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EPISTEMICS IN SOCIETY
On the Nesting of Knowledge Structures into Social Structures
K. Knorr-Cetina·

7_1 Introduction
Central to the experience of society in the late twentieth century is the idea that society
rearranges itself. We no longer simply move forward toward a new stage of social
development promised and specified by socialism. Instead we are plagued, many say, by
a variety of ills: a sense of runaway risks and uncertainties associated with human
intervention in nature (e.g. Beck, 1992); the widespread rethinking of the welfare state,
"structural" constraints on economic growth and employment, the simulative
consequences of the media and information technologies (e.g. Baudrillard, 1985). Society
undergoes, we think, the last stage of individualization which increases our autonomy of
action, but also brings with it the breakdown of the nuclear family and of communal
relationships (e.g. Giddens, 1990). We also experience a redrawing of the relationship
between global and local processes which produce conflicts, disjunctures and new forms
of stratification (Lash and Urry, 1994: ch. 11). What are the implications of these
"redrawings" of lines, of these replacements of nuclear units by subnuclear units, and of
exploitable natural environments by exploitable human made environments (Merchant,
1983) for sociology? Does the rearrangement of society simply amount to a reorganization
and realignment of given structures or do we need to reconsider the structures in terms of
which we think society?
Rearrangements of the kind discussed do not involve a single process but a complex
mixture of processes which cannot be analyzed within the scope of this paper. What I can
do, however, is focus on a particular variety of ~tructures that are implicated in some of
the above processes. These structures pertain to knowledge. Directly or indirectly , many
of the developments we currently experience have something to do with knowledge, or
more concretely, with the effects of science and technology. They are bound up with the
spread and accessibility of information, with the enablement and timespace compression
of an international society through interconnecting technologies, with the expansion and
unavoidability of expert systems in social life, and with the "pollutions" and "dangers" of
a science produced environment in which knowledge and control have become dislocated.
As art example, consider the unifying tendencies and the global "monotonization" of
agriculture. This homogenization must be regarded as a consequence of science-based
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are increasingly replaced and reshaped by uniform and standardized elements delivered by
an agribusiness (Leeuwis , 1993 ; Van der Ploeg, 1992, 1993). Awareness of such
processes means a heightened sensitivity for the pervasiveness of knowledge issues in all
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domains of contemporary life. As Daniel Bell predicted in 1973, a post-industrial society
is a knowledge society .
In what follows I shall begin to develop a "textural" analysis of a knowledge society. I
want to ask questions about what belongs to the textures of such a society that is not fully
or adequately dealt with in current discussions of the theme. To capture this dimension I
will use terms such as "epistemics" or "epistementality" rather than knowledge (see also
Foucault, 1991). As I shall argue below, I want these terms to capture the practices,
relational issues and structures attending to knowledge and not the cognitive content of
fixed knowledge, which is what the term "knowledge" suggests. Epistemic practices, in
my view , turn around issues such as truth and objectivity; but they also turn around
(knowledge) objects, imply constructive settings and the like. A focus on these issues
brings into the open the problematic character of knowledge entities and structures;
epistemics shifts one's viewpoint on knowledge into second gear, so to speak, it shifts it
from viewing a fixed collection of things which are trustworthy in their "longue duree"
and instrumental "readyness-to-hand " to viewing the open, unfolding and untrustworthy
goings on behind, over and above the fixed and ready things (epistemics also brings into
view the fixing process itself) . Epistemic conditions could mean, for example, conditions
in which sociality is shifting from personal relations to object relations; in which truth has
become deracinated (freed from its empirical grounding and placement in the care of
science) and deregulated, in which the real is fused with the constructed and simulated
and this becomes a condition of knowing. To clarify the difference between this viewpoint
and others I will first briefly recall some prominent conceptions of knowledge in society.
I will then explain the stance I am taking on knowledge systems and illustrate further
what I mean by epistemics. The last two sections will give examples of concepts and
analyses which become relevant under the present approach.

7.2 Knowledge in society: Past and present conceptions
Ideas about linkages between knowledge and society are not new in sociology; in the past,
they have been bound up primarily with theories of modernization and industrialization. A
number of seminal commentators have discussed how modernity depends on knowledge .
One just needs to recall Marx' definition of technology as a productive force, or the
relationship Weber saw between modernization and processes of bureaucracy which he
also specified in terms of technical competence and knowledge-based rules
«1922)1976: 128ft. ,565). Central to modernity is the idea of industrialization, which is
intimately tied to the rise of modern technology, to scientific rationality and to knowledge
related processes of rationalization. In the phase of sociological theorizing that followed,
the themes of rationalization and of technology did not disappear from the work that
unfolded under the Marxian and modernization theory rubric. But at the same time,
differentiation theory forcefully brought another picture of knowledge in society into
theorizing, which henceforth became central to the field . Differentiation theory conceives
of society in terms of the differentiation (and interchange) between specialized subsystems
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such as economies and pOlities. As a consequence, it has tended to see knowledge issues
as functionally confmed to one such system, science, and its specialized logic of
procedure. Differentiation views also inform practice theory when it endeavours to think
modern institutional society. Accordingly, not only systems theorists such as Niklas
Luhmann but also practice theorists such as Pierre Bourdieu display a certain inattention,
if not indifference, to the pervasiveness and intricacies of knowledge issues in modern
life. When these authors discuss knowledge, they discuss a demarcated structure to which
they extend their theoretical vocabulary (Bourdieu , 1975 ; Luhmann, 1990). What the
system (or field) approach to knowledge lacks is a good conception of the spatial
dispersion of knowledge structures in social life, or, if you wish, of the implosion of
knowledge processes into society .
