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The technology of information has loosed a profusion
of signs and there is by now a rising sense of alarm
about the flood of information that, instead of irrigat-
ing culture, threatens to ravage it . . . Information is
about to overflow and suffocate reality.

Albert Borgmann
Holding On to Reality: 

The Nature of Information at the Turn of the Millennium
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1. Organizations, Information,
Networks

1.1 Preamble

For nearly three decades, the organizational arrangements that
have accommodated the production of goods and services in the
contemporary world have been undergoing significant transfor-
mations. The nature, let alone the causes, of these changes
remain the object of lively academic controversy (Webster 2002;
Yates and Van Maanen 2001). It is, however, customary, since the
publication of Daniel Bell’s (1976) much-quoted work, to
contrast these developments to the stable organizational
patterns that underlay the prevailing order of industrialism and
modernity. The paradigm of mass production, and the associ-
ated efficiency-promoting organizational machinery, have both
been in steady decline for the last few decades (Harvey 1989;
Piore and Sabel 1984; Storper 1989). At the same time, new
modes of work and employment have gradually evolved, calling
into question core institutional arrangements (such as the stan-
dard employment contract and labour law) defining the forms of
individual involvement in formal organizations (Beck 1992,
2000; Marchington et al. 2005; Rifkin 1995). These trends have
been reinforced by the growing instrumental significance of
knowledge and information management and, combined with
wider economic and sociocultural changes, have challenged the
organizational practices and configurations that prevailed in
modern society for a century (Castells 1996, 2000, 2001;
DiMaggio 2001; Fukuyama 1997; Zuboff 1988; Zuboff and
Maxmin 2003).

The comprehensive character of these developments suggests
that the forces that drive these ongoing organizational changes
stem from significant shifts at the core of the modern social
project and its production apparatus (Harvey 1989; Webster
2002). In this volume, I propose to deal with a somewhat
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narrower set of issues that explore the relationship between, on
the one hand, current organizational transformations and, on the
other hand, the rising instrumental significance which techno-
logical information has been acquiring over the last few decades.
The spectacular diffusion of information, consequent upon the
comprehensive organizational and economic involvement of
information and communication technologies, is an unquestion-
able development, even though its implications are not yet fully
understood. Technological information is surely involved in
redefining a substantial part of organizational operations, in the
sense of steadily reshaping the ends (products and services) and
the means (work and managerial processes) through which
these ends are achieved. However, the organizational implica-
tions of information diffusion reach, I suggest, much further
than that.

As technological information penetrates deeper and deeper
into the texture of organizational operations, it renders them as
computational objects. This is an evasive claim which I dedicate
considerable space to analysing and substantiating throughout
this volume. It suffices here to note that computation constitutes
a substantial part of the task infrastructure of organizations as
software code. In so doing it tends to render them transferable
across settings or functions and recombinable in ways that allow
new fields of action and establish new architectures of control
and communication (Kallinikos 1996, 1999; Lilley et al. 2004;
Zuboff 1988). The diffusion of technological information has
often been claimed to lead to the virtualization of reality and the
advent of organizational arrangements (virtual organizations)
that seek to accommodate this state of affairs. The implications
of computation, as I use this term, differ. Computation does not
simply transpose reality to an electronic medium. Rather, the
inescapable analytic predilection of computation is involved in
the far-reaching decomposition of reality and its reconstitution
as machine-run code. Apparently simple computer-based appli-
cations such as computer-enabled writing are made possible and
constructed by the elaborate segmentation of what constitutes
writing (or so it is assumed), far beyond the level of observable
regularities that handwriting has normally entailed. In this
sense, computation reorganizes the universe and reshapes the
substratum upon which a substantial part of contemporary
modes of action and communication are based (Flusser 2000,
2003).

2 The Consequences of Information



Technological information is involved in current organiza-
tional transformations in yet another sense. As information
diffuses within and across organizations, it tends to shift away
from local circumstances the perspective from which organiza-
tions confront the variety of contingencies that define their oper-
ations. In reclaiming the coordination of organizational
operations, information steadily introduces considerations and
concerns that transcend the functional enclosures of local
settings, exposing organizations to forces deriving from a much
larger, often global, infospace (such as market, economic or
political trends; technological circumstances; and resource and
supplier conditions).

The appreciation of the organizational implications of the
diffusion of technological information inevitably stumbles over
the significance attributed to networks across a multidiscipli-
nary literature (Castells 1996, 2000, 2001; Nohria and Eccles 1992;
Powell 1990, 2001; Thompson 2003, 2004). An important part of
the volume is therefore dedicated to the critical reappraisal of
the claim according to which networks are becoming the key
organizational arrangement of the postindustrial age: the oper-
ating system, as Castells (2002) envisages it, of the information
economy and society. The view that the advent and diffusion of
networks question the organizational foundations of the modern
industrial order is both appealing and challenging at the same
time. On the one hand, it resonates well with a widespread senti-
ment of change towards flexible, scalable and flatter arrange-
ments that reflect the overall spirit of the age. Against such a
background, the term network seems to hold a considerable
promise not just as an analytical construct but also as a prescrip-
tive tool for organizing the operations of corporations, public
agencies and the state (Barry 2001; Castells 2001). On the other
hand, the term is analytically opaque and its conceptual value is
contingent on whether it can be refined and deployed in ways
that step beyond the nebula of significations with which it has
been associated.

