for entry. Access to these markets is
open and free of charge to "sellers" and
"buyers”. Sometimes market partici-
pants culminate their activity in an
economic transaction, but more com-
mon is the exchange of goods and ser-
vices — such as information or advice —
free of charge. Site owners may be
commercial enterprises but they get
only derivative income from their sites,
prototypically through advertising.
Examples include flickr, YouTube, Ezi-
neArticles, and thousands of non-

6 See http://www.techcrunch.com/2005/
11/04/amazon-finally-shows-itself-as-the-
matrix/.
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commercial information

platforms.

exchange

Internet platforms onto which users
upload self-made content — such as
films, videos, digital photos, anima-
tions, and presentations — represent
perhaps the most popular type of free
access market. The most widely used
examples by far are the photo commu-
nity flickr’ and the video community
YouTube®. Each has numerous less
successful competitors. On these sites,
registered users can upload their pho-
tos or videos in unlimited quantity,
virtually free from censoring. This con-
tent is catalogued in a searchable data-
base, enabling millions of other users
to find and link to them. Although us-
ers' activity on these sites is generally
not commercially motivated, and nei-
ther members nor users are charged
anything, these sites are owned and
maintained by firms that are most cer-
tainly interested in making money.
They do so through advertising, which
is only possible because of the content
generated by the participating com-
munity. Due to the enormous amount
of content these sites offer, they are
extremely frequently used, leading to
significant advertising revenues. That
YouTube was bought by the search
engine company Google for $1.65 bil-
lion in stock shows just how much such
companies are worth on the current
market.

An additional example is EzineArti-
cles.com (http://ezinearticles.com).
This company accepts articles from
amateur authors, catalogues them in a
searchable database, and offers them
to publishers of online magazines free
of charge. Neither authors nor editors
pay for the service; it is a pure "match-
ing service" that now has thousands of
pages of current content for distribu-
tion.

The thousands of non-commercial in-
formation exchange platforms existing

7 See: http://www.flickr.com.
8 See: http://www.youtube.com.
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today are further examples of free ac-
cess market creation, although supply
and demand revolve around informa-
tion that is given for the asking. These
include various forms of internet-chat
platforms (with Web 2.0 these now
encompass other formats such as
wikis, blogs, and homepages) that en-
able the sharing of advice and other
information on a wide variety of spe-
cialized topics. These are peer-to-peer
information exchanges, all sustained
by the ideal of a non-hierarchical
internet community and the norms of
open source and open content projects,
as discussed below.

On a myriad of platforms, users solve
problems for other users and thus
work very much like a self-help group.
Forums exist, for example, in which
MS Word users describe their prob-
lems with the software and suggest or
ask for problem solutions. On other
forums, users relate their experiences
with their cars; potential buyers of the
same model can gather a wealth of
first-hand information before buying.
Members of vacation communities
exchange tips on where to find the best
beaches, members of cooking commu-
nities exchange recipes. On other plat-
forms, users exchange information on
home remedies for all kinds of ail-
ments.

Open source and open content projects

Crowdsourcing is not the only work-
like process by which users of the
World Wide Web create products and
services. Collaborative activities in the
context of the open source and open
content movement emerged earlier,
and it may even be the case that these
models inspired crowdsourcing. Open
source projects like the operating sys-
tem Linux and open content projects
like the internet encyclopaedia
Wikipedia had a decidedly anti-
commercial impetus. When a user
writes an article in Wikipedia, value
creation in the economic sense does
not occur because the product to which
the user contributes is not exploited
commercially. In contrast, when a firm



Kleemann/Vol/Rieder: Un(der)paid Innovators 19

takes up an idea submitted by a user,
that user makes a contribution to the
firm's value creation process. Until
now, the development of ideas always
had been an internal task realized by
regular employees.

In the context of open source and open
content, peer-to-peer interaction is
elemental. All participants are equal
partners, and preventing the emer-
gence of hierarchies is an important
common goal. Since volunteers do all
the necessary work with (usually) no
corporation, and no paid employees
behind the scenes, open source pro-
jects are not a form of crowdsourcing
as defined here.

The products of open source and open
content work are free for all to use.
Individuals who work on a project are
not compensated materially. Their only
profit is recognition, reputation, or
pleasure in doing things for others.

The bestknown example of open con-
tent work is probably the online ency-
clopaedia Wikipedia, which need not
be discussed here. It is worth noting,
however, that Wikipedia is considered
to be the precursor and inspiration for
open content projects in Web 2.0. A
large number of more specialized but
similar  wiki-projects have been
launched. A continually updated list of
these can be found — where else but? —
on a wiki platform.®

A related and interesting field of activ-
ity is open-content journalism. There
are many "citizen journalism" or "grass
roots" news homepages, the content of
which is created independently by us-
ers. Examples like indymedia.org or
zero.newsassignment.net show that the
idea can work. However, unlike
Wikipedia, the journalistic quality of
these sites has yet to be evaluated. The
owners and users of these sites con-
sider themselves independent journal-
ists working in opposition to main
stream reporting and adhere to open

9 See: http://en.wikipedia.org/wiki/
List_of wikis.

source and open content conventions
regarding democratic organization and
freedom of speech. Other news plat-
forms like thoof.com or newskick.de
also work with user-generated content
but employ a form of democratic edito-
rial control pioneered by a website
called digg (http://digg.com/). On
these sites, users evaluate articles
submitted by other users, and the site
software to generate a ranking of most
popular articles uses this information.
Users can also subscribe to news feeds
on topics related to their personal in-
terest.

4 Factors Contributing to
the Increasing Prevalence
of Crowdsourcing

Crowdsourcing is part of a broad and
historically significant trend, by which
the capitalist firm is targeting consum-
ers for integration into the process of
value creation more than ever before,
and in completely new ways, such as
those now possible via the World Wide
Web. Of interest from the perspective
of the sociology and psychology of
work is understanding why and how
consumers are being systematically
exploited as a "second type" of worker;
i.e., as workers who receive no finan-
cial compensation or who are compen-
sated at a level that is in gross dispro-
portion to the value the company ex-
tracts from their input. This analysis
can also be applied to areas beyond the
internet economy.

Crowdsourcing represents the most
explicit form of the integration of users
(or consumers) in internal processes of
value creation; it enables the direct
utilization of consumer work for com-
mercial purposes. The charging of
commissions for the use of limited
access markets represents another type
of direct utilization that is possible
within the context of the internet
economy. Further instances of com-
mercial utilization are indirect and
include the use of Web 2.0 sites for
advertising purposes or the cost-
cutting transformation of customer
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service to customer self-service as in
the case of internet banking.

Three important questions regarding
crowdsourcing remain largely unan-
swered. What are the typical methods
employed by crowdsourcing firms to
mobilize and utilize the work of users
and consumers? What motivates com-
panies to crowdsource? What moti-
vates users and consumers to respond
and participate? The following theo-
retical reflections on these questions
serve as a preliminary basis for future
empirical study.

4.1 Firms Initiating Crowdsourc-
ing

One of the most basic motivations for
companies to establish an internet
presence is the possibility of realizing
cost reductions by expanding areas of
self-service via the web. Costs are re-
duced when internal work processes
can be transferred to the consumer
("outsourcing to the customer™).

More important and more innovative
are company activities meant to in-
clude users as active partners in the
value creation process, making a direct
contribution to company profits. This
involves contributing to product inno-
vation (the consumer as "“co-
designer™), contributing to product
improvement (the wuser as "beta
tester"), evaluating customer service
(often the evaluation of individual ser-
vice representatives or private sellers),
or participating in the configuration of
a product or its production.

Technological improvements (includ-
ing not just the internet but new vend-
ing machines for all kinds of products
and services) make it easy and inex-
pensive to integrate consumers into
work processes. A company successful
in doing so can reap a variety of bene-
fits (Gruin/Brunner 2002):

1. Cost reduction through reducing
complexity. For example, the introduc-
tion of standardized internet portals
reduces the complexity of interaction
with consumers because portals re-
strict the variety of user transactions.
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2. Productivity gains through more
efficient use of resources. For example,
companies can expand geographically
and increase daily service hours with-
out increasing expenses by using
automated, self-service solutions.

3. Increase of turnover. Products can
be offered at lower prices and more
flexibly in terms of service hours and
geographic distribution, resulting in an
expansion of the customer base.

4. Quality improvement using con-
sumer knowledge. In the context of
integrating customers into productive
processes, companies can make use of
customers' expertise — in the use of
company products, for example. In this
way, customers can contribute to the
betterment of product quality.

The first three advantages involve the
outsourcing of work to customers us-
ing forms of self-service. The fourth
kind of advantage arises through the
integration of users as partners in the
value creation process; it takes on
other specific forms as well, such as the
mobilization of consumers to develop
product innovations.

Reichwald and Piller (2006: 149-154)
name four additional benefits for firms
arising from the mobilization of con-
sumers in the value creation process.
These are the reduction of the time it
takes to develop new products (“time-
to-market™), the reduction of the costs
of innovation ("cost-to-market"), the
increase of market acceptance of new
products and consumers' willingness
to buy them (“fit-to-market"), and the
increase of consumers' subjective per-
ception of the actual newness of a new
product ("new-to-market").

Firms often closely emulate the aes-
thetics and rhetoric of the open source
and open content culture in order to
motivate users to participate in crowd-
sourcing projects. These campaigns
orient themselves to images of self-
determination, community orientation,
and creativity. These correspond well
to the areas in which crowdsourcing is
most often employed: product configu-
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ration and design, problem solution,
and innovation. All these activities
challenge individuals' creative capaci-
ties and are more likely to be subjec-
tively satisfying to the participant. Yet,
quite contrary to open source and open
content culture is the practice, associ-
ated with some forms of crowdsourc-
ing, of offering financial remuneration
to those who produce the "right"” or the
"best" response to a bid request.

The orientation to open source and
open content culture is probably
strongest among crowdsourcing pro-
jects that target the internet's heavy
users. Similarly, companies that sell
purely crowdsourced products are
likely to be oriented toward this culture
strongly, especially if they were
launched by private individuals who
developed their business concept as a
result of their experiences on the
internet.

4.2 Respondents to Crowdsourc-
ing Initiatives

The first and foremost question re-
garding individuals who respond to
crowdsourcing initiatives is: Why do
they do it? A theoretically oriented
answer differentiates between extrinsic
and intrinsic motivations. An extrinsi-
cally motivated person performs an
activity in order to obtain some kind of
external reward. Rewards for working
consumers could be benefits for one's
career, recognition for work done, or
the satisfaction of pursuing common
goals. An intrinsically motivated per-
son, on the other hand, takes up an
activity for its own sake — or for fun's
sake (Ryan/Deci 2000).

It would be especially interesting to
know which factors make activities
worth doing for their own sake, making
them intrinsically motivating. Some
potential answers are offered by the
theory of self-determination (Ryan/
Deci 2000), according to which hu-
mans are drawn to activities that allow
them to experience personal adept-
ness, autonomy, and social embedded-
ness. Thus, someone who is a talented
skier can decide when and where to

ski, and can do it together with others.
Her or he is intrinsically motivated and
will ski even in the absence of external
rewards. Following this pattern, Ryan
and Deci (2000) identify clearly intrin-
sic and extrinsic motivations as well as
mixed forms. Similar considerations
on intrinsic motivation emerge from
the job characteristics model (JCM)
used in work psychology (Hack-
man/Oldham 1980). The model ad-
dresses itself to varieties of job tasks
and identifies particular characteristics
that would appear to increase the in-
trinsic motivation of workers. These
are similar to characteristics that ap-
pear in other models of humane work
such as worker autonomy and the abil-
ity to work in a holistic manner.

Among the studies of motivations un-
derlying the special phenomenon of
consumer work, a portion focuses on
open source and open content projects.
Another portion focuses on commer-
cial enterprises.

Empirical studies of open source and
open content projects strongly suggest
that even when contributions are un-
paid, extrinsic motivators are never-
theless often present. These include
career related benefits (Robles et al.
2001) and the desire to acquire new
knowledge, to share expertise with
others, and to reach common goals
(Gosh et al. 2002). Yet intrinsic moti-
vation ("fun') appears to be the decid-
ing reason for getting involved (Luthi-
ger Stoll 2006). Inquiring into the ori-
gin of intrinsic motivations, a study by
Lakhani and Wolf (2005) suggests that
the experience of being creative is most
closely linked to readiness to work on
open source projects. In a very instruc-
tive study that used the Job Character-
istics Model, Schroer and Hertel
(2007) surveyed task characteristics
associated with persons who work on
the internet encyclopaedia Wikipedia.
In their findings, readiness to partici-
pate was most closely associated with
autonomy, task significance, and the
newness of the challenge or "skill vari-
ety". Whether or not these task charac-
teristics actually lead to participation
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depended on the presence of intrinsic
motivations. In other words, intrinsic
motivations function as one mediator
between task characteristics and par-
ticipation. Contrary to expectations,
strongly participating individuals re-
ported an unfavourable personal cost-
benefit balance. All indications are that
participants are aware of the imbal-
ance but possess an immanent willing-
ness to participate anyway.

Keep in mind that participation in
open source and open content projects
serves community-set goals that are of
great significance for collaborators.
The situation is very different when
working consumers collaborate with
commercial enterprises. Why some
consumers willingly do so was investi-
gated by Bateson (1985), in an early
study of a variety of different services.
The study employed both qualitative
and quantitative methods. The results
indicated that consumers are willing to
do more work themselves because they
hope that by doing so they can save
money and better control the service
they receive (cf. Michel 1997, 2000;
Voswinkel 2000). Reichwald and Piller
(2006) found that besides the above
mentioned intrinsic motivations, con-
sumers who participate in forms of
product innovation are also motivated
by dissatisfaction with existing solu-
tions and the expectation that they can
help make products that are better
attuned to consumer needs.

A number of additional studies focus
specifically on self-service technologies
(Dabholkar 1996; Meuter/Ostrom/
Bittner 2000; Dabholkar/Bobitt/Lee
2003). Some studies investigated par-
ticular scenarios — for example, a fast
food scenario in which interview sub-
jects were asked to identify the condi-
tions under which they would use self-
service technology without any qualms
(Dabholkar 1996). Other studies were
based on field research involving self-
service technologies already in use,
self-scanning being one example (Dab-
holkar/Bobitt/Lee 2003). Based on
their own and others' research Dab-
holkar, Bobitt, and Lee (2003) come to
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the conclusion that the positive recep-
tion of self-service situations depends
on the extent to which individuals an-
ticipate being able to control the proc-
ess. The expectation that using the
technology would be fun also appeared
to motivate customers. Other, less sig-
nificant factors included time-savings,
(low) required effort, (low) complexity,
reliability, precision, and one's (posi-
tive) attitude toward technology. When
asked about their preferences regard-
ing interaction with employees, cus-
tomers' opinions were split. Some con-
sidered it an advantage, others a dis-
advantage.

In sum, the primary motivations of
working consumers are intrinsic (“for
the fun of it"), but also of central im-
portance are characteristics that make
tasks fun (autonomy, creativity, impor-
tance of the task). Extrinsic motiva-
tions such as the satisfaction of pursu-
ing common goals or timesavings are
also relevant but appear to be less
critical.

The studies reviewed above allow for
an initial assessment of the motiva-
tions of working consumers, but a few
caveats are in order. The studies com-
monly observe quite different motiva-
tions, making them difficult to com-
pare. Many studies employ online
questionnaires with one or, at most, a
very few items for the factors being
investigated. Affirmative answers on
these items do not necessarily add up
to a valid picture of the actual attitudes
that permeate the projects. Compre-
hensive qualitative studies of the eve-
ryday behaviour of working consumers
are needed to achieve this.

5 Conclusions

The essence of crowdsourcing, as de-
fined here, is the intentional mobiliza-
tion for commercial exploitation of
creative ideas and other forms of work
performed by consumers. Other Web
2.0 based activities that do not inte-
grate users into a firm's value creation
process are related but peripheral to
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crowdsourcing. By responding to
crowdsourcing calls, consumers con-
tribute to a commercial firm's efforts at
product and/or process innovation.
Crowdsourcing represents, first of all, a
quantitative expansion of the older
trend toward integrating consumers in
productive processes, in that it allows
firms to reach a greater number of in-
dividuals. But it is also a good example
of a new form of consumer integration,
whereby persons who have no relations
to the firm are persuaded to do work
for it or its customers. Thus, crowd-
sourcing goes beyond classic co-
production, by which consumers con-
tribute to the production of a good or
service that they personally consume.
The phenomena of crowdsourcing con-
firm the working consumer thesis, de-
tailed at the beginning of this paper:
society is witnessing the emergence of
a new type of consumer, whose work
capacity is being increasingly exploited
(usually with their full complicity) for
commercial purposes. Whereas the
emergence of the working consumer is
independent of specific technologies,
crowdsourcing has come into its own
only with the advent of Web 2.0.

The future consequences of crowd-
sourcing for firms and consumers are a
matter for conjecture. However, the
following three aspects are likely to be
among the most significant develop-
ments.

5.1 Distribution of profits and
other economic conse-
quences

For firms, outsourcing to the consumer
carries a significant potential for in-
creased profits, just as it puts regular
employees at risk. Yet profits are not
guaranteed. The ability of firms to real-
ize economic benefits from crowd-
sourcing is conditioned upon many
variables. Crowdsourcing strategies
and platforms require significant in-
vestments; whether these investments
pay off depends on how the crowd re-
sponds to the crowdsourcing call. Even
the interaction with consumers itself

can be cost intensive, depending on the
level of complexity involved.

Consumers also stand to benefit from
participating in crowdsourcing. They
may reap a (low) wage. In competitive
situations, winners may be compen-
sated quite well. In other cases, how-
ever, there is no remuneration.

5.2 Influence on product design

Some forms of crowdsourcing are used
by firms to stimulate consumer coop-
eration in terms of product develop-
ment and improvement. In the suc-
cessful cases, firms profit from con-
sumers' expertise and experience. In-
novation provided by consumers can
also be used for marketing purposes, as
seen in the case of the Fiat 500 cam-
paign. Yet when a firm enters the
realm of internet communications, it
exposes itself to new kinds of vulner-
abilities. What happens, for example,
to the firm and its image if customers
and bloggers express disapproval of
the company or its products?

Crowdsourcing gives consumers a new
avenue of influence on corporate deci-
sion-making, at least indirectly
through means such as recommending
new designs and influencing public
opinion. At the same time, consumers
are themselves exposed to a new dan-
ger: the danger of being exploited by a
corporation as a cheap supplier of
valuable ideas stripped of control over
their use. This dependency is some-
what alleviated when firms are at least
willing to make public which consumer
ideas were actually implemented. Dell
engages in this practice on its "ldeas-
torm" platform.

5.3 Quality of work and working
conditions

An important question for firms is
whether the crowd actually can deliver
quality work. Without question, the
consumer is the real expert in the use
of a firm's products and services, and
their knowledge and experiences are of
great potential value. Yet, several fac-
tors limit the quality of consumer work
in practice. A central issue is the pro-
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fessional qualifications of participants
involved in the productive process.
Regular employees possess requisite
qualifications as a condition of their
employment. Questions and issues
relating to the qualifications of work-
ing consumers are (as yet) unexplored
and unresolved. This means that firms
take a risk in transferring responsibili-
ties to the crowd. For example, virtual
health communities must decide
whether they want to assume the re-
sponsibility for checking the soundness
of medical advice posted by patients
and possibly intervening to stem the
spread of dangerous misinformation.
Another problem is that consumers’
expertise is very specific and relates
only to the corporation’s front stage, to
use Goffman's (1959) expression. They
know little or nothing about back stage
processes, making them uninitiated in
an essential area of knowledge, which
company employees have at their dis-
posal. This relative disadvantage could
be lessened, of course, with future
changes in the integration of working
consumers.

An important issue from the perspec-
tive of consumers is the quality of the
"working conditions" they face. Ideally,
crowdsourced work or tasks will be
organized to harmonize with their in-
trinsic motivations. Such work is char-
acterized by high worker autonomy,
opportunities for communication with
others, the utilization of worker's spe-
cial talents, and a linkage to personal
development. Under these conditions
— a best case scenario of crowdsourc-
ing — respondents actually stand to
gain a more satisfying work experience
than in their real job.

There is no way to predict exactly what
the working consumer of the future
will be doing or how the relationship
between consumer work and tradi-
tional employment will be organized.
But the passive customer model is
unlikely to dominate any longer. In
response, future research in the field of
labour studies likely will place a
stronger emphasis on forms of work
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that have little to do with "employ-
ment" in the traditional sense.
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Abstract

The aim of this article is twofold: First, | would like to theoretically contribute to
Science and Technology Studies, and to Science, Technology and Innovation Stud-
ies, respectively, by introducing a hegemony- and discourse-theoretical inspired
political economy as an interdisciplinary approach. And second, | shall present
some tentative empirical analyses of the policy field of nanotechnology.

Nanotechnology is widely perceived as the key technology of the 21st century. As a
result, it is becoming increasingly important in many government policies devoted
to technology. Nanotechnology is supposedly appealing for many actors, since it is
expected to both produce entirely new materials and revolutionize production
processes in virtually all industrial branches. Approaching the ‘nano-hype’ from a
discourse-theoretical perspective, | shall show that nanotechnology is not a definite
technology, but an empty signifier. This empty signifier provides the basis for an
encompassing socio-economic project that is kept together only by the signifier it-
self. This “innovation project” creates a link between nanotechnology and the fu-
ture of the industrialised states. It aims, above others, at their reconstruction along
competitive criteria as ‘competition states’. Hence, | shall locate nanotechnology
policies within a discursive field of political and economic interests and strategies.