While differentiation theory relegated knowledge to a subarea of society, some
transformation theorists continued their articulation of a wider role of knowledge in
society. For example, Schelsky introduced the notion of a "scientific civilization" to
depict modernity (1961), and in the 70s, Bell rekindled earlier discussions by linking
theoretical knowledge to what he termed a new stage in societal development, the
"post-industrial " society (1973) . Theoretical knowledge, for Bell, is knowledge that can
be translated into many practical circumstances. Though all societies rely on knowledge ,
dependence on theoretical knowledge as a source and mode of innovation - in
science-based industries such as computers, telecommunications, optics, polymers and
electronics - is new. Bell also makes a plea for a historical reversal of the
base-superstructure relation: changes manifest in economic structure are the product of
cognitive effort, and not the other way round.
More generally in transformation theories the immediate impact of knowledge is on the
economy, and result in such changes as shifts in the division of labour, the development
of specialized occupations, the emergence of new enterprises, shifts in economic sectors
and sustained growth. Socio-structural processes are not generally seen as the immediate
target of knowledge consequences.
The transformation theory line of thinking is redressed today by theorists of reflexive
modernization, who show a heightened sensitivity to concepts such as expert systems and
technological risks (Giddens, 1990:28,34f.; Beck, 1992; Lash and Urry, 1994). For
example, Beck (1992: 156) and Krohn and Weyer (1994) talk about the anticipatory
appli~ation of scientific problems before they have been fully explored in the scientific
laboratory: testing, in the risk society, occurs after application, society becomes an
extended laboratory for science. Yet the central themes of reflexive modernization theory
often liJypass knowledge issues, or rely on astonishingly orthodox notions of knowledge
and experts. For example, Beck (1994) defines reflexivity primarily as the
self-confrontation of late modem societies with the (negative) consequences of rheir
behavior. While scientific-technical elites play a role in this picture, their conception is
not advanced beyond the one that was present in earlier discussions of technocracy: Beck
speaks of an alliance between scientists and capital and sees scientific-technical elites as
being on the side of the villains, of the producers and shareholders in the environmental
threats that confront modern societies (1992). When reflexivity is understood as

58
reflectiveness, Beck sees it as bound up with the process of individualization and the
increase of options, awareness and calculation this offers to actors--in other words, he
conceives of this kind of reflexivity in terms of individual cognition. Lash and Urry
(1994) equally understand reflexivity in relation to individualization, as the progressive
freeing of agency from structure. In addition, Lash and Urry emphasize aesthetic forms of
reflexivity exemplified by TV and movie productions which provjde society with visual
images of itself. Among reflexive modernization theorists, it is mainly Giddens (1990,
1994a,b) who links reflexivity directly to knowledge: for him, knowledge provided by
expert systems acts as a medium of interpretation and reflection .in what he calls posttraditional societies. Giddens, like other theorists of reflexive modernization, has
substituted a concern with individuals for the concern with the economy in earlier
transformation theories. Though Giddens allows that institutions are themselves reflexive,
for him "a world of intensified reflexivity is a world of clever people (1994b :7) -- of
individuals who engage with the wider world (and with themselves) through information
produced by specialists which they routinely · interpret and act on in the course of
everyday action. Giddens thus recognizes that knowledge in current Western societies is
not confined to specific groups or to a particular function system. But his focus on
reflexivity as the monitoring of the conduct of the self or of other agents brackets the
inner working of knowledge processes. Giddens considers only the use to which expert
systems are put in discursive interpretations, and their functioning as a disembedding
mechanism which removes social relations from the immediacies of context (1990:28;
airplanes, for example, are expert systems).