It would be possible to conjecture that no more than an asso-
ciative value, heuristic as it were, should be attributed to the
term network. The term would be viewed as essentially a sensi-
tizing device to the emerging organizational changes.1 However,
the claims which consider networks to be a key transformative
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agent of the organizational order dominating modernity over the
last century must raise a number of profound questions. The
scale of the invoked change is of a magnitude demanding a close
examination of the organizational arrangements that have domi-
nated the production of goods and services for the last hundred
years. The appreciation of the very conditions out of which
networks may emerge as a crucial mould of interaction and coor-
dination in the current age makes it necessary to juxtapose them
with the organizational arrangements which they are supposed
to challenge and the institutions by which these arrangements
have been supported. In this process, the close specification of the
terms by which networks differ from these arrangements must be
spelled out. Oversimplified and stereotyped comparisons – such
as networks versus hierarchies – obscure rather than help
disclose the distinctive nature of these transformations.

The institutional tangle within which the prevailing organiza-
tional arrangements are embedded provides an indication of the
complex character of the issues raised by the large-scale change
to which networks are commonly tied. Organizational arrange-
ments or forms are never straightforward functional set-ups
geared to maximizing output (Fligstein 1990, 2001; Jepperson
and Meyer 1991; Scott 1995). They are made possible by, and
carried on the shoulders of, solidified social conventions which
we recognize as institutions. The institutional order within
which organizational arrangements are embedded (property
rights, employment contracts, authority systems, distribution of
jurisdictions, dominant forms of accountability and so forth)
does not simply provide the surrounding normative or legal
environment of organizations, but furnishes the very building
blocks by which they are constituted as social entities.2 In other
words, formal organizations are institutions or, if one still wants
to keep the concepts apart, time-space instantiations of the insti-
tutional conditions within which they are embedded (Jepperson
and Meyer 1991; Meyer 1994).

It might be possible to conjecture that the detailed considera-
tion of the interpenetration of institutional and organizational
arrangements can be bracketed when shorter and less compre-
hensive organizational change is the major focus of study. In
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such cases, the established institutional order might be taken for
granted. Such a choice is, however, not available when large-
scale, momentous transformations are considered. With few
exceptions (for example, DiMaggio 2001), customary use of the
term network pays due attention neither to these fundamental
issues nor to the ways institutions are implicated in those devel-
opments with which networks are supposed to be associated.
The appreciation of the significance of networks, therefore,
makes necessary the examination of the organizational order of
modernity and its foundations. There is no way to capture the
organizational shifts underpinning networks without paying
due attention to the distinctive qualities of the organizational
arrangements of the modern industrial order and the institu-
tions that support them. Crucial to this goal is the juxtaposition
of networks with formal organization as a key institutional
arrangement of the modern industrial society and the consider-
ation of the regime underlying the constitution of formal organi-
zations as bounded, hierarchically unified and accountable
socioeconomic entities. A different picture of current changes
emerges out of this juxtaposition that shows the diffusion of
networks confronting a thick institutional order with which
formal organizations are variously associated. The renegotiation
of that order touches upon central principles of the organization
of the modern industrial society, such as accountability regimes,
employment forms and their ramifying social implications.

The straightforward connection of technological and institu-
tional change that I attempt in this volume runs perhaps
counter to a widespread view that stresses the different nature
of these two realms, and the distance separating the objectifying
and neutral universe of technology from the normative and
value-infused world of institutions. However, the degree of the
involvement of technological information in contemporary
institutional life is comprehensive enough to make that connec-
tion plausible and necessary. Two major developments to which
I have alluded above can be singled out in this respect. The first
of them is associated with the rapid, in some cases exponential
growth of information that has been taking place over the last
few decades and which has been accelerating since the advent
of the internet and the web (for example, Lyman et al. 2003).
Information growth is a major contemporary development
whose far-reaching organizational, social and economic impli-
cations are just beginning to be felt. It exhibits strong self-
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propelling qualities that are associated with the production of
information out of available information, a process that is inher-
ently unstable and unpredictable. Growing in this way, informa-
tion is no longer a resource but a pervading element of
socioeconomic life involved in the redefinition of a variety of
practices and modes of involvement. An important implication
of these developments is the saturation of functional and locally-
embedded enclaves with information deriving from a broad
infospace constructed by an increasingly interoperable ecology
of information and communication technologies. The large and
diverse quantities of information invading local contexts
steadily expose situated agents to messages, information and
requests arriving from distant events or sources and are thus
involved in shifting their perspectives away from local concerns.
The disembedding qualities of these developments may have a
thick tail (Granovetter 1985; Sassen 2001) but they nonetheless
participate in establishing new architectures of cognition, action
and control that warrant serious consideration.

