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What Internet Use Does and Does not
Change in Scientific Communities

Jochen Gléser

This article examines the supposedly new social phenomena produced by internet
use in the scientific community that has been discussed in the literature and tackles
the question of which social structures and practices are actually changing.This serves
as a background against which to assess new phenomena.Since the internet’s main
impact obviously concerns the transmission of data and information, a theoretical
perspective on the way scientific communities produce knowledge and on the role
of communication in that process is developed. It can be demonstrated that the
internet leaves the social order of scientific communities unchanged but affects the
mode of production of some scientific communities by providing opportunities for
a communalization of raw data analysis,data production,and external contributions.
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Internet and Science

The internet creates new social phe-
nomena at a very rapid pace, but the
question whether these phenomena are
sociologically new is often difficult to
answer. The emergence of new empiri-
cal objects of research does not neces-
sarily imply that these objects constitute
new theoretical objects for sociological
research. From a theoretical perspective,
the interesting question about the inter-
net is whether (or to what extent) new
forms of social order will emerge. The
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pessimistic observer may argue that the
new means of communication has had
negligible effects. All patterns of social
interactions and relations that are cur-
rently being observed have existed be-
fore the internet and continue to exist in
the offline-world independent of the
internet (e.g. Calhoun, 1998). More op-
timistic observers may argue that new
patterns are emerging. This has been
suggested, for example, for open source
software production (Raymond, 1999;
Dalle and Jullien, 2003), for the trade
with free goods and services in the
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internet (Ghosh, 1998), and more gen-
erally for a distinct “form of social inte-
gration” that is “carried” by the internet
(Holmes, 1997: 27).

Supposedly new social structures trig-
gered by the internet have been reported
in several science studies. Hilgartner
(1995) has discovered “new communica-
tion regimes” in molecular biology that
have emerged with online databases (see
also Kling and McKim, 2000). Wellman et
al. (1996) equate virtual communities
with “computer-supported social net-
works” and regard scientific communi-
ties as “dispersed work teams” (Wellman
et al., 1996: 227). Gresham (1994) con-
tributed the concept “cyberspace col-
lege”, while Walsh and Roselle (1999)
have coined the term “virtual college”.
Others apply the term “collaboratories”
to a supposedly new form of global col-
laboration of geographically dispersed
scientists which has been enabled by the
internet (Glasner, 1996; Finholt and
Olson, 1997).

This abundance of new phenomena
and concepts raises suspicions. While it
is certainly true that the internet changes
communication practices in science, the
race for new conceptsis liable to be miss-
ing the persistence of more general struc-
tures behind the phenomena. The aim of
this paper is to investigate the new phe-
nomena that have been reported in the
literature and to ask which social struc-
tures and practices are actually chang-
ing. This undertaking requires a theoreti-
cal understanding of how scientific com-
munities ‘traditionally’ function, to serve
as abackground against which new phe-
nomena can be assessed. Since the
internet’s main impact obviously con-
cerns the transmission of data and in-
formation, a theoretical perspective on

the way scientific communities produce
knowledge and on the role of commu-
nication in that process will be devel-
oped. On the basis of this conceptual
clarification it becomes possible to as-
sess the internet’s impact on the produc-
tion of scientific knowledge. I will dem-
onstrate that the internet leaves the so-
cial order of scientific communities un-
changed but affects the mode of produc-
tion of some scientific communities. The
discussion will be concluded with some
propositions about general new trends
that are caused by the internet.

Production and Communication in
Scientific Communities

The production of scientific knowledge
has been traditionally regarded as a col-
lective enterprise. This idea can be
traced back to Fleck ([1935] 1979) and is
part of the writings of Merton ([1942]
1973), Barber (1952), Polanyi (1962),
Kuhn (1962), and most recently of Ziman
(2002). However, all these references to
the collective enterprise are surprisingly
fuzzy. While the authors state that scien-
tists contribute to a common product
(scientific knowledge), they are reluctant
to describe precisely how this common
product is created, how individual ac-
tions are coordinated, how social order
is maintained etc. This is one of the rea-
sons why the sociology of science has
developed only weak ties to general so-
ciological theory.