7.3 The design stance on knowledge, and what it might mean to switch from
knowledge to epistemics
Compared with the systems model, the conception of modernity as an expanding place for
knowledge-related reflexivity goes a long way toward erasing the boundary between
science and society. But reflexive modernization theory, much like earlier theories of
modernization, is not interested in articulating a theory of knowledge. As Stehr
(1994:275ff) has pointed out in a review of Bell and other authors, the most specific form
of knowledge of modern society, scientific and technological knowledge, appears like a
mysterious natural force precisely in those theories for which science and technology is
central to social change . Science and technology are seen as dynamic and expanding, but
their very "progress " is a static, unanalyzed concept. When science and technology are
taken to be an explanatory source in our understanding of post-industrial or
post-traditional society, their dependence upon and penetration by social , historical and
cultural processes is usually excluded from consideration. Yet we have no warrant for
thinking of either science or technology as a coherent, general, lawlike phenomenon that
can be blackboxed and treated wholesale in social theory. Technology, even information
technology, is not all of a piece, it does not follow a single path, it is not an engine made
up of integrated machinery. Nor is science. When the last two decades of research on

contemporary and historical scientific and technological practice have opened the black
box, they have identified very different epistemic cultures, a notion that puts into question
unified conceptions of the forces or impact of science and knowledge (see Knorr-Cetina,
1991, 1996). We also have no warrant to believe that the social-historical constitution of
scientific and technological facts can be kept separate from how these facts "enter" or
"operate in" social life. It is plain enough that many pieces of technology and science are
socially constructed for specific practical contexts, and they are also constructed in these
contexts. Furthermore, certain practical contexts have themselves become like the
scientific environments we used to identify only with science, and now embody scientific
principles of reality construction, reflexivity, experimentation, and the like.
Reflexive modernization theory, much like earlier transformation theories, adopts what
one might call, following Dennett (1987: 16ff) , the design strategy of interpretation with
regard to knowledge. From the design stance, one ignores the details of the constitution
of a particular domain, and, on the assumption that the domain is designed to produce a
particular outcome, considers only its output and its particular relevance to one's
purposes. Dennett's example is the computer: most users of computers do not know, nor
do they need to know, what physical and informational principles are responsible for the
computer's behavior. But if they know what a computer is designed to do they can predict
its behavior and use it reliably for their purposes. Modernization theorists do not know or
care to know how the knowledge systems they incorporate into their arguments work,
which structures or principles adequately describe this working, or how the "knowledge"
dealt with in these systems ought to be specified. All they are interested in -- and perhaps
all that they needed to be interested in the past -- is the power and social positioning of
these systems and of their outcomes within processes of societal transformation. But what,
to revert back to the example of the computer, if society were suddenly to become
reengineered such as to run on the same principles and mechanisms as this device? Then,
to understand this particular transformation of society, we would need to understand how
computers work and not merely what uses they can be put to. It would no longer be
sufficient to adopt the design strategy of description and explanation toward computers.
We would have to inspect their inner tissue of electronics and information processing , and
try to describe the principles on which they run.
The argument can be extended to the role knowledge plays in society. If present
Western societies can adequately be called knowledge societies, this might simply mean
that the expert systems within them have multiplied, that people and institutions
increasingly rely on experts for analyses of situations and councelling, that corporate
bodies ,of scientists have gained power transferred to them from parliament, parties and
legal institutions, and so on. It might mean that "knowledge" has become a productive
force that drives the engine of economic growth and swamps us with technological
gadgets, as it does in the old logic. But it might also mean that knowledge systems have
spilled their tissue into society , that it is not just knowledge-products and their
consequences we need to be worried about but knowledge structures, the whole set of
processes , experiences and relationships that "wait on" knowledge and unfold with its
articulation. From this perspective, the very idea that one can black-box knowledge
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processes and consider them only from the design stance is theoretically no longer
adequate. It is more effective to switch from the design stance to what I want to call the
unfolding stance, where one inspects the processes that unfold a system and that are
responsible for its performance.
The relevance of the unfolding stance for the present purpose derives from the
assumption that it is the structures and processes as much as the cognitive and
technological products of knowledge which have become central to, and sometimes
co-extensive with, contemporary institutions. The unfolding strategy assumes that what
hides behind terms such as "expert system," "knowledge" or "science " has a structuring
force that operates on the "being" of contemporary societies--it affects the forms of
ordering and existence constitutively involved in what contemporary Western societies
are. What, for example, are the constitutive forms of social relations in a "knowledge
society?" Are these adequately dealt with by the contrast between (former) class relations
and (today's) individualization? Can the impact of knowledge elements in social life be
limited to increasing the reflexivity of individuals and given structures? And if the answer
is no , how do we understand the new structures?
What I am suggesting is that we have to analyze the nature of the discontinuities
between modem, industrial society and a knowledge society on the level of the texture
and the structuring of contemporary institutions. To give an example, the problem is not
only that continual inputs of knowledge and its consequent technological risks affect the
life and actions of individuals and groups. The problem is that we may have to change
our notions of individuals and groups to get at the "being " of these societies. Similarly, it
is no longer clear that the best model for contemporary localizing arrangements is
Weber's notion of bureaucracy, which stiH informs, despite many revisions, organization
theory (see below). Perhaps the best model for these arrangements is the farm or the
laboratory, notions that emphasize object-relations. The suggestion to unfold the texture
of knowledge societies need not rule out design stance approaches to knowledge; it simply
draws attention to structures whose inspection ' the design strategy continually defers: to
the "galaxies within" complex entities called "knowledge," which have long spiralled out
into contemporary institutions . The design stance, of course, is effective precisely because
it can analyze knowledge uses while at the same time deferring disclosure of these
processes. But it reaches its limit when one can make the argument that knowledge
structures unfold into society and change the texture of contemporary institutions.