My theoretical approach highlights the importance of hegemonic struggles for the
construction of (political) reality. Hegemonic practices shape the discursive struc-
ture, which, in turn provides the strategic-selective conditions for articulation. Ac-
cordingly, policymaking can be described as a rather performative process, which
uses complex systems of representation to establish a situation of stability and pre-
dictability. Hence, the governance of nanotechnology has to be understood as a
contradictory battleground, where certain actors try to enforce their interests.
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“Imagine a single area of scientific discovery with the potential to en-
able a wealth of innovative new technologies across a vast array of
fields including healthcare, information technology, energy produc-
tion and utilization, homeland security and national defence, biotech-
nology, food and agriculture, aerospace, manufacturing, and envi-
ronmental improvement. Nanoscience (...) has this potential” (Na-
tional Science and Technology Council et al. 2003).

“the world is about to be rebuilt (...) from the atom up. That means
tens of trillions of dollars to be spent on everything (...) are all about
to undergo profound and fundamental change. And as a result, so
will the socio and economic structure of the world. Nanotechnology
will shake up just about every business on the planet” (Josh Wolfe,

guoted in ETC 2005a: 24).

1 Introduction

Nanotechnology is perceived as the
“future technology” (e.g. Wood 2003),
the “key technology” (c.f. Royal Soci-
ety/ Royal Academy of Engineering
2004), and “the defining technology
for the 21st century” (c.f. European
Commission 2004a). The “nanotech-
revolution” (c.f. ETC 2005b) is de-
clared to have profound economic, eco-
logical and social impacts on almost all
societies, since it is expected to both
produce entirely new materials and
revolutionize production processes in
virtually all industrial branches. As a
result, this technology becomes in-
creasingly important in many govern-
ment technology policies. Since the
Apollo moon programme, no scientific
research endeavour has received more
public funding than nanotechnology.
Apparently, the “biotech century” —
which according to Rifkin (1998: 1)
entailed “a technology revolution un-
matched in all history in its power to
remake ourselves, our institutions, and
our world” — has been surpassed by the
“nanotech century” today.

A new and powerful technology
emerges these days. But instead of tak-
ing this technological development as
an inevitable and quasi-natural proc-
ess, this article investigates the con-
struction of the nanotechnology policy
field and conceptualizes the govern-
ance of technologies as a contradictory
ground of struggles. The aim is to dis-
entangle the nanotechnology hype and

to locate nanotechnology policies
within a discursive field of political and
economic interests and strategies. Ap-
proaching the “nano-hype” from a he-
gemony- and discourse-theoretical
perspective, the argumentation shall
show that nanotechnology is not a
definite technology, but an empty sig-
nifier and a political project that serves
certain interests and strategies. It will
be argued that nanotechnology acts as
a kind of “carrier force” - as a techno-
socio-political innovation strategy - for
economic expansion. In addition it
serves for the reconstruction of the in-
dustrialised states along competitive
criteria, especially in the advanced in-
dustrialised countries. However, tech-
nological development depends heavily
on its public acceptance. Affected by
the negative public perception of ge-
netically modified food, governments
pursue different strategies to gain ap-
proval for nanotechnology. This article
focuses on articulations and narratives
— stories that create meaning and ori-
entation and form views — which con-
stitute the policy field of nanotechnol-
ogy and become hegemonic in regula-
tion and governance of nanotechnol-
ogy. One of the main analytical contri-
butions to the current analyses of
nanotechnology is to disentangle some
strategies and interests important to
understand  nanotechnology.  This
should help to advance a socio-political
analysis of nanotechnology, which in
current studies is still underempha-
sised.
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2 Nanotech inside?

Current analyses of nanotechnology
within Science and Technology Studies
(e.g. Glimell/ Fogelberg 2003a; Baird/
Schummer 2004, 2005; Baird/ Nord-
mann/ Schummer 2004a; Nordmann
et al. 2006; Schummer/ Baird 2006)
struggle with the very definition of the
term itself. Obviously, the definition of
nanotechnology is controversially de-
bated (cf. Paschen 2003: 38; Decker/
Fiedeler/ Fleischer 2004: 10; Bunde-
samt fur Sicherheit in der Information-
stechnik 2007: 15). In fact, it has thus
far proven impossible to even agree on
the appropriateness of the term
nanotechnology: “[A]ls the term
‘nanotechnology’ encompasses such a
wide range of tools, techniques and
potential applications, we have found it
more appropriate to refer to
‘nanotechnologies™ (Royal Society/
Royal Academy of Engineering 2004:
5), which is defined as follows:
“Nanotechnologies are the design,
characterisation, production and ap-
plication of structures, devices and sys-
tems by controlling shape and size at
nanometre scale* (ibid.; italics in
original). Accordingly, nanotechnolo-
gies have to be distinguished from
“Nanosciences”, “[a]lthough there is no
sharp distinction between them“
(ibid.): “Nanoscience is the study of
phenomena and manipulation of mate-
rials at atomic, molecular and macro-
molecular scales, where properties dif-
fer significantly from those at a larger
scale” (ibid.; italics in original).

Most definitions of nanotechnology
refer to the nanoscale, which (usually)
varies between 1-100 nanometres (10-°
to 107 metre): “A broad (...) definition
might be the area of science and tech-
nology that is currently evolving at the
nano-scale* (Sweet/ Strohm 2006:
528-529). Glimell and Fogelberg
(2003b) privilege such a definition as
well: “Nanotechnology is everything
that occupies the scale of the nanome-
ter. [...] A nanometer technology then
naturally deals with the issue of how to
control these molecules, atoms, and

electrons, and about how this technol-
ogy might be mass produced”
(Glimell/Fogelberg 2003b: 19-20; ital-
ics in original). But, even the scale is
under debate: “The most liberal view of
nanotechnology encompasses all tech-
nology that operates below the thresh-
old of 1,000 nanometres, or one mi-
cron“ (Feder 2004: 1). However,
Schummer rejects this definition:
“Since it applies ubiquitously, the
nanometer scale is insufficient to de-
fine any particular or new kind of re-
search” (Schummer 2004a: 16). The
most restricted definitions are those,
which refer to molecular manufactur-
ing: According to this, nanotechnology
is “the ability to understand, control,
and manipulate matter at the level of
individual atoms and molecules, as
well as at the ,supramolecular’ level,
involving clusters of molecules. Its goal
is to create materials, devices, and sys-
tems with essentially new properties
and functions because of their small
structure* (Roco 2004: 890).

Some researchers are surprised at
these varying types of approaches to
nanotechnology: “Given this tempest
of activity, it seems unusual that a
common and precise definition of
“nanotechnology” is difficult to come
by“ (Sweet/ Strohm 2006: 528). Oth-
ers claim the need for a commonly ac-
cepted definition: “In order to have
meaningful discourse on the societal
impact of nanotechnology, we must
first agree on what we mean by
nanotechnology” (Theis 2001: 60).

Hence, the question is why nanotech-
nology is that difficult to define. Some
scholars think this difficulty arises
from the fact that many researchers
just use the label to apply for research
grants (e.g. Stix 2001: 32; Glimell
2003: 71; Parr 2003: 6; Khushf 2004:
33-34). Others argue that it is the very
“character of nanotechnology as an
“umbrella-“ or “enabling technology“
(e.g. Fogelberg 2003: 42; Paschen
2003: 39). Moreover, for some schol-
ars nanotechnology represents a cul-
ture-historical phenomenon  (e.g.
Baird/ Nordmann/ Schummer 2004b:
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6; Schiemann 2006). In this article it
will be argued that the above-
mentioned reasons are not entirely
mistaken, but they still do not capture
the main issue, which is at stake.

The aim to analyse the discursive field
of nanotechnology is based on the as-
sumption that the definition of what
nanotechnology entails is controver-
sially debated. Historically, the physi-
cist Richard Feynman is seen as the
theoretical founder of nanotechnology.
In his famous speech “There’s plenty of
room at the bottom” (Feynman 1959),
Feynman developed the conceptual
underpinnings of the possibility to ex-
amine, control, and manipulate matter
at the scale of individual atoms and
molecules without using the term
nanotechnology. However, there are
signs that Feynman was created retro-
spectively as the founder of nanotech-
nology (c.f. Toumey 2005; Nordmann
2007). The term “nanotechnology” was
first used by Norio Taniguchi, referring
to the capacity of precisely engineering
materials on the nanometre scale (c.f.
Taniguchi 1974). A breakthrough for
nanotechnology was the research on
the scanning tunnel microscope (STM)
by Gerd Binnig and Heinrich Rohrer in
1981. While at the beginning it was
only used to visualise molecular struc-
tures, scientists soon discovered that
this instrument was also applicable to
move molecules and atoms. In 1990,
Don Eigler and Erhard Schweizer from
IBM used a STM to move 35 xenon at-
oms (one at a time!) to write their
company logo. But it was probably Eric
Drexler, who popularised the term (c.f.
Drexler 1986; Drexler/ Peterson/ Per-
gamit 1991; see below). Starting in the
late 1980s, the term was used by more
and more people, describing very dif-
ferent applications, processes, and
fields of research. Interestingly, Drex-
ler himself had a very narrow defini-
tion, defining nanotechnology as the
“development of nanomachines able to
build nanomachines and other prod-
ucts with atom-by-atom control (a
process termed molecular manufac-
turing)” (Drexler 2004: 21; italics in
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original). This narrow framing was
broadened step by step to the point
where it became completely blurred:
“Apart from a characteristic size scale,
it is difficult to find commonalities”
(Royal Society/ Royal Academy of En-
gineering 2004: 5). | argue that the
power of nanotechnology is partly due
to its elusive character. Nanotechnol-
ogy is not a definite technology, but an
“empty signifier” (see below).

The term nanotechnology encom-
passes fields like nanomaterials,
nanoelectronics and optoelectronics,
bio-nanotechnology (incl. nanofood),
nanomedicine, cosmetics and applica-
tions of information and communica-
tion technologies. Many applications
and products labelled as nano are al-
ready available on the market. Others
will probably be available in the near
future (5-10 years) and some may
never (or only in the far future) be-
come reality. Only a few examples will
be mentioned, in order to give an idea
where the term nanotechnology is ap-
plied today. The first nanotech-labelled
products appeared in the semiconduc-
tor industry to increase storage densi-
ties on microchips and in the pharma-
ceutical industry to improve drug tar-
geting and diagnostic aids. The bulk of
today's applications lies in the sphere
of so-called nanoparticles (like “bucky-
balls” and “nanotubes™). Nanoparticles
are said to be able to contribute to
stronger, lighter, cleaner and “smarter”
surfaces and systems. Therefore,
nanotechnology is still not creating
entirely new products but plays its part
in the enhancement of already existing
products. “Nanoparticles” are used in a
wide range of “new” products: for ex-
ample in the form of Titan dioxide and
Zinc oxide to provide UV protection in
sun creams; in the manufacture of
scratchproof glasses; in lacquers and
paints to provide better protection of
surfaces against scratching, soiling or
algae coverage; and in ceramic coat-
ings for stronger solar cells.

Drawing on post-structuralist ap-
proaches, nanotechnology is conceptu-
alised in this article as an empty signi-
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fier.! An empty signifier is a signifier
that has become detached from its pre-
vious particular content. Through
(strategic) articulations this signifier
tends to loose its particularity in order
to become the name of fullness — a
universality. Thus, an empty signifier
is a hybrid of a particularity and a uni-
versality. This means, “that the signi-
fier which is emptied in order to as-
sume the representing function will
always be constitutively inadequate”
(Laclau 1996: 40). The empty signifier
will always be a universality contami-
nated by a particularity, i.e. a tenden-
tially empty signifier — an empty sig-
nifier a venir (cf. Laclau 2000: 304;
Derrida 1999: 184).

The signifier nanotechnology denotes a
universal technology that is able to
solve the world's most pressing prob-
lems: The provision of clean water
worldwide, the satisfaction of global
energy needs (with “clean* solutions),
the maximisation of agricultural pro-
ductivity, the creation of new jobs etc.
Hence, nanotechnology can be seen as
a techno-socio-economical innovation
strategy — a strategy that offers a tech-
nological solution for socio-political
problems. While Norio Taniguchi or,
more probably, Eric Drexler coined the
term, referring to the capability to pre-
cisely engineer materials on the nano-
metre scale, the term became more and
more detached from that meaning — it
became tendentially empty. By empty-
ing the signifier from its “original”
meaning it was possible to refill the
term with different contents and asso-
ciate it with other positive connota-
tions, such as the “next industrial revo-
lution”, (economic) wealth, sustainable
development and knowledge-based
society. Therefore, an empty signifier
emerges in the hegemonic process of
signification. At the same time, it ret-
roactively acts upon the system it de-
notes, establishing a previously non-
existent field. Societal forces struggle
to launch such signifiers and to fill

! Huber (2007: 5) brought forward a simi-
lar argument.

their content hegemonically: “Society
generates a whole vocabulary of empty
signifiers whose temporary signifieds
are the result of a political competi-
tion“ (Laclau 1996: 35). And to “he-
gemonize something is exactly to carry
out this filling function® (ibid: 44).

The empty signifier nanotechnology is
intimately connected with the emerg-
ing narrative of the nanotechnology
industry and the fantastic expectations
surrounding the nanotechnology mar-
ket. They all construct the narrative of
a technology that will bring wealth to
the people and could serve as a com-
petitive advantage in the global strug-
gle for market shares. In almost all ad-
vanced industrialised states, scientists
and politicians emphasise the myriad
of possible applications and marvel-
lous benefits that will significantly
change society. The advocates of
nanotechnology “need” the broadness
of the definition in order to construct a
coherent narrative from very different
sources. Up to a certain point, other
technologies like biotechnology or ge-
netic engineering could as well be de-
scribed as empty signifiers, since they
all invoke(d) a certain universality in
bringing solutions to pressing societal
problems. The salient and analytically
interesting point in describing nano-
technology as an empty signifier is
twofold: first, it is possible for different
actors to use the term nanotechnology
strategically for different purposes,
since the term is very broad.? Second,
it inaugurates a perspective in which
nanotechnology is perceived as a po-
litical project. Thus, the governance of
nanotechnology becomes a vibrant ter-
rain, criss-crossed by hegemonic
struggles. Hence, the analytical contri-
bution at hand is first and foremost
aiming at the deconstruction of some
strategies and interests behind that
“technology”. In addition it tries to ad-
vance a socio-political analysis of
nanotechnology.

2| would argue the term is slightly broader
than e.g. biotechnology.
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To conclude this chapter, the guiding
thesis is: nanotechnology is neither a
definite technology or method, nor an
array of applications or a research
field. It rather has to be understood as
an encompassing political project or,
more precisely, as different political
projects that are kept together only by
the empty signifier itself. To designate
nanotechnology as a political project
does by no means suggest that no fun-
damental technological changes take
place nor that this project will not have
“real” and “tangible” implications for
(wo)men and society. Nanotechnology,
as an ensemble of different technolo-
gies and as a political project, is likely
to have the potential to radically
change the material livelihoods of
many people (cf. Wullweber 2006:
106-112). Simultaneously, there is no
one coherent strategy of a certain
group guiding the nanotech project.
Quite contrary, there are different in-
terests and, to some extent, conflicting
strategies competing. In order to be
able to fully develop this argument, the
theoretical tools guiding the research
shall be delineated in the following.

3 Discourse, hegemony and
political economy

The theoretical approach is committed
to a discourse-theoretical ontology,
which entails an understanding of sys-
tems of signification and subjectivity as
importantly constitutive for social real-
ity. Furthermore, the struggle for (po-
litical) hegemony is seen as a key fea-
ture of liberal and pluralistic democra-
cies, and defines the very terrain in
which a political relation is constituted.
Finally, the approach draws on the
heterodox economy. This is to inte-
grate a middle-range theory, which is
able to capture the importance of capi-
tal accumulation and modes of eco-
nomic regulation for the analysis of
capitalist societies in general, and for
the analysis of nanotechnology policies
in particular.
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3.1 Discourse theory

Post-structuralist authors have empha-
sised the role of discourse as constitu-
tive for politics.®> A discourse can be
described as the sum of all verbal and
non-verbal articulations on a particular
topic, shaping the perception, thinking,
and action of individuals. Within this
conception of discourse, language, ac-
tion and meaning are closely con-
nected: “Meaning is learned from, and
shaped in, instances of use; (...) so
meaning is very much the product of
pragmatics® (Pitkin 1972: 84). Articu-
lation is understood as a “practice es-
tablishing relations among elements
such that their identity is modified as a
result of the articulatory practice” (La-
clau/ Mouffe 1985: 105). Thus, a dis-
course is a structure — more precisely
an entity — which has a significance in
a social, economic, or political context.
It can be seen as a relational ensemble
of signifying sequences, which together
constitute a more or less coherent
framework of what can be said or done.
But discourses are not simply reflec-
tions of these contexts. They rather are
complex mediations between various
codes, which assign possible meaning
to reality (c.f. Gottweis 1998: 31-34).
Furthermore, a discourse fails to in-
voke a complete closure, since there is
always something escaping the infinite
processes of signification - an irreduci-
ble “surplus of meaning” (Laclau/
Mouffe 1985: 111).

Post-structuralist approaches highlight
the importance of discourse for the
construction of (political) reality. They
highlight the constructed nature of ac-
tors in politics and society, and the
phenomenon of competing, conflicting,
and often contradictory structures of
meaning and expression in social and
political life. The pre-discursive mean-
ing of entities such as institutions, sub-
jects of policymaking, and political
identities is denied. This is due to the
reasoning that the notion of a “reality”

® Sometimes also called “postconstructiv-
ism” (cf. Wehling 2006).
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with a fixed and pre-discursive mean-
ing fails to recognise the analytical dif-
ference between “being” (lat. esse) and
“existence” (lat. ens). The (physical)
“existence” of objects is not dependent
on their discursive articulation, i.e. ex-
istence extraneous to any meaning. But
the “being” of objects (their meaning)
depends on their articulation within
discourses. Accordingly, there is no
meaningful “reality” outside the field
of discursivity. But the *“discursive
character of an object does not, by any
means, imply putting its existence into
question” (Laclau/ Mouffe 1990: 82, cf.
103).

The “truth” of an event will always be
the contingent outcome of struggles
among competing discourses and nar-
ratives, transforming “what is out
there” into a socially and politically
relevant concept. The outcome of these
struggles is contingent, insofar as no
actor can anticipate the exact results of
his or her action. However, the “scope
of possibilities” to determine a dis-
course differs much among the actors.
Strategic articulations are an impor-
tant part of discourses and can be un-
derstood as an attempt to establish a
chain of equivalence between different
discursive elements. According to
Gottweis (c.f. 1998: 31-34), successful
articulations bring elements of stability
and order into what is part of the
available repertoire of political visions
and identifications in one's social
situation. They are modes to organise
political, scientific, and economic real-
ity. Therefore, an articulation is a ma-
terial and strategic practice that “in-
scribes itself into the texture of the so-
cial and creates or rewrites order by
drawing from a manifold of discur-
sively available narratives and modes
of representations” (ibid.: 333). But, it
is vital to stress the fact that “struc-
tures rarely have a simple, unequivocal
relation to a single strategy” (Jessop/
Sum 2006: 66). By introducing the ne-
ologism “discourse-organisation“, the
argumentation intends to characterise
a relatively stabilised spatio-temporal,
socio-political and strategic-selective

structure of a specific society, includ-
ing general concepts and values of so-
cial order. Fordism or neo-liberalism,
for example, can be described as forms
of discourse-organisation. A discourse-
organisation is a stabilised set of dis-
courses, where meaning does not float
freely anymore but is fixed to a great
extent. Thus, the horizon of possibili-
ties is limited.

A post-structuralist theorising of
nanotechnology puts emphasis on
power struggles and interests, and also
takes into account contingent-acci-
dental events as constitutive for tech-
nological development. It criticises the
notion that technological development
is an inevitable and automatic progress
of science as well as the assumed pro-
gressive character of scientific devel-
opment. In post-structuralist render-
ing neither the “truth” of nanotechnol-
ogy as the technology of the 21st cen-
tury nor the policy problem “nanotech-
nological risks” or the “high-techno-
logy gap” are simply existent. Rather,
the question is what constitutes a
“high-technology”, whose interest does
this kind of framing serve, and what
social forces try to articulate such
tropes. Thus, science and power are
conceptualised as two strongly inter-
connected phenomena, and the a priori
existence of stable boundaries between
economy, politics and science is ques-
tioned.

3.2 Hegemony

The question is, whether certain articu-
lations within the nanotechnology dis-
course are able to become hegemonic.
Hegemonic in the sense that nano-
technology becomes widely accepted as
a technology producing wealth for the
society. The conception of hegemony
used in this article derives from Gram-
sci's approach. For Gramsci hegemony
means the ability of the ruling groups
to pursue their interests in such ways,
that the “ruled“ groups regard these
interests as common or general inter-
ests. Hegemony is perceived as an ac-
tive consent of the ruled (c.f. Gramsci
1971: 180-182). (Neo-)Gramscian ap-
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proaches introduce a concept of power
that primarily rests on the ability to
universalise the particular interests of
a group as a socio-economic and politi-
cal structure. A certain group is hege-
monic, and not only dominant, if it
succeeds to win approval of its author-
ity among members of other societal
groups. The “ruling groups” have to be
responsive, at least to a certain degree,
to the respective interests of other
groups. ldentity of interests can be
achieved by taking into account the
interests of other groups in the forma-
tive processes of institutionalization.
These interests have to be merged, so
that they become equated with the very
institutions (c.f. Cox 1996: 99-100).