Less evident and much more elusive are the implications asso-
ciated with what, in this volume, I shall refer to as the computa-
tional rendition of reality. The nature of coding and
computationally produced information are such that they make
indispensable the relentless and meticulous parsing of reality
and its reconstruction as large, often huge, series of automated
operations. In this sense, the technological paradigm of compu-
tation pierces deep down to the invisible, microscopic texture of
things, which it reconstitutes as a large array of computational
rules and procedures. In so doing, it exposes (or projects) a new,
non-observable realm of reality that can be reconstructed,
manipulated and acted upon through software-based represen-
tations (Flusser 2000, 2003). Users of information are in contact
only with a very limited surface manifestation (the user inter-
face) of this complex, underground as it were, technological
edifice. The computational rendition of reality has far-reaching
implications in the sense of recapturing a growing proportion of
the physical and cognitive landscape of contemporary life into
the medium of permutable and recombinable information.3 A
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key organizational and economic implication of this computa-
tional conquest of the microscopic and invisible texture of reality is
the dissolvable or decomposable character of many organizational
tasks and operations, and the possibilities that are thus emerging
for modularizing, packaging and transferring (outsourcing) them
across settings. I connect both the disaggregation of organizations
and the diffusion of networks with these developments.

In the rest of this introductory chapter I seek to assemble the
picture I have been indicating in a somewhat more detailed, yet
still brief, fashion.

1.2 Bounded Systems and Networks

Any attempt to describe in wholesale terms the profile of the
organizational arrangements that have prevailed over the last
century is destined to involve heroic assumptions that inevitably
simplify their heterogeneous, and often ambiguous and agonis-
tic nature. However, it is necessary to spell out the distinctive
qualities of these arrangements as a means of appreciating better
the nature of the current developments. Two major characteris-
tics have commonly been presented as defining the profile of the
organizational forms that have dominated the typical modern
industrial order: boundedness and hierarchical constitution
(Thompson 1967; Tilly 2001; Zuboff and Maxmin 2003). Both
private firms and public agencies have been represented as
strictly circumscribed cells of collective effort, hierarchically
organized. In units of this sort, command over human and other
resources is tied to relatively clear organizational boundaries
that safeguard hierarchical control and establish the administra-
tive conditions upon which hierarchy can exercise formal
authority and enforce order. Clear membership rules and stable
internal relationships provide the context within which expecta-
tions are defined and tied to fixed job descriptions and specifi-
cations forming the basis of rule-bound behaviour. Formal
organizations may have never been as neat as this brief, and
inevitably simplified, description tends to suggest (March and
Simon 1993; Tilly 2001; Winter and Taylor 2001); nevertheless,
boundary maintenance, stability and vertical lines of command
form a coherent set of principles and conventions instrumental
to the construction of bounded systems and the hierarchical
patterns of governance associated with such systems (Mintzberg
1979; Thompson 1967).

Organizations, Information, Networks 7



A commonly advanced argument that depicts the limits and
challenges facing these standard structural and administrative
arrangements can be roughly sketched as follows. The domi-
nance of formal organizations as bounded and structurally solid
entities has been predicated on a stable set of organizational rela-
tions. Stability has been afforded and constructed through the
relative insulation of organizational operations from environ-
mental contingencies. Organizational closure takes various
forms but has mainly been expressed by the standardization of
output that provides the point of departure for the standardiza-
tion of work processes and the technological infrastructure that
is deployed in the production of goods and services. The stan-
dardization of work processes, and the technological infrastruc-
ture, in turn feeds back into the standardization of output. Each
reinforces the other in iterative, recursive cycles that make stan-
dardization a major strategy of control and efficiency.
Environmental change and variation have thus been trivialized
and made largely irrelevant to everyday operations. They have
been customarily dealt with only periodically (Lampel and
Mintzberg 1996), through shifts in products and services and
incremental adjustments in structure and strategy (Chandler
1977; March and Simon 1993; Thompson 1967). Overall, respon-
siveness to environmental variation has been kept at a minimum
and has generally been subordinated to the goal of running the
core processes of the organizational system as efficiently as
possible.4

These conditions are believed to have changed dramatically
over the last three decades or so. Due to wider economic, tech-
nological and sociocultural developments, the construction of
the stable relations on which organizational closure had been
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Mintzberg 1996: 23).



predicated now proves impossible, and most of the time irrele-
vant or even detrimental. The heterogeneous and largely unpre-
dictable character of the habitat within which most
organizations currently operate combines with the fragmenta-
tion and eventual individualization of lifestyles and consump-
tion patterns (Bauman 2000; Harvey 1989; Webster 2002) to
redefine the established ways by which organizations have
traditionally dealt with externally induced change (see for exam-
ple, DiMaggio 2001; Zuboff and Maxmin 2003). Periodic read-
justments will no longer suffice. A radically different
organizational relationship to these wider economic, social and
cultural trends is deemed necessary. Novel structural configura-
tions are assumed to develop that seek to accommodate envi-
ronmental change and fragmentation in a genuine and
continuous fashion.

In Castells’s (1996, 2000, 2001) widely acclaimed account, a
new form of economic organization, the network enterprise,
emerges both as the epitome of a wide range of social and
economic changes and as a vehicle that drives the current tran-
sition from the industrial to the informational economy. Castells
suggests that the crucial economic role of knowledge combines
with the communicative density and the volatile environment of
late capitalism to make the gathering, processing, exchange and
use of information the axial principle of value creation. Thus, the
capacity to respond to the demands imposed by such an axial
principle becomes the crucial factor in organizing manpower
and resources, and managing organizations. The older structural
moulds that have accommodated the production of goods and
services are, in this respect, too restrictive. Skills and compe-
tences have to be transferred across settings and often reconfig-
ured; messages and information exchanged in interactive
patterns; and resources deployed in scalable forms. These prac-
tices defy the territorial bounds of organizations, the functional
segmentation of their operations and the cumbersome commu-
nication patterns associated with the vertical line of command.
From this point of view, the quest for alternative economic and
organizational practices combines with the impressive instru-
mental involvement of information and communication tech-
nologies to establish the conditions out of which networks
emerge as the key structural configuration of the current age.