Epistemic conditions in society are such conditions. I choose the term epistemics rather
than knowledge to break away from considering merely the impact of knowledge products
or knowledge elites on social change. I shall also want to break away from what Lash and
Urry (1994) call the cognitive bias apparent in social thinking when notions such as
knowledge or knowledgeability are central to theorizing. Epistemics , when used in
philosophy (where it is mostly used), also entails a cognitive bias. But this can be helped
if we recall that the term not only denotes the problem of human understanding (e.g.
Toulmin, 1972), but refers, in a larger sense, to the question how we know what we
know. If we stress the "how" rather than "what" in this definition and assume that the
"how" in modern knowledge systems centrally involves institutional processes rather than
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merely "thinking ," we move suitably away from the philosophical conception of
epistemics. Epistemics, I shall say , is about the infrastructures of knowing and world
making . Epistemics involves reality articulating systems and policies; is bound up with
shifting notions of truth and objectivity; is connected to objects and the material world
which bears the brunt of our organized epistemic activity; and has to do with the structure
of constructive and creative practice. Current Western societies, I want to maintain, are
societies charged with such processes. They place a high value on world-making (they are
constructive) and some of their central themes concern truth and world/object relations.
They are not thereby solely epistemic societies, but can simultaneously be characterized
by other processes which may act in contradictory ways: I merely argue that some of the
"hot" transitional processes in the cultural logic of late capitalism, to choose Jameson's
phrase (1991), are processes of epistemization.
On the present account, industrial society should not have been strongly "epistemic" ,
but Hacking's systems of memory politics are . Bell's post-industrial society might be seen
as "epistemic, " but it might also be simply seen as a knowledge society in which
knowledge drives economic growth. The way I have set it up epistemic conditions refer to
particular states and arenas in knowledge societies: to situations where knowledge
structures and practices unfold in different ways in daily life and define the social fabric.
What the structures are and how they unfold is contingent: "Epistemics " should not be
seen as a single overriding dynamiC ·of transformation, but can simply be understood as a
placeholder term that conveniently summarizes the textural/structural fallout of the
advance of knowledge in society. I want to suggest that this fallout of society-texturing
elements comprizes a shift from personal and social relations to an object-centred
sociality; it comprizes the deregulation of truth and at the same time an approach to
problems of identity and existence based on knowledge/truth-procedures; it comprizes a
notion of reality that is constructively expandable and stageable, and so on.

7.4 Object-centered sociality
To exemplify all of this is beyond the scope of the present paper. What I can do ,
however, is point out two possibilities for notions that are consistent with the idea of an
expansion of "epistemics" and its impact on forms of existence and forms of order. One
starting-point could be "combination structures ", structures that show the nesting of
knowledge elements within forms of social practice. The structures I want to discuss
pertaip to the object-relationships I mentioned . In the rest of this section, I will explain
the nOfion of an object-centered sociality. In the next section, I tum to a diSCUSSion of
laboratories , which can be understood as object-centered, constructive variants of the
notion of organization.
The notion of an object-centered sociality attempts to break open such concepts as that
of an "expert," of "technical competence ," of a "technical elite" or an "expert system . " It
takes its lead from the kind of relationship that develops between experts and objects of
expertise. What are objects of expertise? Consider a suggestion by Rheinberger
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(1992:310), who calls epistemic "things" any scientific objects of investigation that are at
the center of a research process and in the process of being materially defined. He
distinguishes these from technological objects, which are fixed; technological objects
serve as stable moments of an experimental arrangement. Rheinberger here draws upon
the classic distinction between the ready-to-hand, unproblematic,. and often industrially
produced technical instrument and the question-generating research object on the way to
becoming a technological object. This distinction, however, is highly problematic in light
of today's technological products, which are simultaneously . things-to-be-used and
things-in-a-process-of-transformation: they undergo continual processes of development
and investigation. Computers and computer programs are typical examples; they appear
on the market in continually changing "updates" (progressively debugged issues of the
same product) and "versions" (items marked for their differences to earlier varieties).
These objects are both present (ready-to-use) and absent (subject to further research), the
"same" and yet not the same .
I shall borrow the notion of an epistemic object from Rheinberger, but change it to
mean any technological, scientific or natural object (e.g. a garden) that is part of a
process of revealing and articulation related to knowledge. The term seems to me to be
well-suited to shifting the discussion away from conceptions of technology as black boxed
and "steel hard" industrial products. Epistemic objects are characteristically open,
question-generating and complex; they are processes and projections rather than definitive
things. Observation and inquiry "reveal" them by increasing rather than reducing their
complexity. Epistemic objects are also, and this brings me back to the original issue,
stories of intelligence, learning, biographical change, of autonomy, resistance and
partnership with respect to the persons that work with these objects. These stories are the
upshot of relationships experts and others have with objects. In other words, the
"revealing" of objects is rooted within structures of care (Heidegger) and desire (Lacan)
without which (technological) objects do not unfold. Such structures of care and desire
form the basis of what I have called object-centered-sociality.