The basic obstacle to a systematic de-
scription of collective production in sci-
entific communities for all these ap-
proaches is that they are burdened with
concepts that emphasize individual pro-
duction and subsequent exchange. First,
most of the analysts of collective phe-
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nomena are concerned with the reasons
why scientists produce new knowledge
at all. Incentives for contributing new
knowledge are either found in an intrin-
sic motivation to advance knowledge, or
are defined via an exchange theory
which regards scientists as exchanging
new knowledge for some kind of recog-
nition as provided by colleagues’ refer-
ences to their work (Hagstrom, 1965).
Second, social order in science is seen
as emerging from the scientific ethos, i.e.
from a set of norms which govern all sci-
entists’ actions and interactions. Scien-
tists offer new knowledge to the commu-
nity, and this new knowledge is accepted
and added to the common stock of
knowledge by the community. These as-
sumptions are ultimately locating the
production of new knowledge with the
individual: individuals produce new
knowledge and circulate it, and as mem-
bers of the community they decide
about truth and recognition for new
knowledge claims.

These ideas make it difficult to envis-
age a collective knowledge production
process because they implicitly rest on
a separation of the creation of knowl-
edge claims, which appears to be alocal
activity, from the knowledge claims’ later
fate in the community’s actions, which
is supposed to be a global phenomenon.
This separation is at odds with the con-
cept of collective production because it
fails to explain how scientists manage to
produce contributions that fit together,
and why so few of the newly produced
knowledge claims are recognized at all.

Meanwhile, ethnographic observa-
tions have involuntarily demonstrated
that the scientific community controls
what is going on in the laboratory. While
the sociology of scientific knowledge
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(SSK) aimed at showing “in concrete de-
tail the ways in which the making, main-
taining, and modification of scientific
knowledge is a local and mundane af-
fair” (Shapin, 1995: 304), the ethno-
graphic records unveil the ubiquitous
influence of the community and the
body of knowledge that is shared by its
members. This concerns the formulation
of problems (Knorr-Cetina, 1981: 49-50,
52-55; Latour and Woolgar, [1979] 1986:
112-124), the means to approach them
(Knorr-Cetina, 1981: 63-64; Bazerman,
1988:245-247), and the criteria to distin-
guish ‘real’ from artifactual results
(Lynch, 1985: 92-101). Also the publica-
tion of new knowledge claims is not an
individual activity. Even in the case of
non-collaborative research drawing up
a publication involves not only the au-
thor but also trusted assessors (Chubin,
1975), editors, and reviewers, who all in-
fluence the content of the publication —
either directly or via the author’s antici-
pation of their response (Knorr-Cetina,
1981: 101-112; Myers, 1990: 65-66, 75-
80). Finally, at least in some fields com-
munication via publications is accom-
panied by a constant stream of other in-
formation that is incorporated in re-
search materials, laboratory protocols
etc. (Cambrosio and Keating, 1988;
Hilgartner, 1997), not to mention the
continuous informal communication
between scientists.

Thus, the suggestion of two distinct
spheres of knowledge production seems
to be a reification created by both the
Mertonian focus on the scientific com-
munity’s formal communication and the
SSK’s focus on local knowledge creation.
If we suspend the concepts ‘scientific
ethos’ and ‘exchange of contributions for
recognition’, and if we read the ethno-
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graphic records disregarding their in-
tended local focus, it becomes clear that
scientific communities are indeed col-
lectively producing communities. Coor-
dination of actions is achieved by scien-
tific knowledge rather than norms,
namely by the community’s shared body
of knowledge.! Scientists derive prob-
lems and methods of problem solving
from their interpretation of the common
body of knowledge. They produce knowl-
edge claims that are offered to the com-
munity to be added to the common body
of knowledge. Integration is accom-
plished by other scientists using the of-
fered new knowledge, i.e. treating it as
belonging to the common body of knowl-
edge. As citation studies show, many of-
fers are discarded. Most articles are cited
only once or are not cited at all (Cole and
Cole, 1972; Stern, 1990; Seglen, 1992).
Scientific communities thus repre-
sent a distinctive mode of collective pro-
duction which is characterized by de-
centralized action coordination vialocal
interpretations of the shared subject
matter of work (Gliser, 2001b, 2002).2
This decentralized coordination of con-
tributions can be termed distributed
labor, as opposed to division of labor
thatis organized ex ante by a centralized
agency. The same mode of coordination
has been observed by Moon and Sproull
(2000) in open source software develop-
ment, and has been termed “distributed
work”.3 A community whose production
is coordinated decentrally can operate
without knowledge about all active or
even potential participants. This is im-
portant because membership in scien-
tific communities is established by per-
ception: Whoever uses a community’s
body of knowledge in her production of
new knowledge perceives herself as a