The developments described above predominantly echo the
conditions assumed to underlie the sphere of economy and the
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operations of private firms. However, similar trends have
followed in the public sector and led, over the last two decades,
to a considerable restructuring of public agencies and the state in
many developed countries. Either through the exercise of
normative pressures (du Gay 2005; Clarke and Newman 1997) or
for reasons that may well reflect enduring and long-term shifts
in the conditions underlying contemporary society5 (Fountain
2001; Kallinikos 2006b), the operations of the state and its agen-
cies have assumed structural forms isomorphic with the organi-
zational developments I have described. It is worth noting that
this new layout of the operations of the state and public agencies
has not been limited to administrative and bureaucratic matters.
It has also extended to include the strategies and modes by
which the contemporary state and some of its agencies safe-
guard their boundaries, both with respect to the other spheres of
the society (such as the economy, science and education) and
internationally (Barry 2001; Jessop 2002; Tilly 2001).

1.3 Conceptual Issues

So adumbrated, the picture asserting the rising significance of
networks may be hard to question: it appeals to common sense.
It is also concordant, as already indicated, with a widespread
sentiment and discourse, suggesting changes along similar lines
in the modes by which firms and organizations are currently
operating, which can be found in managerial and business
circles, in the mass media and in parts of academia (see for
example Courpasson and Reed 2004; DiMaggio 2001; Malone
2004; Malone and Laubacher 1998). The relevant developments
are, furthermore, supported by some empirical evidence, includ-
ing the spread of outsourcing or downsizing, that has been taken
as indicative of the disaggregation of organizations and the
creation of independent units which spring out of the disaggre-
gating trends of large, bounded and hierarchical systems
(Powell 2001). However, systematic empirical data that would
allow the global, albeit not necessarily conclusive, judgement on
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whether networks are replacing bounded organizations as the
key organizational arrangement in modern times is as yet lack-
ing (DiMaggio 2001). Indeed, the stability of average business
size over the last two decades (Kelly 1998) and the continuance
of corporate empire building, mergers and acquisitions in some
industries of global reach suggest a far more complicated picture
of recent developments than the discourse of networks and
disaggregation presumes (Brown and Duguid 2000; Harrison
1994; Sassen 2001).

Despite the doubts one might maintain as to the precise char-
acter of current developments, it would seem difficult to deny
the gradual formation of a new instrumental habitat that differs
from those economic, social and organizational conditions that
supported concentration and the bounded and hierarchical form
of organization. The new electronic forms of communication and
data manipulation, and a variety of changes they have brought
about, figure among the key characteristics underlying this
emerging habitat. Of particular importance has been the high
degree of resource mobility which the comprehensive and
continuously expanding informatization has conferred upon the
broad range of services and organizational tasks that have been
so transformed. The rendition of a variety of services and opera-
tions as information, mentioned earlier, has enabled their
repackaging into discrete information modules that can be lifted
out of particular contexts, reshuffled and recombined on a global
scale (Mowshowitz 2002; Sassen 2001). Coupled with new
modes of communication and action at a distance, informatiza-
tion has provided both the means and the impetus for trying out
alternative forms of cooperation and economic organization.

Are networks the inevitable outcome of these developments?
How do the old and the new bear upon one another? In which
sense do networks differ from bounded, hierarchical organiza-
tions? Do these two organizational arrangements challenge or
support one another? What sort of institutional relationships
and changes do they presuppose? Answering these questions
inevitably requires the careful and detailed reconsideration of
the organizational foundations of the modern industrial age. The
developments currently under way can be appreciated properly
only when situated in their wider historical context, and key
defining trends can thus be singled out from secondary or less
significant phenomena (Garnham 2004; Reed 2005). Placed
against such a background, it would have been reasonable to
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expect that the claims tied to the concept of network as a key
form of collective action would have prompted its definition
with sufficient precision to permit the systematic comparison of
networks with those economic practices and forms (such as
formal organizations and markets) which they are assumed to
challenge. However, the loose imagery with which the term
network has, so far, been associated does not seem to serve that
purpose well. Albeit evocative, such imagery does not permit
the assessment of the validity of claims that portray networks as
a dominant form of economic organization in the late capitalism
of the information age. In its current usage, the term appears
indeed too broad to be useful in this sense. It is often deployed
in a scattergun fashion to designate a large variety of phenom-
ena, ranging from major institutional or organizational forms
(Castells 2001; DiMaggio 2001), through business or industry
practices (Hirsch 2000; Storper 1993) down to alternative ways of
conceptualizing shifting social relations that contrast with tradi-
tional group and communal patterns of interaction (Fukuyama
1997; Wellman and Haythornthwaite 2002). This leaves the
concept of network under-specified and lacking in analytical or
even descriptive power.