What I am contending is that these structures of care and desire must be considered
serious candidates for additions to the interpersonal relationships we generally assume in
sociology. One might speculate that we are witnessing a transition from objects conceived
as commodities (to which we have an external, instrumental relationship) to objects
understood as "consociates" (Schutz) in contemporary everyday life; that the recent
literature, from Carolyn Merchant (1983) to Appadurai (1986) and Calion (1986), Latour
(1993), Sheldrake and Serres (both 1990) that requests us to reconceive -the material
world in terms of human-likeness points to this transition; and that as objects are
generally inflated upwards (receive attributions of human-likeness and change into
temporal, "soft" beings, see Porush 1985), an Object-centered sociality becomes a
plausible concept also among those who were originally non-experts. Perhaps objects
must also be considered the risk winners of the "relationship risks" and problems so
frequently diagnosed in contemporary marriage, the family and the community (e.g.
Giddens 1994; Etzioni 1994) . If there are substantial deficits in human sociality , is an
Object-centered sociality substituting for it? It is clear that we are coupled to objects
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through the phenomenon of objects "mediating " (Calhoun 1992; Wise 1993) almost
everything we do , a point repeatedly stressed by Latour (e.g. Latour and Johnson, 1988).
But what I am indicating here is not the ever-present totality of objects within which we
exist and through which we make our living. Rather, the notion of an object-centered
sociality refers to specific forms of relationships whose existential features are intimacy,
temporality and knowledge -- forms of togetherness and revealing over time. To
understand these relationships, the major linkage we have to consider may not be the
Foucauldian linkage between knowledge and power. Though object-relationships provide
"sites" for power-issues to latch on to, the nexus of interest appears to be that between
knowledge and intimacy and desire. The Foucauldian question of how knowledge encoded
in institutional and organizational practices disciplines the body and regulates the mind
and emotions to create the productive worth of individuals may be of lesser interest today
than it was historically. Arguably, "disciplining" individuals through knowledge/power is
an important dynamic in industrial society, but a "knowledge society " might well rest on
a different dynamic. For example, it might rely on stimulating individuals to enter
absorbing and "revealing" relationships with knowledge objects. An object-centered
sociality pertains to the productive worth of the stimulated conjunctions of
objects/subjects. More generally , it concerns a society in which object-centered
relationships matter, compete with human relationships, and form order strings that
crisscross other formats of existence and order.

7.5 Constructive locales and knowledge organizations
Now .the second area in which the linkage between epistemics and the construction of
social orderings can be observed. Episternics can be linked , in Lyotard' s terms (1991:48) ,
to the "spatialization" of knowledge. For example, a scientific laboratory is a material
repository of previous scientific and technological understandings . It conserves past
knowledge by turning it into a material opening for its reactualization in the construction
of new knowledge. What if we similarly consider the contemporary organization as a
knowledge space reproducing within its boundaries other knowledge spaces (research
departments, analysts' groups, information networks, automated production processes,
and the like)? In other words, what if we liberate ourselves from the Weberian legacy of
interPreting organization mainly as rational-legal structure centered on human groups? In
the remainder of this section, I shall discuss the possibility of a notion of constructive
locales that are "pastorates of knowledge ".
What interests me here is the notion of a "laboratory" as developed within the
so-call~d laboratory studies, a branch of recent sociology of science (Latour and Wool gar
1979, Knorr-Cetina 1981, 1992, 1994). The laboratory is the "fact factory" of modern
science. It is a long-underexplored site of investigation for finding out about science as
"practice and culture" (Pickering, 1992), as opposed to the study of scientific theories and
the history of ideas. But the laboratory is also a notion of some interest from a
perspective on epistemics in society . It denotes the possibility of theorizing a type of
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knowledge-based, post-traditional organization that is empowered by the object world
which it partially instantiates. The notion of a laboratory circumscribes a "space" in
Giddens' sense (1990: 18): though laboratories are frequently physical locales as situated
geographically, they can also be locationally distant from a given situation, for example
when created by electronic connections. The "space" of a lab.oratory should not be
characterized merely by its boundedness or by the relations between participants. Rather,
we have to identify the dominant sources of the dynamism of laboratories. I take one such
source to be the "knowledge content" of laboratories -- the phenomenon that laboratories
define dense packages of previous know ledges and know-hows re~dy to be translated into
new knowledge. The knowledge content of laboratories is itself based on reconfigurations
of what Merleau-Ponty calls "Self-other-things" (Moi-Autrui-les choses, 1945:69), that is
on alterations of social and natural structures and entities and their relation to each other.
The reconfigurational idea sets the laboratory in relation to a (social and "natural")
environment from which the laboratory world distinguishes itself. Thus, a scientific
laboratory is precisely not a continuation of the natural order in an intramural place.
Rather, it is constituted by specific differences to it. For example, through the transition
from whole plants grown in fields to cell cultures raised in scientific laboratories the
processes of interest become independent of seasonal and weather conditions,
miniaturized, surrendered to social order time scales and work organization, and highly
accelerated. Boundaries of natural objects are dissolved, highly structured entities regain
something of the vagueness and openness of their immature states, processes and entities
become alterable, comparable, construable. In other words, the ontology of natural
objects changes in relation to the social order of the lab. Equally, social entities and
relations undergo refiguring in laboratories, with the consequence that these facilities must
also be seen as "social" laboratories: as spaces where certain social ontologies and
structures emerge in relation to and conjoined with an object world and where these
structures are articulated, "tried," and replicated.