From a post-structuralist point of view,
the concepts of discourse and hegem-
ony are inextricably linked and mutu-
ally conditioned. Hegemonic practice
shapes discourse, which in turn pro-
vides the conditions of possibility for
hegemonic articulation (c.f. Mouffe
1979: 179). Framed like this, hegemony
is a type of social relation. It can be
described as the widening of a particu-
lar discourse — in the form of a socio-
political project — towards a certain
horizon of social orientation and ac-
tion, i.e. a discourse-organisation,
through the articulation of unfixed
elements into partially fixed moments.
The ambit and the horizon of a particu-
lar discourse-organisation are consti-
tuted by the exclusion of competing
discursive elements (“social antago-
nisms”). The exclusion of alternative
articulations into a discursive “exteri-
ority” is the substantial element of
hegemonic practices of articulation.
The organisation of a hegemonic dis-
course depends on its coherence to
provide a surface of inscriptions for a
wide range of wants, meanings, inter-
ests, and beliefs. “The fact, that one
discursive formation gains influence
over another, that it becomes hege-
monic, is related to the degree of con-
gruence and complementarity that this
discursive formation has within a given
discursive constellation” (Gottweis
1998: 36; italics in original).
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To be successful, i.e. to become hege-
monic, a socio-political project has to
be articulated in relation to the (imagi-
nary) common good. Since the com-
mon good only exists as an imaginary
common good, and hence as an empty
place, there are only particular inter-
ests, which try to occupy this empty
space through strategic articulations
(cf. Jessop 2007: 11). Thus, a hege-
monic project has to be articulated in a
specific way: In these processes of ar-
ticulation a multiplicity of subjects,
actors, and relevant forces do not only
act on the assumption that the imple-
mentation of the project is a prerequi-
site to achieve the common good, but
adopt precise positions, which are pro-
vided through the hegemonic project.
Three general requirements have to be
achieved in this regard: First, there is
the need for an empty signifier, since
every socio-political project requires a
signifier, as a medium of representa-
tion. And, as stated above, an empty
signifier “unifies a given field, consti-
tutes its identity: it is, so to speak, the
word to which ‘things' themselves refer
to recognize themselves in their unity”
(Zizek 1989: 95-96). Secondly, the
empty signifier has to have a positive
connotation within the discourse in
question. It has to hold a privileged
relation vis-a-vis the common good. At
the same time, alternatives to the
hegemonic project have to be pre-
sented as unimaginable and unrealiz-
able. And thirdly, the discourse pro-
moted by the hegemonic project has to
be relevant for society. Hence, the
analysis of the hegemonic discourse-
organisation and the analysis of the
overall socio-political context is essen-
tial for the evaluation of a hegemonic
project.

3.3 The “competition state*

Many studies have explored the altera-
tions of the state in the era of globalisa-
tion. Almost all analyses share the no-
tion that the form and structure of the
state changed since the 1970s (e.g.
Lipietz 1987; Wood 1997; Jessop
2007). In this context, the notion of
the internationalisation of the state
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refers to different and often contradic-
tory policy answers within the state
apparatuses to handle this new situa-
tion. It will be argued, that the hege-
monic discourse to reconstruct the
state in the advanced industrialised
countries is one, that emphasises a
state that has to become streamlined
along competitive criteria; and that
nanotechnology plays an important
role in supporting this discourse.

Jessop (c.f. 1990) emphasises that the
state is not a pre-given structure but a
precarious social relation whose unity
has to be actively constructed and
maintained permanently. Further-
more, the state is characterised by stra-
tegic selectivity, insofar as “the state is
not equally accessible to all social
forces, cannot be controlled or resisted
to the same extent by all strategies, and
is not equally available for all pur-
poses” (Jessop 1990: 317). The state
can be seen as a battleground — a ma-
trix — for struggles over political he-
gemony in terms of competing defini-
tions of the common interest. Within
this process of permanent reconstruc-
tion, technological policies, trade poli-
cies, and social policies are all mutually
reinforcing discursive practices: “The
articulation of (...) discoursive-strat-
egic shifts into new accumulation strat-
egies, state projects and hegemonic
projects, and their capacity to mobilize
support are shaping the restructuring
and reorientation of the contemporary
state and helping to produce new regu-
latory regimes” (Jessop 2002: 133).
However, the attempt to organise ac-
tors, articulations, and meanings is
usually only temporarily successful.

The guiding argument is, that the rise
of nanotechnology is strongly con-
nected to the development of certain
tendencies that streamline state poli-
cies along allegedly competitive fac-
tors. The congealed form of these
paradigms of competitiveness will be
described as the discourse-organisa-
tion of a “competition state”. A compe-
tition state can be identified as a dis-
course-organisation, insofar as it con-
sists of a variety of different discourses

that have been articulated in and
through hegemonic practices. Interna-
tional competition has become impor-
tant. Today, states are placed on the
sliding scale of a global competitive
indicator on the basis of their assumed
competitiveness (ibid.: 119-120).

The discourse-organisation of the
competition state frames a state aim-
ing to secure economic growth within
its borders, while ensuring competitive
advantages for capital on its territory.
This can be achieved by promoting the
economic and extra-economic condi-
tions that are perceived vital for suc-
cess. It emphasises strategies to create,
restructure or reinforce the competi-
tive advantages of its territory, popula-
tion, social institutions and economic
agents. This discourse-organisation
highlights certain characteristics that
can be depicted as “Schumpeterian”,
“because of its concern with techno-
logical change, innovation and enter-
prise and its attempt to develop tech-
niques of government and governance
to these ends” (ibid.: 96). For Joseph
Schumpeter, entrepreneurial innova-
tion can proceed in different ways (cf.
Lim 1990): via the introduction of a
new good or a new quality of a good,
via the introduction of a new method
of production, via the opening of a new
market, via the conquest of a new
source of supply of raw materials or
half-manufactured goods, and via the
implementation of the new organisa-
tion of any industry. This approach
highlights a prevailing thought of how
society should be restructured in the
light of a paradigm of innovation and
competition. As it will be argued be-
low, this narrative creates a link be-
tween nanotechnology and the indus-
trial future of the advanced industrial-
ised states. The notion of the competi-
tion state also has to be applied to
competitive regions like the European
Union.
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4 Nanotech — a techno-socio-
economical innovation
strategy

The actual “nano-hype” plays an im-
portant role for the political contextu-
alisation of nanotechnology in general,
and for the present analysis in particu-
lar. “[F]or now the products seem rela-
tively modest compared to the preced-
ing hype” (Arnall 2003: 2). As the U.S.
National Initiative (2003) states,
“nanotechnology has the potential to
profoundly change our economy, to
improve our standard of living, and to
bring about the next industrial revolu-
tion.” It is suggested that nanotechnol-
ogy is at approximately the same stage
of development today as information
technology was in the early 1960s, or
biotechnology was at the beginning of
the 1980s (c.f. Department of Trade
and Industry 2002).

Both scientists and politicians promise
revolutionary breakthroughs generated
by nanotechnology: new ways of detec-
tion and treatment of diseases, in drug
development, in the monitoring and
protection of the environment (e.g. wa-
ter decontamination), in the produc-
tion and storage of energy, or in en-
hanced information and communica-
tion technologies. In their view,
nanotechnology will enable to build
complex structures as small as an elec-
tronic circuit or as large as an aero-
plane, and produce stronger and
lighter material (c.f. Royal Society/
Royal Academy of Engineering 2004:
1; Department of Trade and Industry
2002). Nanotechnology is perceived as
an instrument to make powerful in-
formation technology available every-
where, to maximise productivity in ag-
riculture, to increase health and lon-
gevity of human life, to provide abun-
dant clean water globally, and to meet
global energy needs with clean solu-
tions.”

* See for example Foresight Nanotechnol-
ogy Challenges (URL: http://www.fore
sight.org/challenges/index.html; last view
8 May 2008).
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To understand the nanotechnology
hype, one also has to take into account
the most utopian expectations for fu-
ture applications of nanotechnology.
According to these visions, the most
promising applications will stem from
processes called “self-assembly” or
“molecular  manufacturing”.  Self-
assembly refers to the tendency that
some materials are spontaneously
“able” to arrange themselves into or-
dered structures (c.f. Antén/ Silber-
glitt/ Schneider 2001). The goal and
aspiration is to build desired structures
from atomic scratch. The idea is not
only to manufacture individual parti-
cles with useful properties, but to
manufacture complex and useful struc-
tures made from multiple molecules.
Hence, the desired outcome of nano-
technology is the manipulation and
assembly of nanoscale particles into
supramolecular constructions and even
larger structures. Some scientists
(most notably the controversial person
of Eric Drexler) believe that one day
molecular manufacturing will be pos-
sible, i.e. to control atomic positioning
so precisely that any object whose
atomic composition is known could be
assembled from its basic units (Drexler
1986, 2001).

4.1 The nanotechnology market

In the following, it will be argued that
the nanotechnology discourse is sup-
ported by different strategies, specified
as the narrative of the nanotechnology
market, the narrative of the knowl-
edge-based economy, and the narrative
of the nanotech-race. Economic inter-
est in nanotechnology is not automati-
cally given. Rather the interest itself is
socially constructed and serves certain
strategies. After years of basic research
it is still uncertain if nanotechnology
will produce substantial goods for the
market. Nevertheless, there are count-
less studies that assess the possible
impact of nanotechnology for future
markets. Some sources state that by
2012 the entire market will be depend-
ent on nanotech (c.f. Arnall 2003: 22).
Although there are still only a few
nanotechnology products on the mar-
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ket, growth is expected to be strong,
with a composite annual growth rate of
30—-40% (c.f. Department of Trade and
Industry 2002). The market confi-
dence in nanotechnology is reflected by
a number of forecasts. Miles and Jarvis
(c.f. 2001) assess the market for
nanotechnology-based IT and elec-
tronic devices at around US$70 billion
by 2010. Roco and Bainbridge (c.f.
2001: 11) argue that nanotechnology
will bear an annual production of
about US$300 billion for the semicon-
ductor industry, and about the same
amount for global integrated circuits
sales within 10—15 years. For micro-
and nanotechnology systems in the
telecommunications sector, the market
is presently estimated around an
amount of US$35 billion with an an-
ticipated compound annual growth
rate of around 70% (c.f. Arnall 2003:
22). The U.S. National Science Foun-
dation (NSF) has predicted that the
market for nanotechnology products
will exceed US$L1 trillion by 2015 (c.f.
Royal Society/ Royal Academy of En-
gineering 2004: 1). In 2004, the NSF
revised its forecast, estimating that the
US$! trillion market would come and
go in 2011 (c.f. ETC 2005b: 6).

These immense expectations create an
image of future markets, which is only
achievable if the industry branches
move up the technological ladder and
align their R&D policies with the nano-
scale. For this reason all advanced in-
dustrialised countries, almost all For-
tune 500 companies and two-thirds of
the companies in the Dow Jones In-
dustrial Average, convey nanotech re-
search, development, and investment
in some way. The technological compe-
tence in nanotechnology is allegedly a
compulsory condition to compete suc-
cessfully with better procedures and
products on future markets. At the
same time, a view becomes hegemonic
that does not permit any alternative to
the development of nanotechnology,
since the nations which fall behind will
miss the junction to the future mar-
kets. Hence, nanotechnology becomes
a synonym for innovation within the

competition states. As nano-materials
and -processes apply to many manu-
factured goods, in almost all industry
sectors, control and ownership of
nanotechnology is decisive for virtually
all governments and for the competi-
tiveness of industry: In terms of at-
tracting initial investment, and to en-
sure future revenue. With certain pat-
ents it will be possible to control com-
plete chains of production: “Don’t bet
the jockey. Don't bet the horse. Own
the track” (Lux Research 2004: 186).
Apparently, nanotechnology is the first
research field in which the basic ideas
and applications are patented from the
outset: the most basic ideas and fun-
damental building blocks in nanotech-
nology “are either already patented or
may well end up being patented” (ETC
2005b: 10). Hence, intellectual prop-
erty rights are a key element in both,
the knowledge-based economy and the
global competitive struggle for (global)
market shares, since “companies that
hold pioneering patents could poten-
tially put up tolls on entire industries”
(Regalado 2004: 1). The “race” for the
nanotechnology patent “gold rush”
(ETC 2003: 24) has started among
TNCs, leading academic labs, start-ups
and universities.

4.2 The narrative of the knowl-
edge-based economy

One feature of capitalist developments
is the permanent process of primitive
accumulation: the transformation of
formerly “common good” into private
property, the separation of producer
and means of production, and the crea-
tion and enforcement of capitalist rela-
tions of production (c.f. Marx 2001:
741-791). The material (and often vio-
lent) process of primitive accumulation
is mediated and backed up by an array
of discourses. Within the competition
state, the process of primitive accumu-
lation refers more systematically and
accentuated than before to knowledge
and its commodification and privatisa-
tion (for the relation between primitive
accumulation, genetic ressources and
traditional knowledge see Wullweber
2004). Apparently, the factor “knowl-
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edge” is getting more important for
international competitiveness: “To cre-
ate wealth and new employment in a
globalised market and within a knowl-
edge-based economy, the competitive
production of new knowledge is essen-
tial” (European Commission 2004b:
9). Jessop (c.f. 2002: 96) describes the
contemporary era, generally as a
knowledge-based economy (KBE). The
notion of the KBE can be conceived as
a narrative within the discourse-
organisation of the competition state
supporting and articulating today's
process of primitive accumulation. The
KBE is the widely taken-for-granted
focal point of accumulation strategies,
state projects, and hegemonic visions.
It is a nodal point, a privileged discur-
sive point that partially fixes meaning
within signifying chains (c.f. Laclau/
Mouffe 1985: 112).

The nanotechnology discourse concurs
with the issue of knowledge generation
and the narrative of the knowledge-
based economy in policy speeches,
documents, and programmes. Philippe
Busquin, European Commissioner for
Research, states that “nanotechnology
provides a golden opportunity for the
creation of new knowledge-based en-
terprises and has a 'revolutionary' po-
tential that can open up new produc-
tion routes” (European Commission
2004b: 1). Likewise, the EU Commis-
sion declares on its research home-
page: “Nanosciences and nanotech-
nologies are crucial to the establish-
ment of a knowledge-based EU society
and economy” (European Commission
2004c). According to this logic, “Eu-
rope must (...) transform its world-
class R&D in N&N [Nanosciences and
Nanotechnologies] into useful wealth-
generating products in line with the
actions for growth and jobs” (Commis-
sion of the European Communities
2005: 2). Together these narratives
frame nanotechnology as a competitive
advantage for the industrialised coun-
tries.
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4.3 International competition
and the “nanotech-race”

Nanotechnology is framed discursively
as a technology that is the pre-eminent
factor for achieving a nation's innova-
tion: It does not only introduce new
goods but also offers a new quality of
goods, it ushers new methods of pro-
duction, it opens up new markets. And
finally, it offers a new source of supply
of raw materials. Nanotechnology is
preordained as the magic tool leading
to the production of ever smaller,
faster and more efficient products with
acceptable price-to-performance ratio.
This has become an increasingly im-
portant success factor for many indus-
trial branches in international compe-
tition.

Thus, the empty signifier nanotechnol-
ogy serves as a techno-socio-econo-
mical innovation strategy. The U.S.
National Science and Technology
Council states (2003: 3): “Because
nanotechnology is of such critical im-
portance to U.S. competitiveness, both
economically and technologically, even
at this early stage of development, it is
a top priority within the Administra-
tion's R&D agenda”. In a similar way,
the European Commission argues:
“Advances across a wide range of sec-
tors are being enabled through R&D
and innovation in N&N [Nanotechnol-
ogy&Nanoscience]. These advances
can address the needs of citizens and
contribute to the Union’s competitive-
ness and sustainable development ob-
jectives and many of its policies includ-
ing public health, employment and oc-
cupational safety and health, informa-
tion society, energy, transport, security
and space” (Commission of the Euro-
pean Communities 2005: 2).

The ascription to nanotechnology of
being an innovation, and hence a com-
petitive advantage, gives rise to an
enormous global nanotechnology race
among the industrialised nations. Ap-
parently, the race is on to win monop-
oly control over the expected huge
nanotechnology market and to win a
share of the 2 mio. nanotechnology
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workers, which are said to be required
by the nanotechnology industry (c.f.
Roco 2003). Between 1997 and 2006,
government’s investment in nanotech
R&D increased from 432 million US$
to about 4681 million US$ a year (c.f.
Roco 2007: 30). In 2007, industry and
governments invested an estimated
13,9 billion US$ in nanotech R&D
worldwide. In 2009, the U.S. funding
for nanotechnology will grow to a sum
of 1527 million (cf. National Nano-
technology Advisory Panel 2008: 9).
The “nanotech-race” is now at centre
stage of many government science and
technology policies.

States play a crucial role in promoting
innovative capacities, technical compe-
tence, and technology transfer. They
hope that as many corporations and
economic sectors as possible may
benefit from the assumed new techno-
logical opportunities created by nano-
technology R&D activities. Within this
competitive climate, the *“systematic
generation of science and technology
(...) becomes an important area of the
functions of the state administration”
(Hirsch 1978: 94). The nanotechnology
discourse, combined with the narra-
tives of the nanotech-race and of a
knowledge-based economy, supports
the (re-)construction of the competi-
tion state. The competition state has to
“focus upon (...) knowledge-based in-
dustrial innovation ('nanomanufactur-
ing'), integration at the macro-micro-
nano interface and interdisciplinary
(‘converging”) R&D. Appropriate syn-
ergy with the European Strategy on
Life Sciences and Biotechnology may
also be beneficial” (European Commis-
sion 2004b: 8).

However, a nanotech-race is not sim-
ply existent. Rather, the creation of the
narrative of a nanotech-race is the out-
come of constitutive practices and
hegemonic struggles. The actors within
the nanotech-race are not acting inde-
pendently from the different dis-
courses, which in many ways have an
influence on how these actors view the
world, define their goals, and structure
their actions. The perception of “a

highly competitive global economy”
(Her Majesty‘'s Government 2005: 1),
and the prevailing analysis that only
those nations thrive “that can compete
on high technology and intellectual
strength” (ibid.), supports the narra-
tive of the nanotech-race to become
hegemonic.

5 Public acceptance —
nanotechnology without an-
tagonism?

As stated above, the success of a hege-
monic project depends heavily on its
public acceptance. Thus, the “public
trust and acceptance of nanotechnol-
ogy will be crucial for its long-term de-
velopment” (European Commission
2004b: 19). Advocates of nanotechnol-
ogy have to win the “perception wars”
(Mitsch/ Mitchell 1999) to become
hegemonic. In the field of GM-food,
governments have already experienced
that the governance of high technology
is difficult. In the 1990s, GM-foods
were value-detracted instead of value-
added and the “perception wars are
being lost by industry, one battle after
another” (ibid.). Governments appar-
ently try to pursue new strategies to
avoid “another backlash like the one
over genetically modified foods” (Boyd
2003) for nanotechnology. In my on-
going empirical research (cf. Wullwe-
ber forthcoming), | have identified
several hegemonic stratagems®: a) ar-
ticulation of the empty signifier; b) su-
per-differential border-drawing; c) ar-
ticulation of equivalence of different
demands; d) legitimate difference; e)
antagonistic division of the discourse;
and f) expansion of the chain of
equivalence. So far, the different strat-
egies seem to be successful, since the
resistance to nanotechnology is by no
means as strong as e.g. the anti-GMO
protests. In the following, the strata-

% The term “stratagem“ denotes a generic
term for different strategies that show
“family resemblance* (Wittgenstein; cf.
Nonhoff 2006: 207-240).
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gem of “legitimate difference” will be
shortly discussed.

Generally, the stratagem of “legitimate
difference” aims to integrate poten-
tially antagonistic positions into the
hegemonic chain of equivalence. Po-
tentially antagonistic demands become
simple contradictions — legitimate dif-
ferences — within the hegemonic pro-
ject. These strategies strengthen the
hegemonic project, because it can be
indicated that critical actors are not
only heard, but that they are part of the
project in question. Their potential to
mobilise critical societal forces is
bound. Furthermore, a broader audi-
ence is addressed. The unit “Nano- and
Converging Sciences and Technolo-
gies” of the EU-Commission declared:
“It could be useful to involve powerful
NGOs (for example Greenpeace) to
attract a broader audience to dialogue“
(Bonazzi 2007: 26). However, it is not
about a one-sided integration: By in-
volving certain positions and actors,
the hegemonic project itself will be
transformed to a certain degree.

The majority of people in the advanced
industrialised states do not as yet have
much knowledge about nanotechnol-
ogy (for Europe cf. Eurobarometer
2006; Bundesinstitut fur Risikobewer-
tung 2007; for the USA cf. Priest 2006:
565; Kahan 2007). This poses a prob-
lem for protagonists of nanotechnol-
ogy, because “[w]ithout a serious
communication effort, nanotechnology
innovations could face an unjust nega-
tive public reception” (European
Commission 2004b: 19). With regard
to genetic engineering “the lack of suf-
ficient public scientific data on GMOs,
whether positive or negative, was a
controlling factor in the industry's fall
from favour. The failure of the industry
to produce and share information with
public stakeholders left it ill-equipped
to respond to GMO detractors* (Colvin
2003). Thus, advocates of nanotech-
nology start public debates, because
“an open public dialogue with citizens
and consumers is absolutely necessary
as a basis for an objective judgement
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on nanotechnology and to avoid base-
less fears” (Luther 2004: 94).