Table 1.1 gives an indication of the terminological versatility
of the term network. Far from being exhaustive, the table is
indicative of the wide range of social forms, practices or institu-
tions to which the network has been proposed as a possible
alternative.

Contemplating the problems associated with such a fuzzy and
indiscriminate way of conceiving of networks, DiMaggio (2001:
213), himself a proponent of the idea of networks as emerging
forms of organization, wonders ‘whether a term as versatile as
“network” deserves a place in social science’s conceptual
armoury’. Though his critique is less wide-ranging than the one
I have been outlining, he too thinks that the fruitfulness of the
term depends upon its analytical clarity and the precision with
which it is deployed to study the phenomena with which it is
said to be associated – a clarity and precision that have so far
been lacking.

It is often possible to distinguish concepts in terms of their
capacity to disclose rather than describe a reality (Habermas
1987). While being evocative in their power to reveal new
aspects of the world, reality-disclosing concepts are often impre-
cise. The network as construct seems to lie halfway between
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these two ideal positions, that is, precision versus disclosure.
Perhaps, instead of viewing the versatility or vagueness of the
term as a problem, it would be possible to consider it as the very
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Table 1.1 Networks as Alternative Forms of Social Interaction

Network concept Form of social Selected literature
institution or examples
practice it is posited
to replace

Network Formal Organization Castells (1996), 
(Hierarchy) Nohria and Eccles

(1992), Powell (1990,
2001)

Network State, State Agencies Castells (2000), Barry
(2001)

Networks (Flexible Mass Producing Malone (2004), Piore 
Specialization) Organizations and Sabel (1984),
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symptom of the situation it seeks to illuminate. Rather than
reflecting an inherent conceptual ambiguity, the term could be
viewed as the admittedly opaque conceptual mirror of a perva-
sive social change that cuts through a variety of established
practices and institutions. The term, as I have already alluded,
could thus be seen as indicative of the current age, providing an
opportunity to disclose its distinctive spirit manifested in the
preference of social agents for changing relationships and
temporary arrangements (Bauman 2000; Lyotard 1984). Such a
suggestion is not without merit, as it helps shift attention
towards the wider socioeconomic and cultural developments
that are associated with the transformation of modernity and its
institutional order (Beck 1992; Harvey 1989; Sennett 2006; Tilly
2001).6 Even if the term network is found to have no more than
an evocative or associative value, it could be regarded as symp-
tomatic of a number of important economic, institutional and
technological changes which it may help single out, and,
perhaps, study and describe.

Much of the spirit of this volume develops between these two
partly incompatible perspectives. Firstly, I seek to improve the
analytical edge of the term network through the detailed consid-
eration of certain distinctive traits of formal organizations (such
as boundary maintenance, hierarchy and rules of accountability)
and the standard technological infrastructures by which they
have been supported. In so doing, I counterpose networks with
the bounded and hierarchical organization along a number of
dimensions, and analyse the ways in which the technological
paradigms of industrial and computational technology are
implicated in the corresponding organizational arrangements. It
is crucial to analyse the distinctive forms through which compu-
tation breaks with what I call the instrumental enclosures which
industrial technology has constructed and, in so doing,
promotes a different task infrastructure upon which new organi-
zational arrangements can emerge. However, shifts in the inher-
ited administrative and structural templates do not equate to
institutional change. The bounded and hierarchical organization
is not simply an organizational arrangement but is also a central
institution of modernity, closely associated with the key modern
values of universality, impersonal treatment and accountability
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(see du Gay 2005). Therefore, a fuller appreciation of the issues
involved makes it necessary to define the term network more
precisely and, in this process, to separate the conception of
networks as organizational arrangements from that of formal
organizations as institutions.

Secondly, I make an effort not to lose sight of the rich asso-
ciative and heuristic value of the term network that ties these
organizational arrangements to the wider context of moder-
nity’s remaking. Placed against such a backdrop, networks
could be seen as a surface manifestation of a much more
profound and comprehensive social and economic change. I
connect some of these wider socioeconomic changes to the
growing involvement of technological information in organiza-
tional and institutional life. I draw particular attention to two
major, albeit evasive sets of implications of technological
informatization that I mentioned in the introductory section to
this chapter. The first set is associated with the ever-increasing
dissolvability of the fabric of operations that have underlain the
production of goods and services. The construction of a pliable
organizational reality, coinciding with the dissolvable character
of organizational operations, is the outcome of the meticulous
and relentlessly analytical decomposition of tasks and processes
which formal codification, programming and ultimately
informatization bring about. These implications take place at an
elementary, microscopic level that often evades empirical
observability and must, as a rule, be retraced analytically. The
second set of implications develops at the opposite end of these
microscopic trends, being related to the disembeddedness that
informatization brings about. Information travelling through
the extended zones of contemporary interoperable technologies
increasingly impregnates particular settings, frames their
concerns and remakes their operations (Kallinikos 1996).
Strange as it may seem at first glance, dissolvability and disem-
beddedness are closely associated with and reinforce one
another. The very mobility and transference of decontextualized
and standardized information are ultimately contingent on
informatization’s ability to unearth and recapture the minute
fabric of many organizational operations and formalize them in
information packages.

Placed against the backdrop of the broader system of techno-
logical and organizational issues with which it deals, the
present volume is not about networks per se. It is rather about
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the transformation of the organizational order of modernity, and
the technological changes underlying such a transformation to
which, I argue, networks seem to be a central element.