Scientific laboratories derive epistemic dividends from their reconfigurational
accomplishments. These effects of laboratories need to be accomplished , and they have
obvious costs manifest in the difficulties encountered when laboratory results are
translated back into assertions about "natural" organisms and systems. Nonetheless, the
"constructive power" gained from processes of laboratorization is enormous, and may
help explain the "advances" attributed to strong laboratory sciences such as biotechnology
over "field" disciplines such as agricultural science (Busch et aJ., 1991) .
I want to suggest that one can see the paradigm "locale" of contemporary
"post-industrial " society as having similar constructive powers . This makes the laboratory
the epitome of contemporary localizing arrangements , much as the (bureaucratic)
organization has been, according to Weber, the epitome of earlier periods of
modernization. Recall , for a moment, the features Weber associated with modern
organizations. As Parsons noted (1947 :59) , Weber's starting point is the organization of
authority within the corporate group. A strict distinction between private affairs and
office, governance and conduct by impersonal rules, obedience channelled through
hierarchy, and contractual employment relationships rather than the inheritance of an

65
office or the election into it are characteristic of this form of authority . Weber best
specifies this in the list of criteria quoted below according to which the staff functions in
"the pure type" of rational-bureaucratic organization (1947:333f.):
1. (Individual officials) are personally free and subject to authority only with respect to
their impersonal official obligations.
2. They are organized in a clearly defined hierarchy of offices.
3. Each office has a clearly defined sphere of competence in the legal sense.
4. The of.fice is filled by a free contractual relationship.
5. Candidates are selected on the basis of technical qualifications. ( .. . ) They are
appointed, not elected.
6. They are remunerated by fixed salaries in money, for the most part with a right to
pensions.( ... ) The salary scale is primarily graded according to rank in the hierarchy
( ... ).

7.
8.
9.
10.

The office is treated as the sole, or at least the primary occupation of the
incumbent.
It constitutes a career. There is a system of 'promotion' according to seniority or to
achievement, or both. Promotion is dependent on the judgement of superiors .
The official works entirely separated from ownership of the means of administration
and without appropriation of his position.
He is subject to strict and systematic discipline and control in the conduct of the
office.

Weber also mentions technical competence as a basis for bureaucratic efficiency and
states that bureaucratic organization is "essentially control by means of knowledge "
(1947:335 ,337) . Yet as Parsons pointed out many years ago upon the translation of
Weber' s work into English (1947:59), technical competence and legal competence call for
different kinds of organization, a problem that Weber ignored by lumping the two kinds
of authority together. Weber of course was trying to separate out the rationalized system
of modern authority from the types of authority and legitimacy of a traditional order.
Today we need ' to specify "post-traditional" (Giddens, 1994) systems of work and
coordination that correspond to an altogether different logic. The ideas that denote a
laboratory cannot be coded in terms of the problems of obedience and legitimacy of
control that motivated Weber and that arise when custom or affective ties no longer form
the oasis of solidarity. Some of today's most elaborate experiments are conducted by
scientists who are not even employed by the lab in which the work is performed , and who
are nQt bound together by any legal framework. Nor can laboratories be analyzed in the
terms ' Ithat are central to the recent literature on organizations. It is plain that this
literature (and earlier authors) significantly enlarged Weber's picture by adding, for
example, flexible work arrangements, vertical disintegration, slimming and flattening of
organizational hierarchies and (inter)organizational networks and relations (e.g. Perrow
1984; Massey 1984; Lipietz 1992; Drucker 1988). Nonetheless, the concept of
organization essentially remains a concept of the coordination of human groups needing to
work together on a common task. Laboratories, however, are not only about the
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coordination of human groups but also about some form of localized coordination with
nature from which knowledge arises. While some of the above concepts· clearly apply to
laboratories (organizations in general have become more like laboratories, see below), the
"irreducible core" of a knowledge organization such as a laboratory are the mixed
communities of experts and expert objects in which knowledge is instantiated. We need to
conceptualize these communities in ways which do not assume a;""ay the rich processes
and relationships between the respective entities through the simple presupposition of the
technical competence of expert workers. Technical expertise not OrllY requires a different
mode or coordination, it is also fueled by the relationship an expert established with an
object world, as indicated earlier. This suggests that laboratorie~, and more generally
knowledge organizations, are object-centered -- rather than group-centered -- formats of
social organization: they are locales that crucially involve objects in alternate,
reconfigured, epistemically opened states from which knowledge benefits accrue; habitats
of "mixed" systems of care and attention developing around material entities, and places
where the governance of organizations crucially works through manipulating "problem
content" rather than merely people or structures . In sum, even a short list of sample
characteristics of laboratories might look quite different from the features emphasized by
Weber:
1. A distinguishing characteristic of laboratories appears to be the determinate presence of
object worlds in the form of substances, organisms, instruments and so on. This object
world is empowering, the source of the technical competence and achievements of
workers in the lab.