Many “nano-dialogues” are launched
in countries, which run nanotechnol-
ogy programmes. In 2005, a European
Commission-funded project “Nano-
logue” was launched to address a
Europe-wide dialogue on benefits,
risks and social, ethical and legal im-
plications of nanotechnology (cf.
Nanologue 2005). In 2006, the Euro-
pean Communication Project “Nano-
dialogue - Enhancing dialogue on
Nanotechnologies and Nanosciences in
society at the European level* was in-
augurated (cf. www.nanodialogue.org).
A communication tool called “Decide —
Deliberative Citizens Debate” has since
been developed (cf. http://www.play
decide.org/). Furthermore, different
citizen panels were organised: the so-
called “NanoJury UK" in Great Britain
(cf. Greenpeace 2005), a “consumer
conference* in Germany (cf. Bundesin-
stitut flr Risikobewertung 2006), the
“Citizen Consensus Conference on
Nanotechnology” in Wisconsin/USA
(cf. Kleinman 2005) and others, for
example in France, Denmark, the
Netherlands and Finland. However,
these dialogues are obviously re-
stricted. They are “open” as long as
they address “baseless” fears and con-
struct an “objective”, and, hence, posi-
tive judgement of nanotechnology.
Critical recommendations are usually
ignored, because they shall not slow
down the process of technological de-
velopment, but rather “reduce misun-
derstanding and obstruction” (Boyd
2003). Apparently, the overall goal of
all these programmes is not to discuss
possible problems but to achieve ac-
ceptance for nanotechnological devel-
opment.6 Not the risk of nanotechnol-

® In contrast, Schummer (2004b: 56) pro-
vides a more positive analysis of the cur-
rent nano-dialogue: “That appears to be a
great opportunity for cultural and social
scientists to engage in partnership models
with scientists and engineers such that
both groups can immensely benefit from
each other, for the overall benefit of the
society.”
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ogy is at stake but its “smooth” devel-
opment. Hans Kastenholz of the Swiss
Federal Laboratories of Material Test-
ing and Research, which is part of the
Nanologue, states: “Consumer accep-
tance will be key for nanotechnology’s
future development and thus key for
financial markets and venture capital-
ists. [...] Engaging society in a dialogue
about the opportunities and potential
risks will address and help to mitigate
some of these uncertainties surround-
ing the issue” (Nanologue 2005). Nev-
ertheless, this stratagem already pro-
duces lacks in the discursive structure:
In January 2008, the Soil Association,
the biggest organic certifier in Great
Britain, declared to ban human-made
nanomaterials from all organic cos-
metics, foods and textiles that it certi-
fies. For the past few years, the Soil
Association has been part of a working-
group on an industry labelling scheme,
but it has been very unhappy with the
reluctant government policies concern-
ing risk regulations: “We are deeply
concerned at the government’s failure
to follow scientific advice and regulate
products. There should be an immedi-
ate freeze on the commercial release of
nanomaterials until there is a sound
body of scientific research into all the
health impacts. As we saw with GM,
the government is ignoring the initial
indications of risk and giving the bene-
fit of the doubt to commercial interest
rather than the protection of human
health“ (Soil Association 2008). It may
be a question of time, until resistance
to nanotechnology will grow stronger —
is this an antagonism a venir?

6 Conclusion

The aim of this paper was twofold: In a
first step, tentative and explorative
thoughts on an interdisciplinary he-
gemony- and discourse-theoretical
inspired political economy approach
have been delineated. In a second step,
this theoretical matrix has been ap-
plied - still cautiously and exemplarily
- to the policy field of nanotechnology.
The theoretical approach provides a

different perspective on the develop-
ment of nanotechnology. While most
of the current analyses treat nanotech-
nology as a definite technology, my
thesis is that the term nanotechnology
denotes an encompassing political pro-
ject - a techno-socio-economical inno-
vation strategy, that is kept together
only by the empty signifier itself. Thus,
a perspective is inaugurated that facili-
tates to delineate political interests and
strategies within the process of nano-
technology development. Furthermore,
it is possible to expound different dis-
courses and policy narratives that have
been associated with the nanotechnol-
ogy discourse. While the discourse of
international competition is fostered
through the trope of the ongoing
nanotechnology race, nanotechnology
itself is presented as one of the most
important strategies of innovation to
win the battle for global market shares.
To become hegemonic, a certain con-
vergence of discursive elements is nec-
essary. The success of the nanotech-
nology project derives from an align-
ment with the discourse-organisation
of the competition state in general and
the narratives of the knowledge-based
economy, the nanotech-race and the
immense future markets for nanotech-
nology. These discourses are mutually
reinforcing and strengthening.

To a large extent, the development of
nanotechnology is shaped by govern-
mental technology policies (even
though private actors become more
and more important). Today, these
policies are predominantly character-
ised by an accelerating commercialisa-
tion. From this perspective, nanotech-
nology is the pre-eminent factor for
achieving innovation and competitive
advantages: It introduces new goods
and offers a new quality of goods, it
ushers new methods of production, it
opens new markets, and, it offers a
new source of supply of raw materials.
However, the enforcement of new
technologies is no automatic, self-
evident process. It rather is embedded
in social relations and has to be backed
by political measures. Nanotechnology
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has to be embedded in modified gov-
ernance structures, which currently
materialise in the political form of the
competition state. For this new mode
of socio-economic regulation the “con-
sent of the ruled” is required. Regard-
ing nanotechnology, different strate-
gies are performed to win the concur-
rent “perception wars”. Nanotechnol-
ogy advocates in governments must
pursue policies supporting a positive
climate for business and a favourable
public perception. Therefore, they try
to invoke different discursive elements
in order to strengthen the perception
that nanotechnology is indispensable
for an economically viable society.
While the future for the nanotechnol-
ogy project is still uncertain, the policy
field remains challenging.
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Abstract

Why does air traffic control still rely on paper control strips? Is paper safer? This
question has been dealt with before, and responses have pointed out that "paper
has helped to shape work practices, and work practices have been designed around
the use of paper” (Harper & Sellen 1995: 2). The present contribution tries to fur-
ther specify these claims. At first, the use of paper as a medium of representation in
the course of dealing with critical situations will be discussed. Drawing on ethno-
graphic fieldwork carried out in two European Upper Area Control centres, prac-
tices linked to the puzzling persistence of the paper strip are then captured along
with different types of critical situations. Extending the observation of practices to
meso- and macro-levels, it can be shown that paper strips are multiply embedded.
They help to stabilise cycles of practices, the permanent reproduction of which is
critical to air safety.
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1 Introduction

Air traffic control relies on local activi-
ties carried out in regional control cen-
tres. These centres are faced with a
major problem of coordination: It is
their mission to handle "conflicts",
which may lead to the mid-air collision
of aircrafts. In order to contribute to
the securing of air safety, they draw on
two different sorts of information.
First, they are provided with anticipa-
tory information generated by a central
(European) flight planning unit on
flight routes to be taken by aircraft.
This information is made visible on
flight strips. Second, control centres
are equipped with radar screens, which
display the actual movements of semi-
autonomous aircraft within a circum-
scribed geographical sector. The situ-
ated practices of mediating between
the orders of events, as prescribed and
observed in real time, have been a sub-
ject of numerous ethnographic field
studies. More or less rooted in the eth-
nomethodological tradition (Suchman
1987, 1993), air traffic control centres
may even be said to be one of the
seminal cases for an approach known
as Workplace Studies. Starting in the
late 1980s, in-depth field studies have
been carried out in a number of Euro-
pean countries, most notably in the UK
(Harper et al. 1989, Harper & Hughes
1993), in France (Gras et al. 1994), and
in Sweden (Sanne 1999). Drawing on
ethnographic fieldwork carried out in
the Upper Area Control centres of Re-
ims (France, March 2001) and
Karlsruhe (Germany, April and Octo-
ber 2001), the present article contrib-
utes to this corpus of research.!

If the case of air traffic control has at-
tracted attention and gained promi-
nence beyond a highly specialised re-

11 would like to thank air traffic control
staff at these centres for their reception and
interviewees at various divisions of ATC
(air traffic control) organisations for ac-
cepting being interviewed. Also, | am grate-
ful for the criticisms and comments by two
anonymous reviews on an earlier version of
this paper.
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search community, this is because of
the flight control strip and its unlikely
persistence: Why is it that air traffic
control still relies on paper strips?2 Is
paper safer (Mackay 2000)? In order
to seriously address this question, a
few details on the use of flight strips
must be presented. Flight strips meas-
uring 13,5 cm by 2,5 cm are printed out
about 20 minutes before an aircraft
enters the geographical sector a control
team is in charge of. Each of them is
put on a plastic support and then
placed on a rack, which contains as
many strips as there are aircraft al-
ready in the sector and due to arrive in
the sector. A "control team” is com-
posed of two controllers working next
to each other.

R TALAL (190 M A321|E0ON LFPG 0931 48 |
1 UL610 LOHRE  woon '
0949 ALB \C 4751 |uLsea BoHBI
3 : 4
[LANGT] { 7140 |a3721 450 [BI 0953

Figure 1: Flight strip as used by the Upper
Area Control Centre of Karlsruhe, Germany
(source: Milde 2007)3

Flight strips contain a wide range of
information. To start from the centre,
"VC 4751" indicates the flight code. It
states that the aircraft is operated by
"Voyageur Airlines”. Directly above,
the type of aircraft is identified: "A321"
is for "Airbus 321". The upper line of
the right column provides information
on the origin (Munich, "EDDM") and
the destination (Paris Charles-de-
Gaulle; "LFPG") of the flight. Split up
between the third row in the left col-
umn and the last row down in the right

2 The French popular science magazine La
Recherche has regularly covered this issue
(for instance issue no. 319, April 1999, pp.
52-70). The paper strip serves as a display
case of what has been called the "myth of
the paperless office" (Gladwell 2002). In a
more recent Business Week cover story,
paper strips are used to illustrate the
anachronistic technical infrastructure re-
sponsible for dramatic bottlenecks in a fast
expanding world of air transport (Palmeri
& Epstein 2007: 52).

3 With the exception of the centre of Maas-
tricht, all area control centres in charge of
the upper part of the German airspace rely
on paper strips.
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column, the flight strip denotes that
the aircraft will enter the sector at 9.49
am ("0949") and leave at 9.53 am
("0953"). Within the sector, flight VC
4751 will have to pass two points of
intersection named "TALAL" and
"ALB" (left column). There is one min-
ute of flight between these points of
intersection, and three minutes before
the aircraft is handed over to the adja-
cent sector in charge of another Ger-
man control centre situated in Langen
("LANGI"). Scheduled to reach a cruis-
ing level of 32,000 feet ("320" right
half of the second column), the aircraft
has entered the area covered by the
Karlsruhe centre of control at an alti-
tude of 19,000 feet ("190"). The centre
of Langen expects it to be handed over
at an altitude of 26, 000 feet (260",
bottom right of second column). Now,
if there were a second control strip
announcing a second aircraft for one of
the points of intersections at the same
time and same altitude, the controller
would be left with some 20 minutes to
"coordinate" this situation of "conflict".
A possible solution might be to call the
pilot of the first aircraft to change alti-
tude. Having received confirmation by
the pilot, the controller would then
take a pencil to cross out "190" and
write down the "coordinated" altitude
on the paper strip instead.

In effect, the example on how control-
lers use flight strips while coordinating
"conflicts" has only been provided for
purposes of introduction and illustra-
tion. It serves to illustrate the approach
taken by Workplace Studies. Having
accumulated a larger number of obser-
vations on the many ways paper strips
are used and manipulated by control-
lers, Richard Harper and Abigail Sellen
have pointed out that paper-based con-
trol strips have physical properties
difficult to replace by other media of
representation. They conclude that
"paper has helped to shape work prac-
tices, and work practices have been
designed around the use of paper"
(Harper & Sellen 1995: 2). While both
claims have become commonplace
within Workplace Studies and adjacent

49

areas of research, I will argue that both
claims are — still — waiting for specifi-
cation. In order to explain why it is so
difficult to divorce practices of air traf-
fic control from paper strips, the pre-
sent contribution suggests taking three
steps of analysis. The first step (section
2) is to theorise the use of paper in
terms of a medium of representation in
the course of dealing with more and
less critical situations. The problem of
representation of both accidents and
normal operation needs to be theoreti-
cally reflected; and this reflection goes
beyond the habits and the present cor-
pus of Workplace Studies. In a second
step (section 3), | will turn to the em-
pirical level of the analysis and present
the issue of the paper strip in its organ-
isational contexts, including that of the
collaborative research project the pre-
sent contribution draws on. This is a
necessary prerequisite to specify prac-
tices, which have co-evolved with the
use of paper strips (section 4). It is the
analytical distinction of the "cyclical"
nature of practices, which helps to
identify practices of different scale and
scope. This extension of the notion of
practices to meso- and macro-level
observations may be seen as an
achievement in itself. In addition, it
prepares for a return to the problem of
representing normal operations, which
has been theoretically reflected in a
previous section. The conclusion
reached in this study (section 5) is that
paper strips are multiply embedded.
They help to stabilise cycles of prac-
tices, the permanent reproduction of
which is critical to air safety.

2 Organisational ethnogra-
phy: the active production
of safety

This section discusses a shift in the
understanding of safety. If safety is
identified with the absence of acci-
dents, the representation of critical
situations is (nothing but) a matter of
hindsight. A perspective, which high-
lights the active production of safety,
in contrast, requires examining the
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role of different media of representa-
tion and the way they are linked to
specific practices. Here, | chart how
the latter view has emerged from the
former, which prepares the ground for
subsequent empirical analyses.

Dealing with technical failures and
accidents, social studies of technology
and risk have often highlighted that
their representation is a matter of
hindsight. 1t would therefore be simply
erroneous to think that accident repre-
sentations established post hoc provide
significant information on the condi-
tions facing the operators in a situation
of crisis. The problem of hindsight per-
sists regardless of whether technical
systems have been equipped with fail-
ure-proof technologies of recording
and conserving accident data. Even
black boxes containing flight data and
cockpit voice recorders which are de-
signed to withstand the crash of an
aircraft sometimes fail or do not con-
tain reliable data on the course of an
accident (Potthast 2006). If there is a
single major achievement in the social
sciences within the area of risk re-
search, it is the way in which the idea
of a perfectly neutral medium allowing
for unquestionable representations of
accidents has been challenged. This is
why the "black box" has enjoyed par-
ticular attention in this area of re-
search and has even become a meta-
phor to characterise its constructivist
approach. At some point, "opening the
black box" had become a standard ana-
lytical operation. While this has unde-
niably helped to integrate a social sci-
ence approach to the study of technol-
ogy and risk, its success may have
caused the demise of its analytical
power. According to the critical diag-
nosis of Langdon Winner, constructiv-
ist research on technology and risk had
become irrelevant as early as the
1990s, restricting itself to a critical
gesture of repeatedly "opening the
black box and finding it empty" (Win-
ner 1993).
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In the past, sociological research has
struggled to capture "accidents" as a
legitimate object of inquiry.4 However,
social studies of technology and risk
have flourished, not content to focus
on a ritualised questioning of hindsight
(of accident representations). In the
following, 1 will discuss some ap-
proaches that have escaped a narrow
conception of accidents and developed
an alternative view on how to deal with
critical situations. Among the ap-
proaches which have somehow man-
aged to deactivate the problem of hind-
sight, one has to mention the work by
Charles Perrow. His book on "normal
accidents™ (Perrow 1984) has had a
major impact as it shifted from viewing
accidents as single events to their inner
dynamics. Having discovered that
technical failures and breakdowns fol-
lowed different sequential patterns,
Perrow launched a comparative re-
search program on different technolo-
gies. Once reconceived of as sequences
of events rather than indivisible events,
accidents can be shown to leave more
or less scope and time for interpreta-
tion and intervention by users and
operators. According to Perrow's con-
clusion, this scope for diagnosis and
reaction depends on the objective
characteristics of technical systems.
Following this account, the problem of
hindsight can no longer be generalised
and may be reformulated. Hindsight is
a matter of degree, depending on dif-
ferent types of system design. Read as
a strategy to tackle the problem of
hindsight and to capture accidents as
an object for sociological inquiry, Per-
row's study has three implications,
which have become signposts for sub-
sequent research. First, the problem of
post hoc representation has been
specified in terms of its recipients.

4 According to Judith Green, "sociology has
largely ignored accidents as a legitimate
object of study. This (...) neglect is not mere
coincidence but an inevitable outcome of
the ways in which accidents have been
constructed. When they have been studied,
accidents have been redefined as 'non-
accidental™ (Green 1997: 15).
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Hindsight is not a problem to an ab-
stract observer or the imagined general
public but to the operators of technical
systems. Second, the notion of hind-
sight is re-defined. Only if leaving no
room for interventions, representa-
tions of accidents are counted as repre-
sentations with hindsight. Third, the
definition of accidents is extended to
potential accidents or accidents which
have been prevented.

Developing independently of the "nor-
mal accident approach”, there has been
a second stream of research originating
from a North American campus, which
has succeeded to by-pass the problem
of hindsight. Its focus is on "highly
reliable organisations”, or "HRO"; that
is organisations which run risky tech-
nical systems often without ever hav-
ing produced an accident (La Porte &
Consolini 1991, Rochlin 1993). Accord-
ing to the HRO approach, this out-
standing performance of actively pro-
ducing safety requires explanation. By
implication, safety is no longer defined
as the absence of severe accidents. In
accordance with the adherents to HRO,
who claim that this is a poor and pas-
sive understanding of safety (Rochlin
1999: 10, 2003), the central question is
no longer "how do organisations pre-
vent that accidents occur?", but rather
"how do organisations deploy which
modes of representation in order to
anticipate accidents?"s

This is a tricky question if one takes
into account that control room person-
nel relies on representations of techni-
cal failures, which are themselves ex-

5 For an overview on the HRO approach,
see Roberts (1993). Air traffic control has
been among the first and favourite objects
of inquiry of this approach (La Porte 1988).
For more recent publications taking a simi-
lar perspective, see Vaughan (2005) on air
traffic control and Bourrier (1999, 2001)
and Perin (2005) on controlling and main-
taining nuclear power stations. A major
study on air traffic control based on long
term ethnography and some 180 interviews
in four air traffic control centres in the US
is underway and carried out by Diane
Vaughan.
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posed to technical failure. This phe-
nomenon, referred to as second order
failure (Hirschhorn 1984), calls for
differentiation of the notion of break-
down and failure, which is highly rele-
vant to the case of air traffic control. As
illustrated by the subsequent sections,
air traffic controllers cannot directly
access first order failures. They live in
a virtual environment, fully dependent
on media of representation, and are
therefore exposed to second order fail-
ures. Given this dependence, one has
to take a closer look at how the respec-
tive representations are used to antici-
pate and respond to critical situations.
To attribute primacy to any single me-
dium of representation would be un-
founded. This will be strikingly illus-
trated by the case of air traffic control
(to be introduced in the following sec-
tion). This empirical case emphasises
that the analytical challenge consists in
capturing the coexistence of different
"medialities" having diverse proper-
ties. Rejecting the idea of an a priori
convergence of media, one needs to
search for an alternative way to explain
why technical systems are operated
reliably, despite their management
being divided up between different
media.

In the field of social studies of technol-
ogy, many authors have argued in fa-
vour of a "difference of media" hy-
pothesis (Latour 1991, 1996, Rammert
1998, Schittpelz 2006, Strubing
2006). Many of these contributions,
however, have failed to provide em-
pirical analyses along with a challeng-
ing theoretical program. In order to
cover this research lacuna, I have sug-
gested focusing on breakdowns or ac-
cidents waiting to happen, thereby
transforming the normal operation of
technology into a more exotic species
(Potthast 2007). Studying how organi-
sations cope with breakdowns and
failures, "normal" operations appear
less orderly. "Accidents and their sub-
sequent inquiries are perhaps the only
passing moment when outsiders may
glimpse the routinely less orderly, less
rule-controlled world of technology
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and science. However, because it is
seen this way only around accidents,
the belief is consolidated that normally
practices are more orderly” (Wynne
1988: 150). Ethnographic analyses of
normal operations have to keep acci-
dents at an analytical distance. Other-
wise, analysts would fall back into an
explanatory scheme opposing rules
(explaining normal operation) and
exceptions  (explaining  accidents,
thereby confirming the primacy of
rules), which cannot be taken for
granted. Technical systems are oper-
ated by highly specialised experts who
have often developed remarkable skills
and routines in coping with critical
situations. However, in building up
these routines, communities of prac-
tice contribute to shift the definition of
rules (Vaughan 1996, 2002). In short:
"[p]ractices do not follow rules; rather,
rules follow evolving practices"
(Wynne 1988: 153). By consequence, it
may be deviations from the rule, toler-
ated by a community of practice, which
contribute to reliably operating techni-
cal systems (Ortmann 2003). At the
same time, tolerating deviations from
the rule may lead to the emergence of
practical rules. This line of argument
has allowed for an alternative account
of accidents and incidents. There may
be accidents although everyone in-
volved in the process has stuck to the
(emergent set of practical) rules.
"Working in practice but not in theory"
(La Porte & Consolini 1991)? Con-
fronted with accidents which cannot be
accounted for in terms of a violation of
rules? Faced with the reliability of
normal operations which cannot be
explained other than in terms of violat-
ing rules? Given these paradoxes, |
suggest to abandon the focus on "acci-
dents". Instead of taking rules and
their exceptions for granted, | will
rather speak of "critical situations”
which need to be approached by means
of ethnographic inquiry.

Taking the problem of hindsight as a
point of departure, the present section
has theorised on the status of (differ-
ent) media of representation for ex-
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plaining the reliable operation of com-
plex and risky technical systems. This
reflection has gone beyond the current
corpus of Workplace Studies in order
to prepare for a more specific explana-
tion of a puzzling empirical phenome-
non: Why is it so difficult to divorce
practices of air traffic control from
paper strips? | will now turn to the
empirical level of analysis. The follow-
ing section puts the paper strip in its
broader organisational contexts and
retraces a recent chapter in the long
history of its failed replacement. Con-
trasting this story of failed research
and development efforts based mainly
on interviews and documentary analy-
ses, | will then draw on in-depth eth-
nographic observations in order to
specify practices, which have co-
evolved with the use of a specific me-
dium of representation (section 4).
Both sections are based on field re-
ports | contributed to a collaborative
research project (Potthast 2002).

3 The organisational context
of the paper strip and of the
empirical fieldwork

The large technical system of air trans-
port has a remarkable record of avail-
ability. Air traffic has experienced local
shut-downs due to bad weather condi-
tions, war or terrorist attacks, but it
has never come to a global standstill.¢
How to account for the safety record of
air traffic control? How to explain the
small number of plane crashes air traf-

6 In 1981, a strike of air traffic control
brought the North-American airspace close
to a complete halt (Nordlund 1998).
Twenty years later, on 11 September 2001,
the same continent came to its first stand-
still of civil air transport in history. Air
traffic controllers were ordered to land
about 4,500 planes in a few hours (9/11
Commission 2004: 46). According to the
9/11 report, among the authorities involved
in responding to these terrorist attacks, air
traffic control was the only agency that
deserves praise for its performance. Carry-
ing out the unprecedented task of safely
landing an enormous number of aircraft,
"[t]hey have been superb” (ibid.: xvii).
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fic control has been made responsible
for? Although offering some insights to
the organisational contexts of air traf-
fic control in Europe, the present sec-
tion does not yet provide an answer to
this question but adds many aspects,
which make the achievement of safety
in air traffic look very unlikely. Pre-
supposing that readers are not familiar
with the processes of air traffic control,
the section is set up as a guided tour of
this world, arranged in a conventional
mode of ethnographic accounts. Its
story-line is the biography of a re-
search and development project in
which | have been involved, thus in-
cluding reflexive elements.