1.4 Themes and Book Structure

In what follows I identify and briefly describe the three major
conceptual blocks that make up the argument I put forth and
indicate how these are distributed over the various chapters of
this volume.

Networks and Technology

Networks have been variously, but constantly, associated with
the rising significance of information and the computational/
transactional infrastructure that computer-based technologies
provide. However, contemporary social theory, I claim, does not
have at its disposal an adequate account of how technology has
been implicated in the making of those bounded, circumscribed
cells of economic activity that dominated the production of
goods and services in industrial capitalism (Kallinikos 2005).
There is a general understanding of the factory system, and the
organizational arrangements it subsequently occasioned, as
being closely associated with the material constitution of indus-
trial technology and its concomitant strong geographical or site
dependence (Chandler 1977; Winter and Taylor 2001). But with
few exceptions (for example, Luhmann 1993; Zuboff 1988), the
relevant literature exhibits a remarkable lack of analytically
detailed accounts of how the distinctive nature of industrial
technology and the instrumental enclosures it has produced are
associated with the bounded and hierarchical character of the
dominant organizational arrangements (Kallinikos 2005).

The lack of an adequate treatment of these matters becomes
particularly evident when set against an understanding of
networks as closely associated with computer-based infrastruc-
tures. The rejection of a simple, unequivocal causality that traces
organizational arrangements back to technical characteristics
does not exempt us from studying the organizational and insti-
tutional implications which major technological paradigms may
have. It would indeed seem strange to assume that the pervasive
involvement of technology in institutional life, so characteristic
of the contemporary world, is devoid of implications or that
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these implications are of no significance. And yet, social theory
has for several reasons regarded technology from a distance.
While there has been a general and widespread understanding
of modernity as a technological society (for example, Giddens
1990), the detailed analytical study of the social and institutional
implications of technological change have seldom been seriously
pursued (Misa et al. 2003) outside the realm of philosophy
(Borgmann 1984, 1999; Ellul 1964; Winner 1977, 1986).7 Given
this state of affairs, I believe it necessary to articulate an analyti-
cal account of technology that discloses those characteristics
(concentration versus dispersion, materiality versus computa-
tion) which distinguish the two paradigms of industrial versus
information and communication technology.8

There are of course some challenging problems that must be
addressed as a means of dealing with the cardinal issues of how
technology is implicated in the making of social and institutional
forms. The transactional nature of technology must be identified
and distinguished from the configuration of social interactions to
which it may be associated. In turn, technology and social inter-
action must be distinguished from the organizational arrange-
ments and the institutions supporting them. In other words,
technology, the interactive order, the structural order and the insti-
tutional order must be kept analytically distinct (Knorr-Cetina
and Bruegger 2002). At the same time, their mutual implication
and the ways they reinforce one another must be worked out. As
a complex, enduring system composed of a large series of objecti-
fying strategies superimposed upon one another, technology is a
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thorough criticism of ANT and STS and their intellectual roots see Klaus
(2004).
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cal studies that deal with the emergence of large centralized systems and
the historical antecedents of information technology (for example,
Chandler 1977; Chandler and Cortada 2000; Forester 1989; Yates 1989) even
though it will draw from the empirical wealth such studies often provide.



potent agent of social and institutional change and the ways it is
implicated in such change must accordingly be analysed and
appreciated. In the next chapter (and in some respects through-
out this volume), I deal with some of these questions in an effort
to show how organizational arrangements are associated with
the distinctive characteristics of the paradigms of industrial and
computational technologies. In so doing I trace back the emerg-
ing significance of networks to the centrality which computa-
tional information processing and exchange increasingly assume
both as a means and an end product of organizational opera-
tions.

Computation and Information Growth

The fuller appreciation of the organizational and institutional
implications of the computational paradigm makes necessary
the detailed analysis of the distinctive ways by which informa-
tion is implicated in the remaking of the instrumental landscape
of the contemporary world. There is a huge literature on this
subject which I shall draw on. There are two significant issues,
though, that have not been given the required attention and
which must, therefore, be explored further. The first, which I
referred to above, concerns the far-reaching effects information
processing has for dissolving (and not simply dematerializing or
virtualizing) the compact, en bloc character of tasks and opera-
tions that become informatized and in this way contributing to
reconstituting them as manipulable code and lifting them out of
their context embeddedness. The transformation of the thick
texture of organizational operations that are by necessity heavily
embedded in local contexts to a dissolvable, informatized and
module-made ensemble of processes and services is opening a
new realm of enlarged resource mobility, transferability and
combinability, of which financial services stand as the exemplar.
These characteristics in turn establish a set of technical condi-
tions on the basis of which humans and resources can be
constantly reshuffled and reassembled on a global scale, thus
leading eventually to the emergence and diffusion of new modes
of social and economic organization (Mowshowitz 2002; Sassen
2001).