2. With respect to their existence in a natural environment, laboratory objects are
transformed and refigured. Thus the laboratory is not simply a continuation of the
natural order in an intramural place. Rather, it is constituted by specific differences to
it. Such differences exist also with respect to the relevant aspects of the social order, to
a laboratory's own earlier states and to similar laboratories. The underlying
reconfigurations need to be continually accomplished and are a source of the dynamism
of laboratories.
3. In laboratories, elements that have separate histories and are embedded in different
registers and regimes are brought together in new "conjoint" developments. Thus
laboratories can be seen as "cultural switchboards" that merge and redirect cultural
entities and forms of life. Whereas the reconfigurational notion indicates the
alternations that defme laboratory worlds, the notion of a switchboard stands for the
image of joining and decoupling through which some registers are suspended and
others reinforced and created in laboratories.
4. Laboratory work is based on principles of double (and multiple) "invention" of reality
rather than simply on instrumental action. These multiple inventions sustain the solidity
and acceleration of laboratory results. Examples are the socializing technologies of
conversation and writing on the one hand and technologies of nature on the other
which are both brought to bear on laboratory results.
5. The technical competence of workers in laboratories results from the little systems of
desire, resistance and consumption created between them and natural or technical
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objects . These Object systems absorb and generate the emotional energy (Mitroff,
1974) and motivation that sustain expert work. For knowledge workers, the
Heideggerian distinction between taking care of things (besorgen) and care for human
beings (fiirsorgen) might be seen as problematic, if not reversed.
6. Given the technical competence of workers, a laboratory organization tends to be
"flat," not based on hierarchical relationships between managers and workers. On the
other hand, problems of coordination do not disappear but rather shift from the vertical
to the horizontal plane: the issue now is the organization of simultaneity. The questions
today are questions of collaboration between experts or expert groups. For examples as
to how these questions are resolved in a "world laboratory" (CERN in Geneva) see
Knorr-Cetina, 1996).
Consider now for a moment the mixed systems which may need further clarification.
Laboratories , I said , can be seen as cultural switchboards that create and shape
combination structures, structures that combine elements from different contexts. Thus
laboratories not only shift natural objects into new evolutionary gears by first
destructuring and "regressing" them and by then developing them in alternative
directions . They also bring social and natural (and yet differently classified) entities and
processes together to create durable conjunctions that develop joint biographies of their
own and include their own constructive dynamics . These conjunctions involve the
object-centered sociality discussed before. But they also result in what I shall term "object
systems," systems of embodied and discursive practices governed by certain objects and
their evolution which are decoupled from particular researchers. An object system might
evolve around a particular biological organism, such as the fruitfly Drosophila, which has
been used for many decades thanks to the special opportunities it offers for genetic
analysis (see Kohler, 1994). Or an object system might involve a particular type of
machine, such as a computer or detector, which develops in "generations" (each
generation springs forth from the previous and includes much of its technology) , usually
to higher energy , speed or processing capacity. Rheinberger (1992) describes a
macro-version of these systems (which he calls experimental systems) in his work on in
vitro protein synthesis established since the late 1940s. Rheinberger also calls these
systems "machines for making the future", an idea taken from Jacob (1988:9). Object
systems are marked by constant change; neither the objects nor their analysts are
"finished" knowledge products, but rather entities in the process of continual learning,
adaptation and refiguration. I have stressed before that the objects in such systems may
result \ from breaking open natural entities, from reversing state~ of adaptation, from
retrievipg earlier, more embryonic or partial forms of eXistence from whence
developments can unfold in different directions. Hence object systems are not expert
systems in the sense of an expertise that is objectified in machines, software, or
professional knowledge and that is ready-made for application. Object systems not only
produce knowledge, but also raise new, unanswered but answerable questions. While they
are based on a version of what Baudrillard (1994: IOff.) calls "the illusion of the end"
(e.g . .the end of a particular piece of research) , what they routinely arrive at is something
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else -- new prospects for activities and meaning that lay open (in the sense of opening up
and interpreting) a next or next-to-next development step. Entities within object systems
are stimulated (tested, provoked), unfolded and interpreted to resist the end of their
history.
What little I have said about object systems may perhaps suggest that object systems
are implicated in interesting ways in laboratory activities and warrant further study.