member of the community. Member-
ship can even be established by others’
perceptions: Whoever offers knowledge
thatis used in a community’s production
process is regarded as a member of this
community. Membership based on per-
ception and attribution is the reason
why the whole mode of production
hinges on publication of contributions.
Only by publication can the offers of new
knowledge be addressed to an unknown
audience.

This understanding of scientific com-
munities provides a basis for revisiting
the role of communication in collective
knowledge production. It becomes clear
that communication in science is not a
separate circulation of previously pro-
duced knowledge.* It is rather part of the
production process, namely the trans-
mission of material and components
between producers. Similarly, the cita-
tion process is a work flow rather than a
cash flow. Citation links new knowledge
claims to existing ones and thereby in-
dicates subsequent processing of knowl-
edge claims. The crucial difference be-
tween research and (most) other pro-
duction processes is that in research in-
formation is simultaneously material,
component and product of work. Mov-
ing material, components and products
around is a constitutive part of the pro-
duction process. This is not to say that
strategic communication about inten-
tions, interests, and activities of actors
isruled out in science. However, this type
of communication must be analytically
separated from the knowledge produc-
tion process.
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Old and New Practices in the
Production of Scientific Knowledge

What is not New

The internet does not change the social
order of scientific communities, i.e. the
ways membership is established, actions
are coordinated. But it may trigger other
changes, many of which have been pro-
posed in the literature. I will begin by
demonstrating that some of the pro-
posed new phenomena are not new at
all. In the subsequent section, I will dis-
cuss new phenomena that may change
the way in which scientific knowledge is
produced.

Apparently the internet has signifi-
cantly enhanced the opportunities of
scientists to communicate knowledge.
As aresult existing practices of commu-
nication have been augmented but a
radically new practice of scientific work
has not emerged. While, for instance,
email communication is frequently used
by scientists its impact on collaboration
is by no means revolutionary. Merz
(1997) reports that theoretical physicists
rely heavily on electronic communica-
tion and that an increasing number of
trans-local collaborations can be ob-
served. However, theoretical physicists
still emphasize the importance of face
to face contacts. Most collaborative
projects that are conducted via email (an
opportunity provided by the specific
subject matter and methods of theoreti-
cal physics) are initiated face to face
(Merz, 1997: 323). Increasing collabora-
tion may not just be caused by email
because the geographical mobility of
theoretical physicists has increased, too
(Merz, 1997: 316). Merz concludes that
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“e-mail interaction is not a substitute for
travelling and face to face interaction”.
Similarly, Walsh and Roselle (1999) have
found that while electronic communica-
tion accelerates collaborative research
and promotes geographically more dis-
persed collaborations, the work organi-
zation has not changed, and face to face
communication remains important.
These observations clearly contradict
the ambitious title of their article “Com-
puter Networks and the Virtual College”,
because they provide no evidence that
such a college exists. A quantitative study
of the impact of computer-mediated
communication on collaboration associ-
ates greater use of computer-mediated
communication with more and more
highly interdependent collaboration as
well as higher productivity (Walsh et al.,
2000). However, it is difficult to establish
causation here because both directions
of causation (frequent email use in-
creases collaboration versus more col-
laboration increases email use) are pos-
sible.

A similar case can be made for the in-
formal communication that accompa-
nies the application of experimental
methods. Hine (2002) has investigated
the communication of a newsgroup de-
voted to “laboratory talk” of biologists,
i.e. to the exchange of know how. Scien-
tists who encounter difficulties when
applying specific methods post their
question to the newsgroup and get ad-
vice from their colleagues. Hine ob-
served that scientists act openly (i.e. ap-
parently revealing their identity), and
that the exchanges involve highly eso-
teric, context dependent shop talk, typi-
cal of practicing scientists. This kind of
communication has always been an im-
portant part of scientists’ everyday work
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(Collins and Harrison, 1975; Lynch, 1985;
Cambrosio and Keating, 1988) and rep-
resents a specific type of collaboration
(‘exchange of know-how’, Laudel, 2001).
The main difference that is made by an
internet-based newsgroup is that the
request for help can be sent much more
quickly to a wider audience. What was
previously achieved either by phone
calls or by conversations at conferences
isnow achieved by a message that is sent
to several hundred colleagues at the
same time.