However, the hypermobility of resources, services and opera-
tions makes it necessary for us to understand not simply
informatization but crucially the very dynamics of information
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growth, and the forms through which information penetrates
every walk of social, organizational and institutional life. The
explosive growth of information by necessity leads to the infor-
matized rendition of reality on a massive scale. Technically-
mediated representation reconstitutes, stands for, frames and
controls a significant proportion of institutional processes. This
marks a significant shift that makes technological information
the generalized currency, as it were, of most institutional and
social life. The continuing dynamic of information growth is a
highly complex and systemically reproduced phenomenon that
cannot adequately be analysed in terms of agency-centric expla-
nations that assign methodological priority to the objectives,
interests and strategies of social agents. Rather, such a dynamic
is, to a significant degree, a self-propelling and partially uncon-
trollable process that represents one of the distinctive character-
istics of the current age. Thus, it must be analysed on its own and
its far-reaching social, organizational and institutional implica-
tions assessed. I take up these issues in Chapters 3 and 4 and, to
a certain degree, in Chapter 5. In Chapter 4 I further consider
some central and highly controversial issues concerning the role
which agency and meaning assume in the current dynamics of
information growth. The chapter is indeed a commentary on the
de-centred forms by which agency is implicated in the growth of
technological information.

Formal Organizations

Formal organizations, as I have already mentioned, are not
simply structural arrangements for the accomplishment of goals
and the production of goods and services. Structural and orga-
nizational arrangements are instantiations of, or at least expres-
sions of, institutions and the codification of social experience
and struggles that institutions embody (Fligstein 1990, 2001;
Meyer 1994). The bounded, hierarchical organization coincides
with what, after Weber (1978), is broadly known as the bureau-
cratic form of organization. Bureaucracy has been associated in
the popular imagery, and to some degree in the social science
disciplines, with a variety of negative attributes. This is unfortu-
nate as it has often tended to obscure the degree to which
bureaucracy constitutes a fundamental institution of the modern
world (Du Gay 2005). Even though the bureaucratic constitution
of formal organizations could to a certain extent be understood
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in functionalist terms as a structural mechanism for dealing with
complexity in social settings (coordination) such an understand-
ing is, to say the least, inadequate. Bureaucracy is not simply a
‘cell of economic activity’ (Castells 2000, 2001) nor just a model
for running the operations of firms and organizations. The
bureaucratic organization is above all an institutional fold, a
rational legal regime of accountable behaviour that has been the
outcome of complex cultural and social developments. These
reflect, among other things, the institutional embeddedness of
property rights and the employment contract and the legal and
socio-political processes for assigning jurisdictions and laying
out the rules of accountability in democratic societies.

The broad usage of the term network is associated with the
frequent failure to distinguish clearly the institutional status of
organizations and differentiate them from what I referred to
above as the interactive and structural orders. The issue is not
terminological, though the lack of an established terminology
makes things worse. An ensuing consequence of this state of
affairs is, I suggest, the substitution of a variety of functional or
social arrangements for organizational forms and, frequently,
confusion of them. The comparison of networks with bureau-
cracy, in particular, is predicated on such a category error, coun-
terposing a core institution of the modern industrial order with
those patterns of interaction and collaboration which the
concept of network seeks to describe. The economic, social and
technological developments which are associated with the ongo-
ing restructuring of industrial capitalism may have far-reaching
organizational consequences (Castells 2001; DiMaggio 2001;
Kumar 1995) but ones that cannot be gauged by this false
antithesis. Despite its resonance, such a comparison is mislead-
ing. This elision conceals the issues that are at stake and misdi-
rects attention from those factors or processes that account for
the developments more convincingly associated with networks.
I deal with these questions initially in Chapter 5 and more thor-
oughly in Chapters 6 and 7.

In the final chapter of this volume I bring together again the
three blocks of arguments (networks and technology, computa-
tion and information growth and formal organizations)
advanced in the other chapters and discuss some of the wider
implications of the current technological and institutional devel-
opments.
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2. Technological Design and Social
Systems

2.1 Technology and Organizations

Electronic networks are commonly tied to the information arteries
that networked computer-based technologies provide, even
though the network as an organizational arrangement involves
the transfer not simply of data but crucially also of messages,
orders and decisions. The ability to sustain communication and
information exchange over the electronic medium is, nonetheless,
a necessary condition for developing, across established institu-
tional, organizational and geographical boundaries, the variety of
links associated with networks (Castells 1996, 2000, 2001;
DeSanctis and Monge 1999; Mowshowitz 2002). Contemporary
technologies of information and communication are, though, a
potent means of information processing and storage; to appreciate
more fully the implications of the growing organizational and
economic involvement of these technologies, it is necessary to
understand them as more than a connecting medium. Information
has to be produced, organized and stored in appropriate forms,
before it becomes exchangeable and transferable across contexts.

Information processing and storage currently represent the
backbone of many organizational operations. Over the last fifty
years or so, computer-based systems have been massively
deployed to carry out a variety of computational tasks. In so
doing, by accident or design, they have been instrumental in
reshaping the administrative processes and managerial practices
by which organizational operations have been traditionally
planned and controlled (Castells 1996; Kling 1996; Yates and Van
Maanen 2001; Zuboff 1988). The widespread involvement of
computer-based technologies in organizational and social activi-
ties has been a critical factor in rendering the heterogeneous, and
for that reason instrumentally refractory, character of physical and
cultural reality into a disembodied and pliable universe
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constructed by technological information (Borgmann 1999). An
expanding number of domains of palpable reality are carried, in
surrogate forms, on the shoulders of technological informatiza-
tion that describes, renders or constitutes, controls and monitors
different aspects of social and institutional life. In thus making
reality pliable and mobile, informatization has been an important
precondition for the diffusion of alternative administrative
models and work patterns.