Within the traditional restricted vision of organizations, these systems are blackboxed,
"covered" by phrases such as "the factor of technology" , "technical competence " or
"organizational expertise". They are also covered up rather ·. than disclosed by our
vocabulary of instrumental/rational action. Instrumental action is commonly thought to
organize means to an end subject to conditions of success. It is related to a specific mode
of orientation toward the world, which Habermas, taking his lead from Heidegger and
phenomenology, described as an interest in technical control (e.g. 1971). But linking
activities in a laboratory to a specific form of intentionality and to means-end rationality
tells us little about the internal working and dynamics of object systems, about their
evolution, their temporality, the ways in which these systems continue to generate
innovations. The conceptual forebear of laboratories, I imagine, might well not be the
artisan's workshop but instead something closer to an ecological niche , which I shall term
a pastorate. In a workshop, human beings trained in manual dexterity skillfully
manipulate things which are the passive targets of instrumental action. I see the pastorate
as a field of intervention in which success depends on relationships of care and desire and
which is less a rational truth-finding engine than a field of practice whose normative
foundations are operative fictions. In a pastorate, alternate object worlds (which Amann
calls "laboratopes, " 1994) are "cultured" together and script human practice, much as
human practice is scripted into the existence, biography, response and effectivity of
inanimate and animate object systems. Pastorates involve "laboratopes," ecological niches
for objects to develop in tightly administered artificial ecologies. The mixed scripts of
these hybridizations and creolizations, and the mutual reconfigurations they entail,
distinguish the concept of a knowledge-centered organization from the concept of a
group-centered organization.
From a perspective on epistemics in society, laboratories - and processes of
"laboratorization" - must have a key position in the lexicon of analytic concepts. They
provide for a notion of space that coincides with the constructive focus of some
organizations, and that makes room for the epistemic dimension of contemporary society.
Laboratories are no longer limited to science or technology. The clinic, the stock
exchange, the farm (Leeuwis, 1995) and modem corporations also show features of
laboratories. In an article published in 1988, the management scientist Drucker suggested
that the "typical large business" organization of the future would not only be
knowledge-based, but would look more like the organizations of specialists (e.g. the
hospital or the university) to which the notion of a laboratory might be applicable .
Drucker (see also 1993) is concerned with the impact this change toward a
knowledge-based organization has on management functions and needs. Our very
definition of experts, or "knowledge workers", is that they know what to do, and know it
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better than any manager or executive in a superior hierarchical pOSitIOn who holds the
right to tell them what to do. While Drucker (1993:97ff. ,62ff.) thus predicts that "the
organization of the future" will need few managers and will have to convert from a
control-based to a "responsibility-based" organizational structure in which members take
upon themselves the full responsibility for their contributions, he does not discuss the new
power-base, knowledge, and its formats of development. The good news , then, about
Drucker's argument is that it recognizes the need to change our concept of organization as
a very consequence of its shift to knowledge. The bad news is that Drucker, like others
who have started to talk about knowledge as an axial principle of modem society (see
Beck et aI., 1994) "assume away" knowledge, thus leaving a substantial deficit in any
"new" theory of organization.
The above suggestions emphasize an expansive , dynamic view of constructive spaces.
They emphasize features that differ from the rather static, inertial qualities which Weber
associated with bureaucracy , and which traditional organizations sometimes seem to have.
They also depart from ideas which associate the local mainly with the particularities and
immediacies of context, with small scale, or with personal interaction. The notion of a
space which appears of interest from a viewpoint of epistemics in society refers to a
constructed world imploding into itself --a world mUltiplying and translating itself inward,
possibly acting as a template for transcriptions in an external environment, and based on
the reversal and distantiation from external trends and its own previous specifications.

7.6 Postscript
In this paper I have argued that we have to analyze the nature of the discontinuities
between modem "industrial" society and a knowledge society on the level of the
structuring and "practicing" of modem institutions. The concept of knowledge societies, I
believe, needs to be linked to an understanding of the working of epistemic processes: for
example, to the nesting of knowledge structures into social structures. Some recent
authors have given much attention to the consequences of an increase of knowledge
processes in society: to the consequences of more experts, more technology, higher risks,
more information - on life style , on communication, on politics , on reflexivity and on
accumulation. In this paper, I have taken a different route. I have focused on how
"knowledge structures" rebuild "social structures" from within. I have offered two
concepts to discuss this rebuilding: the notion of an object-centered sociality and the
notion of a laboratory.
Bo~l] concepts point to an enlarged role of objects in our institutions and in our
vocabularies of structure. Is this then where we are heading in Giddens' (1994) "posttraditional" society? In reply to any such assumption I should like to offer a little
deconstructive remark. While the structures I discussed point to object worlds, other
processes point to a new role for social mechanisms and social regulations. Consider the
"deregulation of truth" (the apparently increasing uncertainty as to what is and should be
counted as true) which we can witness today in scientific consensus-formation, as well as
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in everyday decision-making. Such an uncertainty may suggest that the empirical world
no longer serves as the court of appeal that guarantees closure in consensus processes;
that the social conditions that suspended radical doubt in such appeals in the past no
longer obtain; that the (previously implicit) sociality of such processes becomes
thoroughly exposed to view; and, as a consequence, that processes .of consensus formation
may become more subject to explicit social regulation. In this scenario, the deregulation
of truth amounts to a (re)socialization of truth. The "naturalization" of the social which
concepts such as that of an object-centered sociality may suggest has to be assessed in the
light of the "resocialization of nature" which other developments bring forth . Perhaps the
most interesting feature about "post-traditional" society continues to be, despite
globalization, that of its (structural) fragmentation.
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