The present contribution is based on
ethnographic fieldwork and interviews
carried out in the context of a larger
international collaborative research
project (named "LOOK"). Commis-
sioned by the Eurocontrol Experimen-
tal Centre, which long ago adopted the
view that paper strips must be substi-
tuted, a large research consortium was
established to prepare for a multi-
dimensional testing procedure. Sup-
posed to prepare grounds for a system-
atic comparison of different working
positions in terms of safety, the project
was expected to support the develop-
ment of digital control strips as a me-
dium of representation.” Constructing

71 was contacted by CETCOPRA (Centre de
Recherche des Techniques, des Connais-
sances et des Pratiques), a Paris-based
research group, to take part in this project.
Firmly rooted in more than a decade of
extensive fieldwork, CETCOPRA has estab-
lished an unusual blend of sociological and
anthropological approaches to technology
(cf. Bowker 1996). Ethnographic fieldwork
has been carried out in the cockpits of civil
and military aircraft (Moricot 1997, 2004);
it has covered the development of new
aircraft (Scardigli et al. 2000), aircraft
maintenance (Moricot 2001), the innova-
tion of air traffic control systems (Poirot-
Delpech 1995) and their maintenance
(Martin 2000). Sites of ethnographic in-
quiry further include air traffic control
rooms (Vongmany 1998) and training fa-
cilities for pilots and air traffic control staff
(Dubey 2001a, b). There is even an ethno-
graphic study devoted to working condi-
tions of cabin personnel accompanying

53

a comparative simulation that delivers
legitimate proof turns out to be a de-
manding task. It calls for a more thor-
ough investigation of the role of media
of representation in critical situations
(outlined in the previous section and
carried out in section 4).

3.1 First stop: Eurocontrol Ex-
perimental Centre

The Eurocontrol Experimental Centre
is located next to a former military
airport at Brétigny. South of Paris, but
badly connected to public transport,
we are picked up at a local train station
by an employee of Eurocontrol. It is
the first time | have been in a car as-
signed diplomatic status. I am once
more impressed with my first view of
the research facilities of Eurocontrol.
Having been the last to arrive at the
research facilities, we are seated in a
bright and modern conference room.
Some twenty persons present them-
selves as experts in such fields as cog-
nitive sciences, ergonomics, informa-
tion sciences, human-machine interac-
tion. Their affiliations range from
Paris-based university labs to univer-
sity hospitals, civil and military gov-
ernmental research organisations. The
session is coordinated by two Eurocon-
trol researchers who start off with a
surprisingly tight schedule for what
they call a "multi-dimensionally vali-
dated simulation of different alterna-
tives of controller environment (paper
strip, Digistrip and stripless)".8 Later
in the discussion, the official project

long-haul travel (Dubey et al. 2000). Bring-
ing together some of these different profes-
sional and organisational perspectives on
the operation of air transport, a first syn-
thesis study was published in 1994: "Faced
with automation: The pilot, the controller
and the engineer" (Gras et al. 1994, cf. Gras
1989). About the same time, extending
towards more theoretical and historical
ambitions, "Grandeur et dependence"
(Gras 1993, cf. Gras 1997) became the
French contribution to the then emergent
approach on "Large Technical Systems"
(Joerges 1988).

8 See Eurocontrol Experimental Centre
Annual Reports (2000: 33, 2001, 2002)
and Grau et al. (2003).
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title is shortened and referred to sim-
ply as "the simulation”.

During a break, I meet Mr H. who is
closely familiar with the Digistrip de-
velopment project. Thanks to his ini-
tiative, 1 have an opportunity to be
introduced to the then current version
of Digistrip. It is basically a large touch
screen modelled after the rack conven-
tional paper strips are placed on. In
terms of flight data displayed, digital
flight strips do not differ from the con-
ventions explained in the introductory
section. Each digital strip contains
information on a single flight. Placed
in two rows on the rack (which is now a
screen), digital strips can be sorted and
re-sorted by slightly moving fingers on
the surface of the screen. According to
Mr H., the Digistrip and its screen con-
serve working routines that have de-
veloped around the paper strip. This
includes registration of inscriptions
written on the screen. What is more,
Digistrip is equipped with a recogni-
tion program which identifies a num-
ber of symbols (numerals and charac-
ters). This is why Digistrip promises to
close the information loop left open by
paper strips as illustrated earlier.®
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3.2 Second stop: European skies
as a political arena

If successful, the simulation would
take Eurocontrol's interest in replacing
paper strips by digital flight strips a
step further. Undeniably, the support-
ers of the digital strip have a salient
argument. Provided that it comes with
a reliable technology of script recogni-
tion (for instance of notations regard-
ing flight altitude, see introduction),
digital flight strips would allow for a
feedback of information into the sys-
tem in real-time. This, in turn, is seen
as a considerable improvement in the
level of interoperability within air traf-
fic control, a key mission for Eurocon-
trol.10 Table 1, comparing the organisa-
tion of European and North-American
air traffic control services, is often used
to illustrate the European challenge of
ensuring interoperability.

While being of comparable size and
counting a comparable number of hub
airports, the structure of European
airspace is much more compartmental-
ised than its US counterpart. As shown
by table 1, Europe has 47 organisations
responsible for air traffic control (while
the US have only one); 58 Upper Area

us Europe
Airspace [million km?] 9,8 10,5
Hubs 31 27
Civil and military air traffic control organisations 1 47
Upper Area Control centres 21 58
Operating systems 1 22
Program languages 1 30
Air traffic control costs per flight [US-$] 380 667

Table 1: The divided European sky (source: Zetsche 2004)

9 There is a range of developmental projects
on digital strips attempting to conserve the
advantages of paper-based environments
(Mertz et al. 2000, Guichard 2001, Durso
et al 2005). Digistrip has been developed
by CENA (Centre d'Etudes de la Navigation
Aérienne), a research centre of the French
Ministry of Transports, and has been re-
branded "Vigiestrip" (Pavet et al. 2006).

10 At an early stage, Eurocontrol had to
abandon its initial mission to create a sin-
gle European sky. Having reframed its
mission since then, it now cares for the
interoperability of a European airspace
which continues to be divided. Both, the
history of divided skies (Bremer 1976), and
the interrelated history of Eurocontrol
(Eurocontrol 1993-2003), are still waiting
to be analysed in detail.
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Control centres in Europe compare
with only 21 in the US. European con-
trol centres employ 22 different oper-
ating systems and 30 different pro-
gram languages. In the US, there is
only one operating system and one
programming language. Reportedly,
these differences are reflected by the
respective costs. Air traffic control
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Among others, the centre of Karlsruhe
was expected to send controllers to
take part in the simulation to be ar-
ranged by the research consortium,
commissioned by Eurocontrol. This is
why | was invited to do ethnographic
fieldwork at this particular centre. Fur-
thermore, | had the opportunity to
accompany Gérard, member of the
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UAC MAASTRICHT
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> FL 245

Figure 2: Horizontal and vertical organisation of Air Traffic Control in Germany (source: DFS

1997)

costs in Europe amount to 667 US-
Dollars per flight. In the US, the price
of a safe flight is 380 Dollars. This dif-
ference in costs is very significant con-
sidering that the German airspace
alone accounts for three million flights
per year.

Figure 2 shows how the German air-
space is organised. Vertically, it is di-
vided up into an upper and a lower
slice; in its horizontal extension, it is
split up between a number of geo-
graphical sectors. Figure 3 shows the
upper area sector controlled by the
centre of Karlsruhe ("Rhein Radar").

CETCOPRA team, spending several
days at the Upper Area Control centre
of Reims.

3.3 Third stop: The repetition of
critical incidents

During this field trip, we meet an ex-
perienced controller who has recently
provoked a near-miss. He takes us with
him to a working position the only
purpose of which is to recapitulate
critical incidents. Together we are
watching the short critical sequence,
again and again. Unsurprisingly, we
struggle to seize the severity of the
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Figure 3: Flights controlled by the Upper Area Control Centre of Karlsruhe (source: DFS
1997); the charts show flight paths, colour-coded by departures (red), arrivals (green) and
en route flights (blue)

cTil| sET 2|4
| CONFLICT ALERT MESSAGE
94 —

Figure 4: Conflict alert message displayed by air traffic control radar screen
(http:/fawacurceontrol int/muac/public/ standard__page/PDphotoGallery.html, download-
ded 20 Nov. 07); see also the Atlanta Terminal Approach Control centre which provides live
monitoring online (http://atcmonitor.com/, latest view on 30 March 2008)
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situation for its representation, by ra-
dar images and recorded radio calls,
remains rather distant and virtual.

The two needles highlighted in red (cf.
figure 4) represent two aircrafts which
are flying at the same altitude (36.000
feet). As they are calculated to arrive at
the same time at a point of intersec-
tion, air traffic control needs to step in
and handle the potential "conflict". The
emphasis on paper strips should not
obscure the fact that air traffic control
is also based on radar screens. Control-
lers are provided with a double repre-
sentation of their area of responsibility.
As stated before, there are always two
controllers in charge of a sector. On
average and during the daytime, they
have to simultaneously keep an eye on
about 15 flights.

On the radar screen, each flight is rep-
resented by a needle indicating the
direction of the aircraft (cf. figure 5).
The length of the needle correlates
with the speed of the aircraft. Calling
"DLH123", the controller can establish
radio contact with the pilot. 330",
once again, indicates the current flight
level, and "<F" tells the controller that
the plane has started in Frankfurt.

DLH123
330 <F

Figure 5: Representation of an aircraft by
air traffic control radar screen

3.4 Fourth stop: The division of
technical support

Arriving at the Karlsruhe centre, 1 am
met by Mr. L., a former controller who
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is now managing the technical support
division. He describes his job as a con-
stant challenge consisting of two tasks:
first, to stay close enough to everyday
operations to understand its manifold
requirements; and second, to carefully
guide the centre through the inevitable
technological improvements. Carrying
out this task, he has to mediate be-
tween two spheres of activity both of
which tend to be closed worlds. While
many centres have been trapped in a
process of divorcing "operations peo-
ple" from "technical people", Mr. L.
claims that Karlsruhe was lucky to es-
cape this separatist trap: For a particu-
lar historical reason, it is the only
German centre to have an in-house
development team. This team is said to
have "grown up" with the system and
taken care of its development for dec-
ades. All interviewees confirm this
view. Following the path of in-house
technological development and locally
adapted implementation, the
Karlsruhe centre is presumed to have a
long-term regional advantage.

3.5 Fifth stop: Control room

Inside the control room, | am often
reminded of Mr. L.'s motto. He needs
to do everything in order to prevent the
controllers' sense of safety from being
negatively affected. This implies adher-
ing to high standards of transparent
communication and avoiding any kind
of behaviour, which could lead to bar-
riers of communication or mutual
blame. Most importantly, controver-
sies about the right path of technologi-
cal development must be kept out of
the control room.
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Figure 6: Air traffic control room (source: DFS 1997)

In a word, the operations room must
be free of conflict — and this indeed is
the case! Whenever | am in the control
room, during day or night shifts, con-
trollers behave towards each other at a
strikingly high level of professional
sincerity. There is no sign of ambiguity
or aggression. The rules of socially
competent and fair behaviour seem to
be clear and undisputed. It adds to this
impression of sincerity that no oppor-
tunity is missed to greet each other and
to shake hands. Whoever visits the
control room, for whatever purpose, is
carefully introduced.

In many respects, the control room
was quite accessible for carrying out an
ethnographic program which | have
developed elsewhere (Potthast 2007:
87ff.). Within the flow of work prac-
tices, there are moments of increased
attention. These are easily distinguish-
able from routine action. Signals of
increased attention and nervousness
multiply; lowered voices; curt phone
calls ("call you back!"); requests for
repeating messages. A control team
facing a difficult situation is often
joined by colleagues standing behind
them and observing what is happening.

In such cases, they stay at arm's length
and act in a perfectly unobtrusive
manner. If asked, they are capable of
explaining what has happened.

Notwithstanding these informal gath-
erings, air traffic control is carried out
by teams comprised of two persons.
Each team is in charge of a geographi-
cal sector and provided with two dif-
ferent modes of representations. On
the one hand, there are radar screens,
on the other hand, each of the working
positions ("suites'") has paper strips
placed on a rack. When a new paper
strip comes in, it is put on the rack
according to two simple basic rules.

First, it is placed next to those flights
heading for the same (few) points of
intersection. The second principle of
the sorting order is simply chronologi-
cal. Following both principles, strips
are constantly re-grouped. As de-
scribed earlier, some flights need to be
coordinated. In this case, changes of
direction, altitude or speed are written
on the respective flight strip.

Finally, there are distinct job descrip-
tions for the two positions of a control
team. Placed on the left side (cf. figure
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Figure 7: Air traffic control "suite" (source: DFS 1997); a typical air traffic control working
position is designed for two persons and equipped with radar screens and a rack for flight
progress strips ("Kontrollstreifen") in the middle; there is a controller position on the left and

a coordinator position on the right

7), "The radar controller is in charge of
identifying and maintaining the desti-
nation of flights. He has to (...) declare
clearances and give orders to ensure
that minimum separation between
aircraft is respected at every time and
to document these activities on the
flight strips” (DFS 1997: 4; my transla-
tion). To his right, "the coordination's
controller is in charge of collecting and
distributing information. He approves
on taking over flights from adjacent
sectors and is in charge of the handing
over by radar. Based on control strips,
he produces and keeps an up to date
image of the traffic situation. He an-
nounces potential violations to mini-
mum separation to the radar controller
(...)." (ibid.: 11; my translation).

3.6 Sixth stop: Seminar room

If there is a single space in which the
worlds of operations people and tech-
nical people overlap, it is the seminar
rooms. Controllers are frequently re-
quested to attend presentations on

diverse subjects related to their work,
be it a future re-organisation of sector
boundaries or the introduction of a
new software package. Taking part in
one of these seminars, actually on the
introduction of "Reduced Vehicle
Separation Minima" (RVSM), | am
struck by the overly didactic and highly
ironic style of presentation. In terms of
atmosphere, it is hard to imagine a
sharper contrast to the almost assidu-
ous sincerity encountered in the con-
trol room. The presenter anticipates
this, delivering a remarkable perform-
ance of self-irony. His visual presenta-
tion consists of a close sequence of
well-prepared didactic elements. How-
ever, permanently interrupting himself
and commenting on every single didac-
tic clue, he makes it look ridiculous.
The public clearly enjoys this perform-
ance. Participants are highly respon-
sive, and contribute funny remarks and
comments throughout the presenta-
tion.
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3.7 Seventh stop: The sudden end
of a research project

After its first year, the collaborative
research project came to a sudden halt.
Since then, only one out of three
scheduled simulations did take place.
The sudden end also implied that the
project, conceptualized as a systematic
comparison between work practices in
different regional centres (i.e., the con-
tribution by CETCOPRA), had to be
abandoned at an early stage.l

Organised as a guided tour, the present
section has told the story of an aban-
doned research and development pro-
ject, which aimed at replacing paper
strips by digital strips. Pointing to the
practical circumstances of the project
rather than to particular uses of the
paper strip, it has been shown that
there are many reasons to doubt that
paper strips will soon be replaced. Pro-
vided that the everyday production of
air safety is deeply embedded in re-
gional exceptionalism and path de-
pendency, and given the delicate na-
ture of the relationships between op-
erations and technical development, it
is a task of extraordinary complexity to
build up a simulating and testing pro-
cedure, which is consistent and con-
sidered legitimate by all parties in-
volved. The next section will provide a
more fine-grained analysis of this pic-
ture.

4 Cycles of practical activi-
ties supported by paper

How is it possible to reliably operate
technical systems despite their being
divided up between different media?
As argued before, adjustment between

11 The only reason provided for the decision
to stop the project was a financial bottle-
neck caused indirectly by the attacks of
9/11 (Dubey et al. 2002: 2). The budget of
air traffic control is calculated on the
amount of air traffic control charges paid
by airlines. As a result of air traffic signifi-
cantly decreasing after 9/11, the revenues
of air traffic control including Eurocontrol
and its European Experimental Centre
were also affected.
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different types of technology based on
different types of media cannot be
taken for granted. Instead, one may
expect that this implies a permanent
effort of mediation. "Because of their
arbitrary nature, languages, bodily
techniques and rituals seem to have a
tightly restricted potential for accumu-
lating refinement and integration™2
(Schittpelz 2006: 104). The observa-
tions analysed in the present section
focus on paper strips at the interface of
extra-somatic and somatic technology.
This is what ethnographic studies on
air traffic control workplaces have usu-
ally done. Consequently, there are
well-documented and detailed obser-
vations on the uses of paper strips.
This has been crucial in developing a
new understanding of how air safety is
actively produced. However, revealing
mediating practices has often re-
mained inconclusive. The present sec-
tion will therefore go beyond the habits
of Workplace Studies and be more pre-
cise about the way practices are identi-
fied. It will do so by distinguishing
different sets of practices by taking
their cyclical (or recursive) nature as a
common trait and the length and scope
of cycles as a criterion for differentia-
tion. Interpreting the empirical mate-
rial with this analytical device, | have
identified four sets of practices pre-
sented here in an ascendant order. To
begin with, there are observations on
the role of control strips for stabilising
the shortest cycle of control activity. It
is this cycle, which has attracted most
attention by former research — at the
expense of neglecting the other three.!3

12 Translated by the author from the Ger-
man original.

13 The basic material generated and ex-
plored in the following pages is about dif-
ferent life cycles of information. This is
partly in accordance with an ethnographic
convention which has been presented most
comprehensively by Richard Harper
(2000). It is surprising that while the au-
thor often compares different ethnographic
studies on different subject areas, his "eth-
nographic program" seems to be built on
the assumption that there is only one cycle
of information per organisation.
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4.1 Passage of a plane

Using paper control strips, the work of
air traffic control gains a dimension of
physical experience. Control strips "are
materialising” flight movements; and
they do so "one by one" (Gruszow
1999). Paper strips remind controllers
of the trivial fact that each aircraft is a
discrete entity. A paper strip put on a
plastic slide and placed on the rack is a
plane entering the control room. A
similar observation can be made about
a plane leaving the sector. To hand
over a plane to an adjacent sector, the
radar controller provides its pilot with
the new radio frequency. Having re-
ceived confirmation he simultaneously
says "bye-bye" to the pilot and throws
away the paper strip. These two ges-
tures mark the beginning and the end
of the shortest cycle of control prac-
tices. Within this cycle, there are vari-
ous activities which involve the ma-
nipulation of control strips. As de-
scribed above, the tasks of the two con-
trollers differ and are only loosely cou-
pled. At the same time, activities car-
ried out by the radar controller need to
be intelligible for his or her colleague
and vice versa. Activities directed at
moving or marking paper strips are an
efficient way to maintain this level of
intelligibility. This is even more obvi-
ous as there seems to be no need for
oral communication. While doing their
work, controllers are rarely seen talk-
ing to each other. This is how paper
strips work: they stabilise an arrange-
ment of parallel yet related activities.
They bring about an element of scan-
sion and rhythm, which contrasts with
the type of balanced attention required
by watching radar screens. To use a
favourite quote of a number of control-
lers: "Thanks to paper strips, control
activities are palpable" ["greifbar"]. To
give an example, a controller might put
a paper strip slightly on the edge of the
rack. This is to signal a potential con-
flict without having to interrupt or to
wait for his colleague who is still carry-
ing out another task. Paper control
strips stabilise passages of planes and
are used as a medium of communica-
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tion facilitating temporally deferred
interactions between controllers.

4.2 Hand-over

Some of the partners contributing to
the collaborative research project
raised a fundamental criticism towards
the selection of sequences decided to
be relevant for a comparative simula-
tion. They expressed concern that
situations in which paper strips matter
most may turn out to be impossible to
simulate. They argued that limiting
simulations to a closed single "suite"
(of two working positions) was an un-
justified design decision and a ques-
tionable limitation. Controllers in
Karlsruhe would support this criticism.
They report that paper strips are of
particular importance when co-
presence (of two controllers, as de-
scribed in the previous paragraph) is
interrupted. There is one type of inter-
ruption which occurs on a regular —
and cyclical — basis: having worked for
90 minutes, controllers are replaced
for a break. A smooth hand-over pre-
supposes that a controller who is about
to take over responsibility is capable to
quickly grasp an overall picture of the
current situation. This is when the pa-
per strips, sorted on a rack in a way as
to anticipate potential conflicts, are
often used. On several occasions, |
have observed that, arriving at a con-
trol station, controllers use their fin-
gers in order to memorise the repre-
sentation of their flight sectors. Swiftly
touching control strips one by one, and
sometimes slightly changing their sort-
ing order, they seem to actively appre-
hend the situation. Shift work brings
with it a second cycle of practices,
which is not defined by paper strips
but stabilised by their use in hand-over
situations.