None of these changes actually affects
the way scientific knowledge is pro-
duced. This holds true for publication
practices, too. A detailed analysis of the
“continuum of electronic publishing”
shows that the common claim that e-
publishing “substantially expands ac-
cess” is oversimplified (Kling and
McKim, 1999). In accordance with the
model of collective production, Kling
and McKim (1999: 905) state “that schol-
arly communication can be conceptu-
alized as a communicative practice an-
chored in three dimensions: publicity,
access, and trustworthiness.” They show
that electronic documents made avail-
able via the internet do not necessarily
reach high publicity, nor are they always
easy to access. Their trustworthiness
depends on classic ‘off-line’ character-
istics, namely an author’s reputation or
peer review. Today the scarcest resource
is not journal space but the attention of
readers. Therefore, a transition from pa-
per-based to electronic publishing is not
likely to change the way scientific knowl-
edge is produced. As is the case with per-
sonal communication, the internet
makes things easier, faster and more glo-
bal, but it has not qualitatively changed
the social order of scientific communi-

ties or the way scientific knowledge is
produced.

What is New

At the current stage the internet makes
scientists’ life easier and their work faster
but it does not change the content of
work. As has been shown in the previ-
ous section, the content, procedures and
importance of communication have not
been qualitatively changed by the new
communication channels. Similarly,
peer-reviewed, regularly published elec-
tronic journals bear too much resem-
blance to traditional paper journals to be
a revolutionary new development. A
similar case can be made for collabora-
tion networks supported by electronic
communication.

There are, however, new develop-
ments that have the potential to signifi-
cantly change the way scientific work is
conducted in at least some scientific
communities. We observe a rapidly
growing number of online databases
which provide public access to experi-
mental and observational data. These
databases seem to trigger new commu-
nication practices (Hilgartner, 1995;
Kling and McKim, 2000). A second new
phenomenon is the emergence of “col-
laboratories” — networks of geographi-
cally dispersed scientists who commu-
nicate, collaborate and share data via the
internet (Glasner, 1996; Finholt and
Olson, 1997). While it has been shown in
the previous section that many of the
supposedly new collaboration practices
arein fact traditional ones that use anew
technical medium, there is an undoubt-
edly new element in these collaborato-
ries, namely remote access to experi-
mental equipment. Thirdly, remote ac-
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cess to computing capacity outside sci-
ence has occurred but has gained little
attention in the literature.

A) Online Databases Containing Raw Data

Scientific communities in molecular bi-
ology and biomedicine have begun to
store their raw data (gene sequences) in
online databases. This practice has
emerged because several practices came
into conflict. One of the general norms
in science is that scientific publications
must contain the data that are used to
substantiate knowledge claims. With
sequencing tools becoming more and
more powerful, journals in the field re-
ceived more and more sequence data
and started to become reluctant to pub-
lish them. After negotiations between
database managers and journals, a new
practice was established: submitting
data to a publicly accessible database
became a requirement for publication
(Hilgartner, 1995: 250-254). Kling and
McKim (2000: 1308) give an account of
several cases of databases in molecular
biology that contain heterogeneous data
about model organisms.> Outside mo-
lecular biology there exist plans to cre-
ate a database with raw data on the
movements and diving behaviour of dol-
phins, whales, seals and other marine
animals (Knight, 2002). Online data-
bases also existin the social sciences (see
http://www.academicinfo.net/socdata.
html for an overview of databases).
These databases are seen by some
authors as new communication regimes.
Kling and McKim treat them as a distinct
type of “electronic communication fo-
rums”, which they call “digital discipli-
nary corpora”’ (Kling and McKim, 2000:
1309). Similarly, Hilgartner (1995: 257)
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states that “the construction of bio-
molecular databases has become an oc-
casion for introducing a variety of new
communication regimes”. He compares
these new regimes to journals
(Hilgartner, 1995: 244-250). Thus, pub-
licly accessible databases appear as a
new practice of communicating knowl-
edge by publication.