4.3 Rite of passage

The collection of paper strips serves as
a mode of representation, which dupli-
cates the control system by radar. In
case of emergency, it may also act as a
medium of representation substituting
for radar screens (cf. Hutchins 1995).
This is a lesson many controllers have
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learned by the end of their professional
training: Out of the blue, their instruc-
tors would switch off the screen. This is
a hard test which is said to shortly pre-
cede the veritable rite of passage of the
"first release": the first time a control-
ler takes full responsibility of a geo-
graphical sector (Dubey 2001b: 173ff.).
Members of the CETCOPRA research
group reported that some instructors
went on testing their former trainees
by switching off the radar screens and
enquiring about the location of planes
on the basis of paper strips.’4 These
tests are events of high significance for
they recall the rite of passage and
thereby contribute to reproducing a
specific pattern of relationship be-
tween more and less experienced con-
trollers. Concerning the issue of medial
representation, re-enacting these tests
may be regarded as a ritual of distrust.
Faced with the test situation, control-
lers need to distance themselves from a
particular medium of representation
(namely radar screens) and to switch
to the medium of paper strips for com-
pensation. As a result, they might re-
main somewhat suspicious of the radar
screen. In other words, testing is a way
of exposing the mediality of a medium.

A rite of passage constitutes and is
accompanied by a third set of cyclical
practices. Also being stabilised by the
use of paper strips, its life cycle is
much longer than those identified in
the previous paragraphs. By implica-
tion, first release experiences and tests
are events which rarely happen. Statis-
tically speaking, they are low-
probability events. In order to under-
stand their significance, one needs to
look more closely at the social pattern
in responding to situations of high
uncertainty. As illustrated above, con-
trollers may be responsible for causing
a near-miss. Although this might hap-
pen only once in a controller's lifetime,
controllers say they would always re-
call this event. More importantly, they
report that to go through a troubling

14 Thanks to Gérard Dubey for sharing this
observation.
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situation of high uncertainty is far
from being a private experience. Con-
trollers claim to be aware of their col-
leagues (responsible for adjacent sec-
tors) being "in form" or struggling.
This is why it does not come as a sur-
prise when a controller, unable to cope
with a complex situation, calls out
"stop!" Given the current design of air
traffic control, managing (or failing to
manage) situations of crisis will never
be left unnoticed to colleagues. What is
more, the collective dimension in re-
sponding to critical situations can be
expected to result in a strong social
and affective cohesion. According to
the analyses of the CETCOPRA group,
this is why social organisation in air
traffic control centres takes the par-
ticular form of "clans” (Dubey 2001b:
195). Following this interpretation, the
rite of passage provides a model for
how critical situations are managed.
"The existence and the mediation of
the collective compensates for the
guasi-absence or the virtual presence
of aircrafts. In other words, controllers
catch up on the distance which sepa-
rates them from the sky and from the
reality they are acting upon (..)"s
(Dubey 2001a: 13).

4.4 Generational change

Interviewees at the Karlsruhe centre
are convinced that Digistrip, as pre-
pared and tested by Eurocontrol, is
incompatible with a future operation
system all German air traffic control
centres are waiting to be equipped
with. This is why the Karlsruhe re-
gional centre would not openly opt for
Digistrip. In the light of this macro-
political constellation, both the simula-
tion and the future of Digistrip do not
look very promising. But interviewees
also let me know that they are confi-
dent to find a way to locally develop a
new version of Digistrip which would
be adapted to the specific requirements
of that centre. If this vision was im-
plemented, the Karlsruhe centre would

15 Translated by the author from the French
original.
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again demonstrate its commitment to
always opt for fully tailored solutions
and never become dependent on ex-
ternal expertise.

If asked whether Digistrip will be in-
troduced or not, interviewees answer
by embedding this question into a lar-
ger political framework. Without going
into details, these accounts help to
explain why | did not come across a
single voice of dissent or a single sign
of resistance against the idea of turning
paper strips into digital strips. It seems
to be more important and a reason of
confidence that the regional centre is
able to integrate the issue of Digistrip
into the particular Karlsruhe success
story. If there was no doubt about the
centre's exceptionalism, there would
be no reason to worry. Confidence,
however, is paired off with a gloomy
picture. The local success story might
soon come to an end as the generation
that has developed the system from
scratch, and has been in charge of its
maintenance since then, is now close to
retirement. Particularly, this applies to
the head of the software development
team who is said to personify the gen-
eration which grew up (with) the sys-
tem and who is said to "live the sys-

tem®™.

The preceding paragraph on the "rite
of passage" has dealt with an element
which is part of the training of air traf-
fic controllers. It has to be said that in
the age of simulators, this particular
exercise looks as if it was part of an
antiquated didactic repertoire. Observ-
ing changes in the process of training,
controllers of the senior generation
express a deep concern that the rise of
the simulator comes with the demise of
a more interactive professional train-
ing. They already feel surrounded by a
new generation of controllers labelled
"the Nintendo Generation". Members
of this generation are said to be no
longer rooted in aviation and therefore
to be deprived of an appropriate cul-
tural orientation. Among those, who
claim to have enjoyed full training, it is
common to criticise that current train-
ing practices fail to take into account
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the interface between pilots and con-
trollers. To bring evidence to this criti-
cism they point to the fact that training
sites, which once included airports, are
now situated far out in the countryside.
It should not come as a surprise, there-
fore, that younger colleagues no longer
had a "system's perspective” as they
had grown up and in a synthetic world.
The younger generation is supposedly
condemned to act in a synthetic world,
which is said to "lack depth" and will
neither object to digital strips nor de-
fend the Karlsruhe exceptionalism.
Members of the older generation tes-
tify that they "cannot imagine working
without paper strips”. However, with a
generation moving towards retirement,
the paper strip will probably disappear.
As opposed to the observations re-
ported and interpreted throughout the
preceding paragraphs, generational
change comes with a break in practices
rather than with cyclical practices sta-
bilised by the use of a particular me-
dium of representation.

5 Representing normal op-
erations

As stated before, the central problem
of coordination faced by centres of air
traffic control is to adjust between cen-
tralised flight plans and the semi-
autonomous actual movements of
planes.’6 To carry out this task, air traf-
fic control draws on two distinct sets of
representation. Its contribution to the
production of air safety needs to be
portrayed as a performance: flight con-
trol centres actively mediate between
the order of plans and the order of ob-
served events. Far-spread activities are
brought together, observed and coor-
dinated. This performance would not
be that noteworthy if air safety was
produced according to a superior har-
monious "logic of operation". However,

16 Although the introduction of TCAS, a
cockpit-based "Traffic Alert and Collision
Avoidance System", has by-passed air traf-
fic control, it seems to have further ampli-
fied this problem (cf. Weyer 2006, 2007:
76ff.).
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according to research on the large
technical system of air transport, this
assumption is erroneous. It seems to
be more appropriate to think of air
safety in terms of heterogeneous vi-
sions. Competing models of what is
considered to be the perfect order have
come to overlap (Gras 1993). Adher-
ents to different models can be identi-
fied by the way they conceive of and
handle critical situations. On the one
hand, one has to mention the model
named after "lIkarus" (Gras et al. 1994).
Claiming that the capacity for adapta-
tion and quick reaction by pilots is
crucial to air safety, its basic principle
is to protect the autonomy of pilots. On
the other hand, this model sharply
contrasts with a second one called
"mechanical bird". To opt for the "me-
chanical bird" is to subscribe to the
idea that there would be no risk of col-
lision if control was entirely delegated
to ground-based planning and engi-
neering (ibid.). As indicated (and de-
spite the fact that the titles chosen may
sound a little outdated), both models
are internally consistent in cognitive,
in normative, and in social terms. Both
models need to be permanently bal-
anced, and this is precisely the task left
to air traffic control (ibid.). To state it
more dramatically, air traffic is in
charge of the necessary linkages be-
tween the sky and the earth. Gras and
his colleagues have concluded that the
heterogeneous character of air trans-
portation must be taken seriously,
whenever new technology is intro-
duced. In line with this argument, the
present contribution systemically ex-
plored the coexistence of different me-
dia of representation and their implica-
tions for critical situations.

How to explain high levels of reliability
while taking into account a multiplicity
of different media? Following a theo-
retical exposition, the analysis took
two steps, drawing on ethnographic
material. First, | documented a failed
attempt to demonstrate the advantages
of digital strips over paper strips. Sec-
ond, | presented a number of observa-
tions on practices that have co-evolved
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with the use of the paper strip. The
first part of the analysis facilitated tak-
ing the second beyond the conventions
of Workplace Studies. Having placed
the paper strip in its organisational
contexts in the first place, the analysis
could be extended to practices of larger
scale and scope. Thereby, | have es-
caped the scheme opposing "microso-
ciality" and "macrosociality".l” | have
captured and characterised a maxi-
mum variety of practices all of which
are related to different types of critical
situations. Current initiatives to re-
place paper strips should be aware of
their contribution to stabilise critical
situations by closing the loop of cycli-
cal practices. Each cycle of practices
has a critical point of transition. This
has been particularly obvious in the
case named "rite of passage”. In this
regard, | have pointed out that (older)
controllers tend to shy away from me-
dial representations provided by radar
screens. As described above, they re-
peatedly stage the mediality of this
particular medium. Deliberately
switching off monitors, they point to a
potential for disruption and recall the
difference between first and second
order failures. This useful exercise in
comparing dis/advantages of different
media can no longer be reproduced
once paper strips have become re-
placed by digital strips.

The observations presented in this
article do not provide evidence that
paper strips are "irreplaceable". On the
other hand, the analyses presented
above do not support the following
view. According to Digistrip propo-
nents, paper and paperless control are

17 Ethnographic studies on "situated action™
tend to subscribe a microscopic research
program. As examined by Conein and
Jacopin (1994: 477), they often share two
explanatory goals. On the one hand, they
try to demonstrate that interaction with
objects cannot be decontextualised, that is
divorced from social interaction. Contrary
to this, they seek to show that each form of
knowledge or capacity is based on the use
of resources which are part of its particular
local environment.
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no longer exclusive alternatives for
technological development. The once
declared objective of substituting the
paper strip is said to have been re-
defined. In the meantime, all major
centres for research and development
have adopted a new objective and a
new rhetoric, which stresses "integra-
tion" instead of "substitution”. As the
potentials of "integration" are con-
stantly being emphasised, paper strips
have lost part of their backward repu-
tation. Even positive qualities - such as
being palpable, durable and adaptable
to extremely different situations - have
been attributed to paper strips (Pavet
et al. 2006: 55). However, while paper
strips have undeniably been rehabili-
tated, all the qualities rediscovered
relate to the smallest cycle of practices.
What then about the remaining cycles
of practices reproduced and stabilised
with the help of paper strips? Control-
lers and engineers interviewed during
the case study emphasise a "longue
durée" perspective. Unremittingly,
they give priority to observations,
which refer to more extended cycles of
practice. As stated earlier, they regard
the Karlsruhe regional centre as a relict
of a failed attempt to harmonise air
traffic control on a European scale; a
relict, which was then turned into a
regional advantage. Given these
macro-political framework conditions,
there is no neutral space, which would
allow for a purely technical simulation,
comparing paper strips and other
technical devices. The more this
macro-political aspect is emphasised,
the more unlikely it will be to find an
easy path towards increased interop-
erability.

Based on ethnographic fieldwork and
interviews in air traffic control centres,
the present analysis has drawn atten-
tion to multiple sets of practices, which
differ in scale and scope. However, it
does not provide an answer to the fun-
damental questions emerging in the
course of this inquiry: How do differ-
ent sets of practices relate to each
other? How to conceive of their rela-
tionship? For instance, how to bring
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together the two perspectives sketched
in the previous paragraphs, stressing
either short or long cycles? To deliber-
ately leave this question open is to in-
sist on the need for respecting differ-
ences between practices which have co-
evolved with the uses of paper strips.
Knowing more about the multidimen-
sional uses of paper strips (cf. Vong-
many 1998: 67) does not offer immedi-
ate practical advice. But still, there is a
suggestion addressing practitioners
inasmuch as that the present analysis
presupposes and nourishes processes
of organisational learning. In this
sense, it shares the ambitions of the
approach on highly reliable organisa-
tions (Hale et al. 1997, Bourrier 2002).
As it is unlikely that organisations will
learn from large crises and dramatic
accidents, social studies of technology
and risk should continue to invest in
research on normal operations.
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Abstract

This article deals with decision-making processes about new development aims in
Free/Open Source software (FOSS) projects. It focuses on the question how com-
munity driven projects manage to not only make decisions but also implement
them successfully. Following the approach of Nils Brunsson, the requirements of
(rational) decision-making and action are somewhat antagonistic: On the one
hand, rationality of decision-making implies extensive evaluation of alternatives
and arguments that can lead to an uncertainty as to which of the alternative will be
chosen. On the other hand, a good basis for collective action is established when
uncertainty is reduced and consistent expectations exist as to what kind of action
will be performed. Corroborating on an empirical analysis of a decision-making
process and interviews conducted with FOSS developers, three mechanisms of end-
ing a discussion are identified. The paper concludes evaluating to what extent each
of these mechanisms serves the requirements for decision-making and action.
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1 Introduction

The field of Free/Open Source Soft-
ware (FOSS) development has become
a field of interest for the disciplines
concerned with technological devel-
opment and innovation activities. Al-
though the phenomenon is still quite
new there are a variety of aspects that
have already been studied in detail. In
this paper | will focus on a particular
aspect of FOSS development. | will
deal with the question, how a certain
type of FOSS project — so called com-
munity driven projects — manage to
decide about their aims and to imple-
ment these decisions. In these projects,
developers mainly participate on a vol-
untary basis, and most projects display
a low degree of role differentiation and
a weak hierarchy. Thus, it is neither
self-evident nor trivial that these pro-
jects manage these tasks. But the exis-
tence of FOSS shows that there must
be a solution to the decision-making
and implementation problems. This
observation serves as a starting point.
By analyzing a decision-making proc-
ess | will show that community driven
FOSS projects are not only orientated
to decision rationality but also have to
consider how to implement the deci-
sions through collective action. How-
ever, the analysis undertaken in this
paper has a limited scope in two re-
spects. Firstly, it deals with decision-
making and implementation only with
respect to a certain type of community
driven FOSS projects. In other kinds of
FOSS projects different mechanisms
may exist. Secondly, the paper has an
explorative nature. It analyzes deci-
sion-making in FOSS projects on an
empirical ground, but is far from pro-
viding final evidence that there are not
more mechanisms or even that the
mechanisms analyzed here are the
most important ones.

The paper is organized as follows: In
providing an overview of the literature
of the FOSS development, | will high-
light some main characteristics of
FOSS projects that are important for
the question of collective action. Sub-
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sequently, a theoretical framework is
developed that allows to differentiate
between decision-making on the one
hand, and actions to implement these
decisions on the other hand. In the
fourth section the methodology of the
analysis is outlined and the case of a
community driven project is intro-
duced. The fifth section deals with a
decision-making process and its im-
plementation. The various factors that
influence this process are analyzed and
enriched with findings derived from
interviews with FOSS developers. In
the conclusion the results will be
summarized, and it will be evaluated
how well different outcomes of deci-
sion-making processes meet the re-
quirements of rational decision-
making and action.

2 FOSS: Main characteristicst

The distinction between Free/Open
Source Software and other types of
Software is based on different types of
licenses by which the use of the soft-
ware is regulated (Stallman 2002: 41).
FOSS is protected through a special
license permitting everyone unre-
stricted use, copying, distribution, and
modification. Other software licenses
that do not grant these four rights to
everyone make software proprietary.2
The first, most important and widely
used license3 guaranteeing permissive

1 'We can only refer to a selected body of
research on Free/Open Source Software
development here. For a very good over-
view of the current state of the discussion
cf. von Krogh/von Hippel (2006: 976-982)
for management science and Holt-
grewe/Brand (2007: 28-30) for the social
sciences more generally.

2 There are of course various proprietary
software licenses for different purposes.
For the argumentation developed here, the
rough distinction between free and non-
free software is sufficient. For a category of
free and non-free software see the website
of the GNU-project: (http://www.gnu.org/

philosophy/categories.html, last access
03/2008).

3 Lerner and Tirole 2002a; Bonac-
corsi/Rossi 2003a: 9, 2003b: 1248.

O’Mahony (2003) argue that FOSS licenses
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application of software is the GNU
General Public License (GNU GPL).4 In
contrast to some of the FOSS licenses,s
it specifies one important restriction:
the terms of the license have to be ap-
plied to any modified or non-modified
version of the program. As a conse-
quence, permissive application of the
program and its derivates is guaran-
teed in the future. This ‘repetition
clause’ makes a program ‘copyleft’ and
prevents FOSS from being changed
into proprietary software.6 The conse-
quence of the license is that FOSS be-
comes a privately produced public
good (O’Mahony 2003: 1180) without
rivalry in consumption. 7

FOSS can be developed in various
ways. It is not uncommon that a FOSS
program is developed by an individual
programmer,® produced behind closed

are an integral part of a more complex sys-
tem of regulations that include legal and
normative sanctions, incorporation of the
project, individual copyright transfer and a
protection of trademark brands.

4 The GNU project was the first to develop
free software. For the history of the project,
see Stallman (2002: 15-30; 1999). The aim
of the GNU GPL is to protect the work of
the project and prevent FOSS from being
turned into proprietary software. For the
original terms of the license see:
(http://www.gnu.org/licenses/gpl.html,
last access 04/2008).

5 An example for this type is the BSD Li-
cense that, like all other free software li-
censes, allows free use, copy, distribution
and modification. For the original terms of
the license, see: (http://www.opensource.
org/licenses/bsd-license.php, last access
06/2006).

6 The GNU GPL also has an ‘infective char-
acter’. If some code protected by the GNU
GPL is used in a larger work the license
enforces that the GNU GPL is applied for
the whole program (see Holtgrewe/Werle
2001: 54).

7 For this reason, the frequently used term
‘almende’ (e.g. Grassmuck 2002) is some-
what misleading. An important characteris-
tic of the almende is that there is rivalry of
consumption. This characteristic leads to
an overexploitation of the resource and a
‘tragedy of the commons’ (Hardin 1968).

8 Ghosh/Robles/Glott (2002: 19) found out
that the vast majority of the FOSS projects
is carried out by one or two developers.

doors of a firm (and released) and dis-
tributed as FOSS after completion, or
is produced in projects in which indi-
vidual developers cooperate with
firms.® But there is also a unique social
structure that can only be found in the
field of FOSS: The original and still
very important — in terms of numbers
of software projects — type is ‘commu-
nity founded’ and predominantly
‘community driven’. In this type of pro-
ject, the social structure in terms like
e.g. the pattern of decision-making and
the coordination of programming ac-
tivities arises by self-organisation. This
structure first appeared in 1991 in the
Linux project, developing a free oper-
ating system for different hardware
platforms.’0 This kind of social struc-
ture has a special feature: It is often
highlighted that the absence of any
technical restrictions and free access to
the project infrastructure enables any-
one who is interested to participate. In
principle, each participant can pose
questions, suggest new aims of the pro-
ject, monitor and participate in deci-
sion-making processes, and even con-
tribute to the code of the program.

One important focus of research on
FOSS projects concerns the motivation
of the participants. It was Lerner and
Tirole (2000, 2002b) who asked, tak-
ing a rational-choice perspective, why
people should contribute to the pro-
duction of a common good if no one
can be excluded from its use even
when not having contributed to the
production of the good. Lerner and
Tirole argue that there are various fac-
tors guiding developers to participate
in FOSS projects. They suggest to dis-
tinguish between immediate benefits
like payment, fixing a bug, or custom-
izing the program to one’s own needs

9 Like RedHat, SUSE and Mandriva Conec-
tiva for example.

10 Eric Raymond highlights the relevance of
the innovation of open software projects in
his influential essay ‘The Cathedral and the
Bazaar’ (1999: 27-78). For a sociological
analysis of this organisational innovation
and the consequences for the development
of FOSS see Taubert 2006: 72-87.
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on the one hand and delayed benefits
and rewards on the other. To the latter
count ego gratification incentives (peer
recognition) and career concern incen-
tives that may lead to future monetary
rewards (Lerner/Tirole 2002b: 213 f.).

In contrast to these early explanations
of participations in FOSS development,
other scholars highlight that — espe-
cially in the case of community driven
projects — the intrinsic interest in de-
veloping software itself is one impor-
tant incentive (cf. Osterloh/Rota/Kus-
ter 2002; Hertel/Niedner/Herrmann
2003; Lakhani/Wolf 2005; Taubert
2006). Others claim that it is even the
most important factor (Brand/Holt-
grewe 2004: 17) that leads to contribu-
tions in FOSS projects. Futhermore,
surveys with FOSS developers show
that they feel highly creative while
tackling development problems, and
they frequently or always lose track of
time (Lakani/Wolf 2005).

A critique of the earlier rational-choice
explanation of Lerner and Tirole con-
cerns the assumption that a situation
of choices precedes the contributions.
It is suggested to differentiate between
the first contribution and enduring en-
gagement in FOSS projects. Exhaustive
consideration of costs and benefits are
more likely to occur in the first than in
the second case (Taubert 2006: 141).
Other studies show that the motives
for a first participation differ from the
motives of a long-term participation
(Shah 2006: 1004), and that the rele-
vance of intrinsic motivations in-
creases in long-term participation.
Moreover, it is supposable that the
relevance of different factors varies
with the type of the project. In the case
of community driven projects it seems
plausible to assume that monetary
payment plays a less important role
than in projects where software com-
panies contribute.

Another research focus on FOSS pro-
jects concerns the way the develop-
ment process is organized. A common
observation is that the degree of in-
volvement varies to a large extent and
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that the group of highly involved de-
velopers is relatively small. For exam-
ple Koch and Schneider (2002) found
out that the majority of the 301 devel-
opers identified contribute a small
amount to the code!! while the 15 most
active developers contribute 48% of
the lines of the code (Koch/Schneider
2002: 30). Those findings suggest that
these highly active developers also
make the decisions. Thus, the group of
decision makers is relatively small. Al-
though no one in particular is the
owner of a certain program, a certain
role structure seems to exist. In the
literature it is very common to distin-
guish between the maintainer, the
core-developer and the community of
users (Grassmuck 2002: 237-239). The
different groups of participants not
only vary with respect to the degree of
activity, but also with regard to their
contributions. For instance, users re-
port bugs and sometimes also suggest
solutions. Co-developers participate in
these activities but also analyze and
contribute to the code. Core-
developers and the maintainer, how-
ever, contribute to the already men-
tioned activities, but are additionally
involved in decision-making processes
(Gléser 2006: 270).