The difficulty with this comprehen-
sion is that traditional and new publica-
tion practices are implicitly presupposed
to have the same functions in research
processes. Hilgartner (1995: 241) ob-
serves that “most of the data produced
by scientists engaged in genome map-
ping and sequencing will never be pub-
lished in conventional journals but will
find their ultimate home in databases”
without even raising the question to
what extent this trend is caused by at-
tributes of those data. Kling and McKim
(2000) list electronic databases among
several forms of electronic communica-
tion forums but do not discuss the roles
of each of the “e-media” in scientific
work.

In fact, the two practices differ signifi-
cantly from one another. The main dif-
ference between publications and sub-
missions to databases is that publica-
tions contain knowledge claims, while
databases contain raw data. Publica-
tions often include data but they are only
reported to the extent that is necessary
to support the knowledge claims. When
raw data are submitted to a public data
base, they are no longer exclusively con-
nected to a few knowledge claims in a
publication. As part of the database they
now provide an independent basis for
the construction of new knowledge
claims, which can be used by all scien-
tists who have access to the database.
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Since raw data are created in an earlier
stage of the knowledge production proc-
ess, their public accessibility means that
communalization is occurring in an ear-
lier stage of knowledge production.

In this sense these databases can have
a significant impact on knowledge pro-
duction. Firstly, public databases pro-
vide a new basis on which knowledge
can be established. If databases are not
accessible researchers can base knowl-
edge claims only on their own data and
on all published knowledge. With access
to databases the researchers can use all
raw data they regard as relevant inde-
pendent of their prior usage. Secondly,
the opportunities to control the quality
of published knowledge are enhanced in
several ways. Selective use of data (e.g.
exclusively of data that are supportive to
the knowledge claims) can be more eas-
ily detected. While data production (of
experimental conduct) still cannot be
controlled via the new databases, the
quality of data processing and the con-
clusions drawn from these data can now
be tested. Moreover, conflicts over
knowledge claims that rest on contra-
dicting data can be more easily identi-
fied (albeit not necessarily more easily
solved). Thirdly, by publishing raw data
researchers lose the competitive advan-
tage which usually results from exclusive
use of unpublished data.® Attempts to
create databases with unpublished data
therefore meet resistance (Knight, 2002).
Finally, these databases may initiate the
emergence of a separate theoretical
work in many scientific fields where it
does not yet exist. The increasing
amount of publicly accessible raw data
enables the construction of knowledge
claims solely on the basis of others’” ex-
periments. Searching for patterns in the

data may become a distinct research ac-
tivity, which would be similar to the
“phenomenologists” in theoretical phys-
ics (Merz and Knorr-Cetina, 1997: 73)
These are significant changes that will
affect work practices on all levels of sci-
entific communities and therefore war-
rant detailed investigation. A combina-
tion of observations on two levels seems
necessary. In-depth studies of changing
work practices in laboratories are nec-
essary to reveal the impact of databases.
Possible effects are changing uses of and
references to raw data, the emergence of
new roles and new patterns of differen-
tiation of laboratory work and also a
more rigid divide between data produc-
tion and data analysis. In order to catch
the macro-effects of publicly accessible
databases on the scientific community
comparative observations of local prac-
tices and communication processes in
different laboratories are required.
Changing work practices will be indi-
cated by the patterns and content of
communication and publication that is
related to the sharing of raw data.

B) Remote Access to Research Equipment

A second important aspect is that the
internet facilitates remote access to re-
search equipment. This allows scientists
to directly control research instruments
in order to produce the data they are in-
terested in (cf. Science, 1998; Finholt and
Olson, 1997). A weaker form of remote
access is the real-time observation of
high energy physics experiments via the
net from all places in the world (Kling et
al., 2000). Even though they cannot in-
tervene directly they may electronically
get in touch with the laboratory and ask
for interventions.
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These observations support the view
that the internet removes all barriers to
access to research equipment. However,
research equipment is rare and opera-
tion time is a scarce resource. Research-
ers who want to use such equipment
usually have to approach the laboratory
that controls the instruments and to ask
for time and support to operate them.
In high energy physics there is a well-
established procedure for granting ac-
cess to research equipment. Research-
ers apply for beamtimes, and a panel of
their peers decides if the proposed ex-
periment is worth the beamtime. The
same criteria that govern the assignment
of beamtimes in the offline world (sci-
entific merits, rank of applying scien-
tists, rank of their fields etc.) can be ex-
pected to operate when remote access
is at stake. The internet cannot do away
with scarcity of operating time.

Thus, it currently remains unclear if
new social structures emerge because of
remote acces to research equipment.
The “collaboratories” described by
Finholt and Olson (1997) make collabo-
ration easier, faster, may include more
collaborators and may even make col-
laboration more often successful — but
do new social patterns emerge? Also, re-
mote access is likely to change work
practices qualitatively only where the
physical access to the equipment but not
the equipment’s operating time is the
scarce resource. Such cases would be
very interesting because they represent
a communalization in an even earlier
stage of knowledge production. It would
then not be a communalization of the
creation of contributions to the shared
knowledge (as in the classical case of
publication), nor a communalization of
raw data analysis (as in the case of
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databases), but a communalization of
data production.

C) Remote Access to ‘Research’ Equipment
Outside Science

While research equipment in science is
usually scarce, there is abundance of
equipment outside science that can be
used as research equipment. Scientists
have begun to exploit the unused com-
puting capacity installed all over the
world by including laypeople in their
work. The Website Folding@Home
(http://folding.stanford.edu) explains its
practice as follows

Folding@Home is a distributed com-
puting project which studies protein
folding, misfolding, aggregation, and
related diseases. We use novel compu-
tational methods and large scale dis-
tributed computing, to simulate time-
scales thousands to millions of times
longer than previously achieved. This
has allowed us to simulate folding for
the first time, and to now direct our
approach to examine folding related
diseases.

People who want to help the research-
ers at Stanford University may download
software that uses a share of their com-
puters’ computing time to calculate pro-
tein structures. Useful results emerge
after arelatively short time, are transmit-
ted to the researchers via the internet
and can be integrated in the overall
project.’

This is an example of remote access
to the enormous computing capacity
that has been globally installed, and a
significant part of which is interlinked by
the internet. In terms of knowledge pro-
duction, two interrelated changes of
work practices can be observed. Firstly,
the scientists have enhanced their re-
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source base by integrating laypeople’s
resources into their work. They have de-
signed a knowledge production process
that extends beyond the boundaries of
their scientific community. While lay-
people have always contributed to sci-
ence, in the case of protein folding the
internet has made possible a new way
to contribute, and has created a qualita-
tively new level of external contribu-
tions. Secondly, there is a remarkable
difference between the ‘distributed
work’ mode of production of a scientific
community, the traditional integration
oflaypeople in a community’s scientific
work, and the “distributed computing”
of Folding@home. The distributed work
of scientific communities rests on the
decentralized definition of tasks by com-
munity members. In the case of distrib-
uted computing, a community structure
emerges because people share their
computers to the folding problem. How-
ever, the production of data rests on an
ex ante-division of labor, and the own-
ers of computing time are completely
passive with regard to goal formulation,
definition of standards etc. No negotia-
tions and no “boundary objects” (Star
and Griesemer, 1989) are necessary to
achieve the integration of results. There-
fore, itis not possible to regard the ‘ama-
teur folders’ as part of a producing com-
munity. Nevertheless we can regard
these processes as a communalization
of external contributions.

Conclusion

This article has discussed whether and
how the internet has changed the social
order of scientific communities and the
way scientific knowledge is produced.
The discussion is based on the concept

of scientific communities as knowledge
producing collectivities.The social order
of collective production in scientific
communities is not affected by the
internet. Scientific communities are pro-
ducing communities which share
knowledge. This knowledge could be
accessed publicly before the internet
emerged. The communities use a vari-
ety of channels for informal day-to-day
communication because communica-
tion has always been a necessary pre-
condition of collaboration. Face-to-face
interactions remain an important ele-
ment in scientific work. The internet af-
fects the relative importance of commu-
nication channels and makes commu-
nication and access to information
easier and faster. It also helps to integrate
new and more partners into the net-
works of collaboration. But qualitative
changes in the work practices and social
structures of scientific communities
cannot be observed. Studies of suppos-
edly new phenomena created by the
internet tend to miss that point because
they limit their focus to the new phe-
nomena and do not compare them to
‘pre-internet’ practices.