But even if the number of participants
involved in decision-making is small,
how are decisions made in FOSS pro-
jects? Some authors highlight the role
of ‘leadership’ or ‘leadership-teams’
and the moral authority of the main-
tainer (e.g. Lerner/Tirole 2001: 823).
This is indeed true for some of the
prominent projects of high strategic
importance, such as Linux and Apache
(Lerner/Tirole 2002b). But there are
also big projects in which the degree of
formalization of the organization is
low.12 In these projects the question of
how the participants manage to decide

11'In terms of lines of the code.

12 An example for this type of project is the
K Desktop Environment (KDE) that devel-
ops a graphic user interface for Unix- and
Linux Operation Systems (See Holt-
grewe/Brand 2007: 36).
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about and pursue their aims without
having recourse to a hierarchical mo-
dus of decision-making seems to re-
main open. In the next section, a theo-
retical framework is developed, which
is adequate to explain for decision-
making processes in the case of FOSS
projects.

3 Theoretical Framework

In sociology and management science
a large body of literature about deci-
sion-making exists. An overview of the
most important concepts could start
with the rationalistic tradition rooted
in theory of bureaucratisation by Max
Weber (1972). It postulates that or-
ganizations are rational actors that
make decisions on the principles of
impersonal application of rules, re-
cords and control. Important contribu-
tions that should be mentioned are the
critique of the assumption of rational-
ity of decision-making in Cyert/March
(1963) and March (1994), and the gar-
bage can model of decision-making
where decision rationality seems to be
lost (Cohen/March/Olson 1972). It is
not the place here to unfold such an
overview. One thing | wish to highlight
by mentioning the work of these emi-
nent scholars of the field is the focus of
these theories of decision-making. The
focus is very much on the ‘logic of the
choice’ of alternatives and far less con-
cerned with processes of the imple-
mentation of the decisions.:3

A more adequate theory about deci-
sion-making in FOSS projects should
offer a broader perspective. The aim of
FOSS projects is not to make decisions
but to develop software. Therefore,
making a choice is not an end in itself
but a step towards the implementation
of a decision. A scholar in the field of
organisational studies, who offers a
theoretical framework that allows the
integration of both aspects, is Nils
Brunsson. In the first of his main

13 This observation has been made by
Brunsson (1985): aside from his contribu-
tion the situation did not change much.

works, ‘The Irrational Organization’
(1985), he starts with an overview of
the main components of classical man-
agement theory and its normative de-
cision-making theory. The picture
drawn there suggests that managers
mainly deal with decision-making and
ample suggestions are made as to how
the rationality of decision-making can
be improved. In this context ‘rational-
ity’ means that managers make deci-
sions on the ground of stable prefer-
ences, careful consideration of all al-
ternatives regarding the costs and
benefits and the likeliness that these
costs will occur and the benefits will be
realized.’

From this starting point Brunsson
comes to the common observation that
decision-making in real life organiza-
tions frequently violates the rules of
rationality. He does not intend to ex-
plain the differences between the nor-
mative standards of rational decision-
making and empirical decision-making
processes in a ‘chauvinist’ manner. Ex-
amples for those explanations would
be that “subjects are not clever enough
to behave rationally”s (Brunsson 1985:
17), that there are “certain types of ir-
rationality” “inherent in the human
character” (ibd.) or that there are
“practical constraints” (ibd.). Bruns-
son, however, does not argue that
these explanations are fundamentally
wrong. Instead, he formulates a cri-
tique on the way the topic ‘decision-
making’ is usually framed: ,,A decision
making perspective fails to recognize
that managers do more than make de-
cisions. Making a decision is merely a
step toward action. The decision is not
the end product. Managers get things

14 In this field the rational-choice paradigm
is very prominent. For an overview see El-
ster (1986).

15 This kind of assumption can also be
found in the concept of ‘bounded rational-
ity’. In this concept it is argued that, com-
pared to the complexity of the world, the
capacity of the human mind for formulat-
ing and solving problems is low (Simon
1957: 198; March/Simon 1958, March
1978).
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done — act and induce others to act.”
(ibd. 18) Therefore, Brunsson suggests
extending the perspective from the
narrow focus on decision-making to a
broader perspective: on decision-
making and its implementation in or-
ganisational action.’® With this change
of the perspective a good deal of devia-
tion from ‘rationality’ can be explained
through the demands of ‘action’. To
put it differently, many aspects of deci-
sion-making that seem to be irrational
from a decision-making perspective
can be regarded as rational from the
action point of view, if they improve
the conditions for collective action.

What are the requirements of action?
And what aspects does a decision
maker have to take into account in or-
der to prompt action? Brunsson points
out that, for organisational action, dif-
ferent actors have to cooperate, and
that a common cognitive, motivational,
and commitment-related ground has
to be reached. First, in the cognitive
dimension it is important that there
are consistent expectations about fu-
ture action. Members of the organisa-
tion find it worthwhile to act only if
they believe that “their doing will re-
sult in an organizational action”
(Brunsson 1985: 19). If the individuals
are not sure whether or not an organ-
isational action is going to take place,
they will not find it worthwhile to act.
The second condition for organisa-
tional action is motivation. In this con-
cept, ‘motivation’ means that people
desire to contribute to the organisa-
tional action with their individual ac-
tion. They will merely contribute if
they regard the aim of the organisa-
tional action as a good thing (ibd. 19).

16 Brunsson'’s theory only deals with a spe-
cific type of action: organisational action
for change. Action means any activity that
is not purely cognitive in character, organ-
isational action means that action is ,ac-
complished by several organization mem-
bers in collaboration“ (Brunsson 1985: 6),
and action for change means ,that a new
kind of organizational action is undertaken,
or that a previous type of action is discon-
tinued, or both“ (ibd. 9).
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The social aspect of action is commit-
ment. This third condition for organ-
isational action can be described by the
fact that the members of the organisa-
tion trust on a certain type of behav-
iour, or attitude, which is shared by the
rest of the organisational members in-
volved in the action. If they do not
trust in the existence of this attitude, or
behaviour, they are not willing to take
part in the action (ibd. 20). At this
point of Brunsson’s argumentation it
appears to be clear that a certain be-
haviour, which leads to an improve-
ment of decision rationality (e.g. taking
more alternatives into account, analys-
ing the consequences of an action in
greater detail and so on), does not nec-
essarily improve the conditions for or-
ganisational action.

In community driven FOSS projects
the requirements of actions deserve
closer attention because of specific
framework conditions under which
decision-making and the implementa-
tion of decisions takes place. Like other
organisations solely relying on volun-
tary (unpaid) work, the projects them-
selves usually do not have financial
resources that could be used for moti-
vational purposes. This feature has an
effect on the creation of the conditions
for action: Since a lack of agreement
cannot be compensated by financial
means, the motivation to participate in
collective action depends to a large de-
gree on considering the chosen action
as a ‘good thing'. Therefore, one can
expect that the agreement on a specific
aim be of higher relevance in the case
of community driven projects than in
organisations, which can offer other
resources for the motivation of the
members.

In order to better understand the re-
quirements of action, Brunsson gives a
variety of practical examples of tech-
niques for the improvement of the con-
ditions for collective action. The main
scope of these techniques is to reduce
uncertainty, since uncertainty ob-
structs the cognitive, motivational and
commitment-related conditions for
action. Here, | will stress only two of
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them. A first technique or strategy is to
limit the numbers of alternatives taken
into account. This helps to reduce the
degree of uncertainty and makes it
more likely that a given action is going
to take place. A typical way to limit the
alternatives is to propose alternatives
that are clearly unacceptable, in order
to highlight the advantages of the one
(and only) acceptable alternative (ibd.
23). From a decision point of view this
behaviour is irrational. But from an
action point of view this strategy is ra-
tional: in the motivational dimension
this strategy clarifies which alternative
is desirable and in the cognitive di-
mension it helps to elucidate the ex-
pectations about which option will be
chosen, and what kind of organisa-
tional action will be performed.

Brunsson describes a similar tech-
nigue, which concerns the assessment
of consequences. The rational calcula-
tion of the likeliness of positive and
negative outcomes and the exhaustive
assessment of the consequences is
highly rational from a decision-making
point of view. But as far as it creates
uncertainty, it is highly irrational from
an action point of view. A technique to
avoid uncertainty is to reduce the ra-
tionality of decision-making by looking
at the consequences in one direction
only, by assessing desirable conse-
quences for the acceptable alternative,
and by suppressing any negative con-
sequences it might have (ibd. 28). This
strategy aims to improve the condi-
tions for action at least in the motiva-
tional dimension.

But these conditions also depend on
the outcome of collective decision-
making. It makes a difference if the
process of decision-making is con-
cluded through consensual agreement,
compromise or disagreement.

e The most ‘harmonic’ outcome of a
decision-making is consensus. All
actors involved in the decision-
making process are convinced that
the chosen alternative is the appro-
priate one, and there is no antago-
nism within the participants of the

project. The absence of antagonism
is not necessarily the result of a ra-
tional and extensive discourse, but
can emerge in different ways. For
example, it can arise in situations
where only a few alternatives are
taken into consideration and it is
obvious which one is preferable.

e Compromise is a distinct outcome
of a decision-making process. Al-
though all actors accept the out-
come, the compromise is in no ac-
cordance with the interest and pref-
erences of at least one actor. Actors
usually agree to a compromise after
bargaining on the ground of the in-
sight that it is the best result that
can be reached if the diversity of
perspectives, interests, and prefer-
ences of the other actors involved
are taken into account.

e A third outcome is dissent. Here,
neither consensus nor compromise
can be reached in a decision-
making process, and the antago-
nism still persists. In the case of
FOSS-projects, and with respect to
the action dimension, different
situations can arise: (a) the devel-
opment process stagnates, (b) the
project splits up in different sub-
projects (forking), or (¢) an alterna-
tive is enforced by an actor, (and is
accepted by the others).

Before starting to analyze a decision-
making process in a community driven
FOSS-project — and before considering
the question of how the specific deci-
sion outcomes and routines serve the
requirements of decision-making and
action — the methodology on which the
data collection is based will be out-
lined.

4 Methodology

The following analysis is based on a
case study of a project that serves as a
typical example of a community driven
project. The project was selected be-
cause it met the following criteria:
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e Size of the project: The number of
developers involved in FOSS pro-
jects vary on a large scale between
the many one- or two-person-
projects and the few big (and
mostly very famous) projects where
some hundred developers are in-
volved. Therefore, it was ensured
that the selected case would be big
enough that problems of coordina-
tion would most probably appear.
The big and famous projects were
excluded because they represent ex-
treme cases, with partly exceptional
social structures and coordination
routines.

e Duration of the project/success: To
find a case where established solu-
tions or mechanisms for coordina-
tion and decision-making can be
observed, a project was selected
that has already released a stable
version!’ of the program

e Mailing list with an archive: This
criterion was set up for practical
reason. It was formulated to guar-
antee easy access to the earlier
communication of the project.

e Type of the program: Due to an
interest in the influence of users for
the development of software in the
study, (although this is not the
main focus here) a project was se-
lected that develops a program,
which addresses users who do not
have to have competencies in pro-
gramming. On account of this crite-
rion all projects developing pro-
gramming tools were excluded.

One project that meets these criteria is
‘KMail’, which develops an email client

17 A feature of FOSS is that new versions of
the program are published rapidly. The
projects distinguish between developer
versions or unstable versions on the one
hand (that are used by developers in order
to remove bugs and make the program
more reliable), and official releases on the
other hand (that are well proven and that
are intended to be used by users, who do
not have any special technical competency
in programming for their normal day-by-
day use).
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for the desktop environment ‘KDE’. It
includes functions such as send-
ing/receiving emails, tools for writing
emails (editor and spell checker), an
address book, and the integration of
PGP encryption. From a user perspec-
tive, it resembles other email clients
such as Microsoft Outlook or
Mozilla/Netscape Mail & Newsgroup.
Since the foundation of the project in
1997, 48 project members have worked
intensively on the project and made
substantial contributions to the pro-
gram. As a result, they are listed as ‘au-
thors’ on the project’s website.’® Prima
facie and with respect to the number of
developers involved, the project seems
to be a large one. However, this im-
pression needs to be put into perspec-
tive by considering the high level of
fluctuation: Most developers join the
project, work on a part of it for a while,
and then leave after the work on this
specific part is done. Only the project’s
maintainer and the core developer re-
main involved for longer periods. In
the case of KMail, usually less than ten
(core-) developers work on the project
simultaneously.

The KMail project is based on an ad-
vanced technological infrastructure. Its
website provides information about the
program, its features, and its authors;!®
a bug-track system for collecting user
feedback on the program’s unexpected
behavior;20 a download site where one
can obtain the latest versions of the
program; and a current version reposi-
tory (CVS) for the management of the
development version of the source
code on which the members of the pro-
ject are working. Communication con-
cerning the development of the pro-
gram takes place between the pro-
grammers on a mailing list. This list is

18 See: (http://kontact.kde.org/kmail/
authors.php, last access 03/2008).

19 See: (http://kontact.kde.org/kmail/, last
access 03/2008)

20 KMail shares a bugtracking system with
the master project KDE of which KMail is
part of. See: (http://bugs.kde.org/, last
access 02/2008)
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the ‘location’ of the project where col-
lective decision-making takes place.2t A
notable point about the mailing list is
that everybody who is interested may
not only follow the discussion, but can
also send an email to the list and be-
come actively involved.

The research design is based on two
types of material. The communication
on the mailing list is one type of mate-
rial: it was analyzed for a period of
twelve months. Furthermore, twelve
interviews with FOSS-programmers
who participated in different commu-
nity driven project were conducted,
transliterated and analyzed.22 These
types of material are complementary:23
The communication on the mailing list
offers an access to the public commu-
nication of the project. Here, the dis-
cussion on decision-making with its
rituals and routines can be observed.
The interviews were conducted with an
interview guideline. They give insights
in the interpretations, beliefs and nor-
mative orientations of the developers
that form a common background
which is not made explicit in the dis-
cussions of the developers on the mail-
ing list.

2l This list can be found at: (http://
lists.kde.org/?l1=kmail-devel, last access
3/2008). In the course of the integration of
KMail and other programs like KOrganizer,
KAddressbook, and KAlarm into a ‘per-
sonal information management package’
the projects now share a developer mailing
list. For further information see: (https://
mail.kde.org/mailman/listinfo/kde-pim,
last access 03/2008). The integration took
place after this study had been accom-
plished.

22 The communication on the KMail mail-
ing list was observed and analyzed between
01/2001 and 12/2001. For a more detailed
description of the methodology see Taubert
(2006: 120-123). Two of the interviewees
came from the KMail project, the other 10
developers were involved in different
community driven FOSS projects. This de-
sign was chosen to compare the conclu-
sions drawn from the KMail project with
other projects for validation.

23 See the methodical remarks in Hofmann
1999: 198.

The communication on the mailing list
and the interviews were analyzed by
applying qualitative-hermeneutic in-
terpretations.24 Three aspects of the
interpretation of the material should
be highlighted here. First, the chrono-
logical appearance of the communica-
tion was taken into account, following
the aim to find different interpreta-
tions, and to exclude one after another
in the progress of interpretation when-
ever inconsistency occurs. This impli-
cates that the material was interpreted
in the context of its appearance. Sec-
ond, much attention was concentrated
on the beginning of episodes on the
mailing list,» since the starting se-
quence sets the scene for the further
course of the discussion.26 Third, it was
proven systematically whether there
was any empirical evidence that con-
flicted with the interpretation of the
material.2’

5 Decision-making and its
implementation in a com-
munity driven FOSS project

The framework conditions of commu-
nity driven FOSS projects raise the
question how the participants manage
to achieve an aim successfully. Follow-
ing the perspective of Brunsson, it be-
comes clear that this question is two-
fold: On the one hand, one has to ask
how decisions are made, and on the
other hand, it has to be analyzed how
(good) conditions for collective action
are created. | will answer these two
questions by taking a closer look at a

24 The interpretations were presented and
discussed in great detail in a seminar on
qualitative methods with around 10 other
researchers from different disciplines in-
cluding sociologists. My thanks go to the
participants of this seminar.

25 The beginning of a new episode is often
(but not always) marked by a new subject-
line in the emails on the mailing list.

26 The first two aspects were borrowed from
sequence analysis (Oevermann 1990: 10).

27 This step of the analysis was inspired by
grounded theory methods (Strauss/Corbin
1990: 108-109).
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decision-making process on the mail-
ing list of the KMail project. A case that
provides a good starting point for the
empirical analysis is a suggestion con-
cerning the graphical user interface
(GUI), that is, the graphical appear-
ance of the program on the screen that
a user would call ‘the program’.

5.1 Argumentation and Bargain-
ing

This discussion starts28 with the follow-
ing email by a developer who had not
contributed to the project thitherto,
but gained a high reputation for his
work in the KDE project, of which
KMail is part:

»Hi all, ok, I have some small but
important things that we (KD 7, KD
8 and 1) discussed out that we need
for kmail and which I like to do and
need the others approval. Sorry that
KD 8 changed things this week
without asking and even | didn’t see
what was g Balancing Requirements
of Decision and Action oing on.“
(KD 6, 2001-05-30 10:31:09)

The way in which the developer KD 6
addresses a new aim on the KMail
mailing list is a bit untypical. The stan-
dard procedure is to post an email on
the mailing list, and then to discuss it
there, instead of announcing it as
something that has already been dis-
cussed with other developers some-
where else. With the suggestion of a
new aim, a decision-making situation
arises and it is shaped as a selection
between two alternatives: the project
has to decide whether or not it is going
to implement the aim.

The reference to the other developers
who have already agreed on the sug-
gestion and who began with the im-
plementation of the feature points to
the action dimension of the decision-
making process. The activity of the de-
velopers indicates to the other partici-
pants that there are developers with a
commitment to the suggested aim.

28 The beginning of the discussion is
marked by a new subject line.
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The fact that the developer posts an
email on the list in which he asks for
the approval of the others, his apolo-
gies for the action that has already
been undertaken by one developer and
the explanation he gives (instead of
implementing the desired functionality
directly) points to a first rule that has
to be followed in decision-making
processes in this project: aims have to
be discussed first so that other devel-
opers have the opportunity to influence
the decision-making process and the
development-path that is followed by
the project.

».Now, what do we need and why do
we need it?

What we need:

the default setting should be a long
folder list

why: because it's the common look
of mail clients and other applica-
tions having a slit view.” (KD 6;
2001-05-30 10:31:09)

The suggested aim is introduced rhet-
orically with a two-part question: one
referring to the subject of the sug-
gested development aim (‘what’), and
the other referring to the reason for
this (‘why’). The rhetorical structure of
the email reflects an important aspect
of the decision-making process. The
normal mode for reaching a decision in
this project is argumentation, that is,
to convince other developers by virtue
of one’s arguments. From the theoreti-
cal perspective developed above, the
obligation to give reasons and to dis-
cuss the aim is a norm that improves
decision rationality. It allows other
members of the project to participate
in the discussion and to bring in other
arguments, so that the argumentative
basis of the decision is broadened.

The first suggestion for the new look of
the GUI concerns the standard setting
of the folder view on the left side of the
screen: The setting can be changed by
users if other settings will meet their
needs in a better way. The change of
the appearance is justified as an ad-
justment of the program to fit the look
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of other email clients. In the following,
we shall jump to the third suggestion
in order to avoid redundancy in our
analysis:

,»,C) more columns in the folder view
and the mail view for various pur-
poses

which ones: a column in the folder
view for the unread mails and one
for the total mails, just like knode.2°

why: this is pretty standard and has
proved to be efficient towards the
user looking at the folder view, also
makes the clients look more consis-
tent.

Another one in the listbox of the
mails to sort threaded/unthreaded.
I know that can be done via the
menu or the configuration but even
I had to look very hard for that fea-
ture to find it.* (KD 6; 2001-05-30
10:31:09)

The suggestion shows the same struc-
ture as the one analyzed above. But,
this time, the argument is explained in
greater detail. The reference to another
program exemplifies that, again, the
idea for the suggestion derives from it.
But mentioning the other program
means more than just indicating the
source of the idea for the suggestion of
KD 6. Imitating the look-and-feel of
other widespread and approved pro-
grams is regarded as a way to guaran-
tee an efficient use of KMail: KD 6
connects the suggestion with an
evaluation criterion, which legitimates
the developmental aim, and an expla-
nation of how the suggested aim im-
proves the program with respect to the
evaluation criterion. In other words,
the aim is contextualized within a
complex interpretation.2° In the follow-

29 Newsreader for the KDE desktop, See
also the website of the project: (http://
kontact.kde.org/knode/, last access
04/2008).

30 See also Holtgrewe and Brand (2007).
This study applies Boltanski’'s and
Thévenot's concept of ‘polity order’ to ex-
plain how new aims in FOSS projects are
legitimated.

ing this criterion will be named as ‘effi-
ciency of use’ in short.

The developer closes his email as fol-
lows:

~We would like to have these little
changes done for 2.2 and would like
to do them with you guys together
as we think these are needed GUI
improvements that would make
kmail look *a lot* better and make
it much easier for beginners to han-
dle it. Please feel free to comment
and blame me if something goes
wrong if you're also up with these
ideas.* (KD 6; 2001-05-30
10:31:09)

The concluding remarks give an out-
look on the time schedule for imple-
menting these features. The Code 2.2
indicates the next major release of the
KDE project.3t Referring to the date
and to the developers who are ready to
implement the changes, the author of
the email moves from the require-
ments of the decision-making process
(the argumentation for and justifica-
tion of an aim) to the requirements of
action. By describing a concrete point
in time where he and his co-workers
are planning to have these new aims
implemented, he reduces uncertainty
as he evokes the expectation that ac-
tion towards the aim will be under-
taken.

For the purpose of my analysis it is in-
teresting to notice that developer KD 6
explicitly invites other project mem-
bers to discuss his aims. This invitation
shows that he strives toward an
agreement with other developers. Fur-
thermore, he tries to avoid unneces-
sary work when announcing the plan,
by asking whether anybody else is al-
ready working on the implementation
of these (or similar) changes.

31 The date of release was August the 15th
2001. The version was introduced as an
‘easy-to-use Internet-enabled desktop for
Linux and other UNIXes'. See: (http://
www.kde.org/announcements/announce-
2.2.php, last access 04/2008).
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The email interpreted above triggered
different responses on the KMail mail-
ings list. Moreover, it marks the start-
ing point for a detailed discussion of
the aims. Its intensity can be explained
by two reasons: First, the graphical
appearance of a program is an attrib-
ute of high importance as this part of
the program is literally in front of every
user’'s face. Therefore, it can be as-
sumed that most, if not all, developers
involved have a preference concerning
the GUI. Second, the developer KD 6
has signaled strong commitment to the
aim, and the other participants in the
project have to expect that the group of
the three developers will strive towards
action as soon as the discussion is
closed and a decision is made.

Some responses in the following dis-
cussion are questions concerning the
aim leading to further explanations.
However, some of the subsequent
emails show disagreement. Especially
suggestion ‘c’, the implementation of
more columns, leads to controversy.
One developer comments on it as fol-
lows:

.| think you should be able to turn
that off, though. | don’t think it's
possible with the kmail version
from kde-2.1.1 to delete columns
but I think that would really be a
good idea. You could then add as
much columns as you want without
doing something wrong. You'd have
to talk about the default setting
though.* (KD 9; 2001-05-30
10:49:42)

The developer KD 9 picks up the idea
about the graphical appearance of the
program but makes an alternative sug-
gestion. Thus, from a decision point of
view the decision-making process is
becoming more complex and the deci-
sion rationality is improved: KD 9 does
not only bring a third alternative into
play (aside from leaving the GUI as it is
and the original suggestion of devel-
oper KD 6), but also introduces an-
other evaluation criterion. While KD 6
argues for ‘efficiency of use’ KD 9 high-
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lights the relevance of ‘adaptability’ of
the program for different user’s needs.

From an action-rationality perspective
the posting from KD 9 tends to ob-
struct the basis for action, as it in-
creases the level of uncertainty. He
signals commitment to his own sugges-
tion so that it is becoming less likely
that the original suggestion from KD 6
will be implemented. Besides this, the
introduction of a different evaluation
criterion also affects the motivational
basis for action: On the one hand, the
original suggestion of KD 6 cannot be
regarded as a good thing, if one applies
the evaluation criterion ‘adaptability’.
On the other hand, the suggestion of
KD 9 is not desirable if one has the ‘ef-
ficiency of use’-criterion in mind. Now,
since the likeliness of action is re-
duced, it is not very surprising to see
that KD 6 is unhappy with the emer-
gence of an alternative. He argues for
his initial suggestion:

~Hmm... | think changing the de-
fault by itself without making that
configurable does make the most
sense. Please have a look at knode
for what | mean (nsmail and out-
look express do the same as pretty
every mail client around) [...]

What | want is to have it look like
this:

columnl: Foldername column 2:
number of unread mails column 3:
number of total mails in folder.
That's the precise look :)” (KD 6;
2001-05-30 11:35:09).

This reply makes another reference to
the other program which offers the
same functionality. More empirical
evidence is given by KD 6 that the
modification is widespread, and there-
fore makes KMail easier and more effi-
cient to use. The second paragraph has
a more illustrative character. A con-
crete picture is drawn as to how the
GUI will look like, after the implemen-
tation is made. Again, it takes only a
few moments until developer KD 9 re-
plies to this email.
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»I don't understand why you feel
that you should take the choice of
what the user wants out of his
hands. That is IMO32 pretty stupid.
Sure, the default is very important
as most beginners don’t change it
but if the user KNOWS what he
wants then he should be able to do
it.

> columnl: Foldername col-
umne2: number of unread mails
column 3: number of total mails in
folder. That's the precise look :)

Now that | understand it | think it's
a good idea“ (KD 9; 2001-05-30)

Like KD 6, KD 9 argues for his evalua-
tion criterion. He emphasizes the high
relevance of ‘adaptability’ of the pro-
gram to the needs and habits of differ-
ent users. At this point, it becomes
clear that the antagonism is not only
about different aims, but also about
different evaluation criteria that KD 6
and KD 9 apply.

Whereas KD 9 rejects the initial sug-
gestion of KD 6 in the first part of the
email, it is interesting to see that the
evidence and the illustrations given by
KD 6 convince him to agree on one of
the changes. A third suggestion arises
here that can be regarded as a com-
promise between the two initial ones:
changing the default setting of the
graphical appearance (that meets the
evaluation criterion ‘efficiency of use"),
but at the same time making columns
configurable (this meets the evaluation
criterion ‘adaptability’ of different
user’s needs).

After the other developers have shown
that they agree with this compromise,
KD 6 pipes up again and stresses the
previous decision-making process:

»0K, that33 was probably too drastic.
We can make it configurable with a
checkbox like ,use old Kmail user
interface” or something

32 Acronym for ‘in my opinion’.

33 This refers to the initial suggestion by KD
6 to modify the GUI without implementing
a configuration option.

>> columnl: Foldername col-
umne2: number of unread mails
column 3: number of total >> mails
in folder. That’s the precise look :)

> Now that | understand it | think
it's a good idea“

ok, then we agree on this as well*
(KD 6; 2001-05-30 14:20:55)

Triggered by the disagreement of KD 6,
KD 9 completes his suggestion with a
configuration option that allows users
to adapt the program to their needs. It
seems that a mutual understanding has
been reached, a new aim has been
found, and that the decision-making
process has been closed.

This first step in our analysis of a deci-
sion-making process in a community
driven project, points to the following
features: In decision-making proc-
esses, developers are oriented toward
the norms of transparency and open-
ness. Suggestions are open for discus-
sion, situations in which decisions
have to be made are marked as such,
so that the other members of the pro-
ject can participate. This orientation
could already be seen in the first mail
that opened the discussion. The devel-
oper KD 6 had to make excuses for
having immediately begun with the
implementation instead of having dis-
cussed the aim on the mailing list be-
fore. But argumentation is not just a
ritual: As the decision process concern-
ing the default setting of the graphical
appearance shows, developers can be
convinced by virtue of an argument.

But there is a second mechanism of
closing a decision-making process. The
analysis shows that aims do not only
have to be suggested, but also have to
be justified by interplays of sugges-
tions, evidence, evaluation criteria, and
arguments. The different evaluation
criteria the proponents refer to are not
taken into question but function as an
anchor of the justification. In cases
comparable to the one analyzed above,
dissent arises with reference to these
criteria. Here, it is likely that the an-
tagonism cannot be solved by rational
argumentation. Finding a compromise
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and balancing the suggested aims and
evaluation criteria on a broader bar-
gaining level is the way to come to a
decision in those cases. The discussion
strives towards an absence of protest
(usually uttered as ‘exit’ or ‘voice’)*
then, in such a way that everyone in-
volved accepts that his or her prefer-
ences are cut back.

In the light of Brunsson’s distinction
between the decision- and the action-
dimension, the first step of the analysis
yields the following results: The
framework conditions of the project
Kmail and the normative obligation for
argumentation enhance decision ra-
tionality. The openness of the project
and the opportunity to participate in
the decision-making process foster the
emergence of alternative aims and dif-
ferent evaluation criteria. More alter-
natives are compared, discussed,
modified, and evaluated under differ-
ent viewpoints.

From the collective action point of
view, the results of the first step of the
analysis look somewhat different. Two
mechanisms that effectively reduce the
numbers of alternatives could be iden-
tified: The first one is convincing the
members of the project of the advan-
tages of one alternative by argumenta-
tion. The second one is the search for a
compromise which can be reached
through bargaining. If a stable consen-
sus is reached, the first solution of the
decision problem connects the ration-
ality of decision-making with the con-
ditions for action well. It serves the
requirements for collective action as it
makes clear which alternative is desir-
able and for what reason. Aside from
the motivational aspect, it also reduces
the number of alternatives to a single
one. Therefore, it permits clear expec-
tations about the collective action that
will be performed in the cognitive di-
mension.

But, as the analysis shows, not all dis-
sent can be transferred into consensus

34 For this distinction, see Hirschman
(1970).
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by rational argumentation. The second
solution — finding a compromise —
serves the conditions for action less
well. A compromise has an irrational
aspect from an action point of view:
Why should a developer agree with the
compromise if he is not convinced that
the compromise meets his evaluation
criterion? Can a developer trust on the
other developers’ commitment con-
cerning the compromise, when he
knows that the other developers are
not necessarily convinced of its superi-
ority? It can be stressed that the com-
promise as an outcome is a rather
weak basis for collective action.

5.2 The influence of reputation

Therefore, it is likely that other
mechanisms help FOSS projects to
manage decision-making and imple-
mentation successfully. An element of
the social structure of FOSS projects is
reputation and one may wonder
whether reputation bears capacity for
closing decisions and coordinating ac-
tion. In the literature many scholars
highlighted the importance of the
reputation system: Developers in a
project receive recognition from peers,
particularly if their contributions are of
high quality and have been made over
a longer period of time (Lerner/Tirole
2000; Edwards 2001, Oster-
loh/Rota/Kuster 2002; Taubert 2006).
In the long run, highly involved par-
ticipants usually attain a considerable
reputation. Consequently, mature pro-
jects reveal significant differences in
the amount of recognition enjoyed by
their participants. The observation fre-
quently made in other, loosely coupled
or loosely integrated social structures
such as scientific communities, is that
reputation has some coordinating ca-
pability.3> Subsequent to this observa-
tion, the question will be addressed
here, whether reputation influences
decision-making processes in the case

35 In sociology of science it is often high-
lighted that reputation is a basic principle
for social order, as it directs attention. See
for example Hagstrom 1965; Luhmann
1990; Franck 2002.
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of the Kmail project. If so, how does
this work? To be more precise: Do de-
velopers with a reputation for being
active and productive participants in
the project have more influence on de-
cision-making than those who have
less or even no reputation? Again,
some hints can be found in the case of
the GUL.

A highly committed member who is
also the maintainer of the projects6
pipes up some hours after the com-
promise has been reached. After some
comments on a different theme, he be-
comes engaged in the decision-making
process about the GUI:

“Hi, 1 didn’t say anything about
several columns. | prefer the way it
is currently. When | don’t have any
unread mails, then | also don’t need
an empty column for their number.
[...] At least | like to have as few
columns as possible to not waste
space with unimportant things.”
(KD 10; 2001-05-30, 18:09:49)

By stating that he has not said any-
thing about the suggested aim, KD 10
positions himself as a relevant player
in the decision-making process. This
positioning is marked by the ‘hi’ which
is not located at the beginning of the
email but rather in the middle. He does
not regard the decision-making proc-
ess as being closed in this passage (and
the reaction of KD 6 shows acceptance
of this positioning), and it becomes
apparent that KD 10’s agreement is
considered to be highly relevant for
any decision-making in the project.

His contribution to the discussion
shows that even developers with a high
reputation, and the position of a main-
tainer of the project, cannot reject a
suggestion right away only by virtue of
his reputation or his position. The fact

36 For my argumentation it is not important
that the developer is also the maintainer of
the project. In the other cases on the KMail
mailing list other developers with high
reputation caused a reopening of the argu-
mentation that already seemed to be
closed.

that he formulates a proper argumen-
tation suggests the interpretation, that
neither reputation nor high involve-
ment in the project frees developers
from the obligation to give proper rea-
sons for their points of view. Compared
with reputation, the obligation to give
reasons for a viewpoint is the more
fundamental principle.

In his response to this email KD 6 re-
fers explicitly to KD 10's role as main-
tainer of the project:

»Yes, well, agreed you're the main-
tainer, that gives your personal
preference a great influence in the
behavior [of the program, N.C.T]. |
agree with you that this might be
true for some users, especially long-
term kmail and unix users. But if
you want to get windows users to
use it, the default has to be different
and, most important, consistent
with knode which orients itself on
the ,standard“ user interface.”“ (KD
6 2001-05-30 18:53:26)

Although the developer affirms that a
maintainer is a relevant player in a de-
cision-making process, KD 6 does not
behave in a way that is different than
in situations of dissent with other de-
velopers (e.g. the situation analyzed
above). He takes note of the disagree-
ment, but does not give up his sugges-
tion as one might expect. Instead, he
begins to give reasons for it again. In
this email he frames his argument in a
slightly different way. The imitation of
the appearance of other programs
makes it easier for beginners to work
with KMail. Aside from the evaluation
criterion ‘efficiency’, there is another
one that can be named ‘market share’
or ‘market success’ of the program.

What can we learn about the influence
of reputation on decision-making
processes from this example? The in-
tervention of the project's maintainer
takes place at a point in time at which
the protagonist KD 6 is trying to move
from decision-making to the imple-
mentation and it has the same effect
the dissent between KD 6 and KD 9
had above. It increases the degree of
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uncertainty and obstructs the condi-
tions for action on the cognitive, moti-
vational and commitment-related di-
mension. Neither KD 10's high reputa-
tion nor his role as a maintainer lead to
the rejection of the suggestion but to a
rehashing of the argument, with its
positive effects for decision rationality
and negative effects for the conditions
for action. In other words, the example
suggests that in the project KMail nei-
ther reputation nor hierarchy play a
decisive role in paving the way toward
collective action.

But this is not the only conclusion that
can be drawn from the analysis. The
reopening of the decision-making
process after a situation in which a
compromise seemed to have been
reached, suggests that the maintainer
of a project is regarded as a relevant
actor in respect to decision-making by
other participants. He is treated as an
actor with whom an agreement has to
be reached.

This finding supports a common ob-
servation in the literature, namely that
reputation is a precondition for influ-
encing the decision-making process in
the sense that the respective actor is
included in the discussion process and
that his arguments are taken into ac-
count (Brand/Holtgrewe 2004: 14;
Taubert 2006. 172 ff). The more gener-
alized hypothesis that should be inves-
tigated on empirical grounds would be:
Reputation influences decision-making
as the consideration of an argument
depends on the extent of reputation
the respective actor enjoys.

5.3 Indecisiveness of community
driven FOSS projects?

So far, the initial question of how
community driven projects manage to
make decisions and implement them
remains unanswered in cases where an
agreement cannot be reached by ar-
gument and a compromise cannot be
found. In those cases the development
process could easily stagnate. The evi-
dence given above suggests that, in the
case of Kmail, neither hierarchy nor
reputation will help in those situations.
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Therefore, one could expect that con-
troversies continue for a long time
without a possibility to solve them.
Therefore, one could assume that
community driven FOSS projects like
Kmail struggle with a certain weakness
or even indecisiveness of decision-
making. But, in fact, this kind of situa-
tion rarely emerges in the analyzed
case, since two non-communicative
elements operate silently in the back-
ground. They prevent stagnation and
help break down blockades.

Therefore, |1 conclude the analysis of
the GUI and provide some evidence for
these elements from two interviews
conducted in this study. One KMail
developer describes the factors that
prevent a project from running into
blockades. When asked if dissent about
aims leads to trouble and block the de-
velopment, the developer answered:

»,NO, not in the long run. Well there
would be a thread of 50 emails or
so. [...] That might go on for one
and a half weeks in an extreme case.
It goes on and on until people are in
such a snit that they get it all to-
gether and implement something. It
may well be that the one or the
other isn’t happy with it afterwards,
but you can’t please all the people
all the time.” (KD 1, interview)3

This quotation confirms the analysis
above, that there are cases of dissent,
which cannot be solved by argumenta-
tion. The developer describes that par-
ticipants come to a point at which they
get tired of discussing the issue, break
up the argumentation, and start to im-
plement something. One can say that,
in situations of enduring dissent, time
helps to come to a solution as partici-
pants are aware that stubbornly insist-
ing on one’s own point of view — re-
peating arguments, providing more
evidence and reformulating evaluation
criteria — neither helps the decision-
making process nor its implementation

37 The interviews were originally conducted
in German, the quotations in this section
are translated by the author.
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in collective action. | would like to sug-
gest that such an increase of a prag-
matic willingness to act should be in-
terpreted with reference to a frame-
work condition of the project. It seems
reasonable to assume that the willing-
ness to come to a solution is very
strong in projects, where an intrinsic
interest serves as an eminent motiva-
tion. In these cases stagnation deters
the developers from developing soft-
ware, viz. an activity they are very
much interested in.

Aside from consensus and compro-
mise, there is a third way to come to a
decision that can be found in the inter-
views. The following passage from an-
other KMail developer illustrates this:

“Most importantly, there is no one
(in FOSS projects, N.C.T.) who
really says how the work has to be
done if the project can't decide. In
the extreme case, it is the one who
opens the editor and writes down
the patch. The one who does the
work and not the one who babbles
on andon.” (KD 2, interview)

This quotation gives evidence that a
stagnation of the development process
can occur, and that there is no decision
maker who can decide top-down in a
hierarchical manner. Instead, the lack
of a legitimized decision maker who
decides in the case of dissent is com-
pensated by another mechanism,
which is the opportunity to switch over
from decision-making to action with-
out having reached an agreement in
the project. It is interesting to note that
the developer describes the develop-
ment activity very demonstratively and
colorfully with terms such as ‘doing the
work’ and ‘opening the editor’, whereas
participation in the discussion is re-
ferred to in quite disrespectful terms.
Contrasting these two kinds of in-
volvement shows that practical devel-
opment work is held in higher esteem
than participation in the argument.
But as seen in the case analyzed above,
the argument is a crucial factor: It is
necessary to discuss the suggestion
before switching to the development

activity. Remember that the developer
KD 6 had to apologize because the de-
velopment activity already started
without any prior discussion.38

6 Conclusion

Collective decision-making and im-
plementation in FOSS projects take
place in a constellation of conflicting
demands. On the one hand, a larger
number of developers being involved
improve the search for solutions (Kuk
2006: 1034). On the other hand, a lar-
ger number of developers complicate
the process of reaching a decision. This
does not only lead to an increase of
communication and cooperation costs
(Brooks 1975) but, with reference to
Brunsson, it also increases uncertainty,
and can obstruct the basis for action.
In this analysis three outcomes of the
decision-making and implementation
problem could be identified in the case
of Kmail. Therefore, in this closing sec-
tion the different outcomes will be dis-
cussed in the context of the theory de-
veloped above. In addition, it will be
evaluated how they match the re-
quirements of decision-making and
action.

(a) Rational consensus as an outcome
seems to match the requirements of
decision-making and the require-
ments of action well. Closing the

38 An often discussed result of dissent is
forking a project and developing different
versions in separate projects. In this case
study such a dramatic change of the project
structure could not be observed and it
seems that forks seldom happen. There are
two factors that stand against forks. First,
in community driven projects splitting a
project would also imply to split-up man-
power. This would increase the workload
for each participant, slow down the speed
of the development progress and could lead
to the necessity to cut down the project’s
aims. Second, it is likely that incompatibili-
ties between the different versions of the
program would arise. This effect is critical
in cases where software with large network
effects is developed. The negative impact of
those events is well known to FOSS-
developers from the history of the UNIX
operating system (see McKusick 1999).
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decision-making process by virtue
of an argument after having differ-
ent suggestions discussed in-depth,
leads to a well-founded decision.
After a decision is made, it is clear
what kind of action has to be ex-
pected on a cognitive level and for
what reason the action is desirable.
Those circumstances should lead to
a high level of motivation among
the developers. And it is also likely
that the protagonists of the chosen
alternative have expressed com-
mitment to the aim during the dis-
cussion (like in the example above),
so that a good basis for collective
action should be created.

The only critical aspect of this solu-
tion of the decision problem is a
considerable degree of uncertainty
that can emerge during long-lasting
discussions. | would like to suggest
that this relatively high level of un-
certainty, allowed in the course of a
decision-making, should be under-
stood with reference to the motives
of the developers to participate in
FOSS projects. As stated above,
they are intrinsically interested in
the development process itself and
in the success of the project, and
they can expect that other develop-
ers share this attitude. These frame-
work conditions might permit a
higher level of uncertainty than in
other organizations where such
conditions do not exist.

(b) Compromise matches requirements

of rational decision and action less
well than rational consensus. When
a compromise is introduced in the
decision-making process, the devel-
opers have usually discussed the
suggestions in detail. Therefore, it
is unlikely that new arguments will
be pushed forward and the rational-
ity of the decision will be improved
by further discussion. From the re-
quirements of action the compro-
mise reveals a particular irrational-
ity: Why should a developer par-
ticipate in the implementation of a
certain compromise, although it is
only second choice for her or him,
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and not the right thing to do? If the
lower degree of motivation of part
of the developers is taken into ac-
count, it is supposable that he or
she accept that other developers
work on the implementation of the
aim, but is not getting involved in
the work him- or herself. In other
words, a compromise is a solution
for the problem of decision-making
as it marks an end of a discussion
that tends to become unfruitful. But
it nevertheless is inclined to ob-
struct the motivation for collective
action if some developers think that
there are better ways to go.

(c) Moving from decision toward indi-

vidual action is the last solution for
the problem of decision-making
and its implementation in FOSS
projects. The idea of collaborative
work is abandoned here as it is fore-
seeable that only the (group of) de-
veloper(s) who regard(s) the option
as the right thing will contribute to
the process of the implementation.
Since a basis for collective action
cannot be created, individual action
takes its place. From the viewpoint
of decision rationality this option is
also not preferable: It might happen
that the developer who moves from
decision towards individual action
only takes his own suggestion, ar-
guments, and evaluation criteria
into account, so that the final level
of rationality of the decision is low.
Thus, individual action seems to be
the worst way to deal with the prob-
lem of decision-making and action
in FOSS projects. But from the
viewpoint of a social structure aim-
ing to develop software, there is one
situation that should be avoided at
all costs: To be stuck in the devel-
opment process for a longer period
of time.
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