Nevertheless, as the internet facili-
tates new work practices some qualita-
tive changes in the process of collective
knowledge production are likely to oc-
cur. In particular internet access to raw
data may lead to such changes. Sharing
raw data in open databases will lead to a
communalization of raw data analysis,
i.e. to a communalization of knowledge
production at an earlier stage. While the
provision of remote access to research
equipment is apparently bound to very
specific conditions that are not likely to
occur in many scientific communities,
it cannot be ruled out completely. A sci-
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entific community’s remote access to
research equipment would lead to a
communalization of data production,
i.e. to a communalization at a still ear-
lier stage of knowledge production. Fi-
nally, there are a few significant attempts
to establish remote access to equipment
outside science that is turned into re-
search equipment. This process leads to
a communalization of external contri-
butions to scientific knowledge. Thus,
the internet provides additional means
for sharing knowledge, using equipment
and distributing work which will very
likely trigger some qualitative changes in
the process of collective production of
scientific knowledge.

The extent to which these new com-
munalization processes will affect scien-
tific communities depends on the spe-
cific mode of knowledge production in
these communities. Communalization
of raw data analysis can be introduced
in many natural and social science fields.
Online databases containing raw data
appear to be useful whenever many
members of a scientific community
work with the same research objects,
and when the data describes attributes
of these shared research objects. Such
data has a multitude of uses and is of
interest to the whole community. Com-
munalization of data production ap-
pears to be a much more specific case,
which can occur only in scientific com-
munities which rely on rare equipment
whose operation time is not scarce. This
presupposition excludes the social sci-
ences and many natural science fields
that conduct ‘small science’. Com-
munalization of external contributions
develops depending on the demand for
computing time and on opportunities to
solve the problems by distributed com-
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puting. Both characteristics can be ex-
pected to occur only in natural science
fields.

The ease with which scientific com-
munities have integrated the internet
into their work practices leads to the
conclusion that the internet facilitates
the mode of production employed by
scientific communities. Since the inter-
net can easily provide public access to
knowledge, it appears to be an ideal
medium for distributed knowledge pro-
duction. This mode of production is not
necessarily restricted to scientific (or, in
the case of open source, technical) knowl-
edge. Therefore, a variety of internet-
based knowledge producing communi-
ties may emerge. How this mode of pro-
duction will extend beyond the produc-
tion of knowledge remains to be stud-
ied.

Notes

1 This was a potential innovation in Kuhn’s
account of the dynamics of science that
did not come to the fore. Kuhnian SSK re-
mained in the institutional tradition by
interpreting the paradigm normatively,
i.e. as knowledge-turned-into-norms
(Shapin, 1995: 301). The idea that scien-
tific knowledge is a functional equivalent
for norms in that it can co-ordinate hu-
man actions as knowledge was first pro-
posed by (Bohme, 1975). Recently, a simi-
lar proposal has been made by Ziman
(2002). However, Ziman fails to see that a
paradigm does not contain enough infor-
mation to co-ordinate scientists’ ongoing
research. This function can only be ful-
filled by a scientific community’s whole
body of current scientific knowledge.

2 The consequences of this model for the
theory of social order are discussed in
Gléser (2001a).

3 Other authors, who compare open source
communities and scientific communities,
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do not realize the similarities but rather
emphasize the differences in both types
of community (Dalle and Jullien, 2003: 4
). The authors’ distinction between “crea-
tion and disclosure” and “distribution” -
the very same quasi-economic approach
that has confused science studies - pre-
vents them from identifying the structure
of collective production.

4 According to Bohme (1975: 206) scientific
communication is argumentation and
“the coherence of communication is the
coherence of an argumentative context”.
It is not simply an exchange of informa-
tion.

5 A detailed description of one of these
databases (the “worm community sys-
tem”) is given by Glasner (1996: 112-113).

6 Data withholding is a common practice
in science, especially in highly competi-
tive fields such as biomedicine (Cohen,
1995; Blumenthal et al., 1997; Hilgartner,
1998).

7 A second example is the project
SETI@home (http://www.seti.org/) that
searches for extraterrestial intelligence by
applying a similar approach.
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