The rendition and reconstitution of physical and social reality
as information seem a rather straightforward consequence of the
massive involvement of information and communication tech-
nologies in organizations. Less conspicuous and substantially
more evasive is the shift these developments signify in terms of
the design and instrumentation of technological processes and the
organizational implications ensuing from such a shift. Traditional
technological design relies heavily on two fundamental principles
that Luhmann (1993) subsumes under the terms functional simpli-
fication and closure (see, also, Kallinikos 2005). I shall deal with
these principles in some detail later on in this chapter. It suffices
here to say that functional simplification coincides with the iden-
tification and selection (hence the reduction of complexity) of sets
of operations that are thereby instrumented as strict cause–effect
couplings in which a particular cause is expected to lead to its
specific effects. The construction and smooth functioning of a thus
simplified functional order makes it necessary to seal off the tech-
nological sequences, to the highest possible degree, from external
influences that may interfere and disturb their firm and recurrent
unfolding. This way the technological system admits inputs from
its environment along highly selective paths while its interface
with humans or other systems becomes strictly regulated.

The construction of instrumental enclosures of this sort has had
important organizational implications that are strongly tied to the
bounded character of formal organizations. Technology has been
brought to bear heavily on the arrangement of throughput
processes, furnishing the operative core of organizations on the
basis of which work and managerial practices have developed
(Mintzberg 1979, 1983; Parsons 1956a, b). Meanwhile, technology,
as a sealed-off order, has provided the normative model on the
basis of which organizations have been constituted as boundary-
maintaining, strictly circumscribed systems (Parsons 1956a, b;
Scott 1981; Thompson 1967). Contemporary technological devel-
opments are widely assumed to question the logic of these control
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strategies (Castells 1996, 2001). Connectivity and the largely inter-
operable character of the tasks or processes made possible by tech-
nological informatization challenge, at least in some respects, the
stable boundaries which traditional strategies of technological
control have been able to establish. Yet the proper understanding
of this challenge necessitates a detailed analysis of traditional
strategies of technological control and the exposition of the
distinctive ways by which the paradigm of information and
communication technologies reinforces or modifies these strate-
gies (Kittler 1997). This constitutes an important analytic project
that has seldom been pursued in a systematic fashion.

In the rest of this chapter I take up these issues. I initially
consider the implications that seem to be associated with the
increasing penetration and control of socially and physically
embedded processes by technologically-constructed information.
I subsume the relevant issues under the heading of ‘the disem-
beddedness of labour and administration’ to provide an impor-
tant focus for the present chapter and also to suggest at least some
continuity with those processes industrial capitalism once inau-
gurated. I subsequently move on to describe technology as a
bounded order, laying out in some detail the principles of func-
tional simplification and closure and the ways in which the instru-
mental enclosures which these principles help construct are
associated with the bounded and hierarchical organization. In
connection with that, and contrary to widely-held views, I initially
consider the ways in which computer-based automation and stan-
dardization in some respects reinforce, rather than weaken, the
key orientation of industrial technology which is manifested in
the construction of instrumental enclosures. I then venture into an
exploration of the distinctive nature of computation as a techno-
logical paradigm, trying to depict why and how it reframes the
standard strategies of technological control epitomized by func-
tional simplification and closure. Along the way I develop argu-
ments regarding the organizational implications associated with
the two major technological paradigms of industrial versus infor-
mation and communication technology.

2.2 Disembeddedness: Labour and Administration in Perspective

For over half a century now, computer-based information tech-
nologies have been brought to bear on the restructuring of orga-
nizational operations through the automation of work processes
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and the administrative and managerial tasks that are associated
with the production and distribution of goods and services. In
many respects, such a project could be seen as having carried
forward the legacy of the industrial tradition of work transfor-
mation and rationalization through technical means (Braverman
1974; Noble 1984; Zuboff 1988).

However, as a technology, computer-based information
processing epitomizes an unambiguous cognitive (computa-
tional) orientation that strongly differentiates it from the indus-
trial project of reconstructing or duplicating physical processes
and human- or animal-based locomotive operations (Simon
1969, 1977). It comes then as no surprise that computer-based
technologies have initially been deployed for the rationalization
of routine or quasi-routine cognitive tasks (Forester 1989). In this
role, they have, to a considerable degree, succeeded and comple-
mented paper-based systems of information processing
(archives, indexes, accounting systems) and amended the func-
tionality of the relevant processes in many and interesting ways
(Benedikt 1991; Beniger 1986; Zuboff 1988). It is well known that
the accuracy and speed of computer-based information process-
ing have vastly improved the performance of computational
tasks. Less evident are the effects that have emerged out of the
bringing together and juxtaposition of a variety of data and
information items that remained unrelated in the old paper-
based culture. Most crucially, perhaps, the computational (digi-
tal) constitution of computer-based technologies of information
has enabled the reconciliation of the incompatibilities intrinsic to
traditional media and communications technologies (visual,
aural and printing) and the construction of what is referred to as
multimedia (Kittler 1996, 1997). As the result of these processes,
technological information has become a potent instrument of
cognitive perspective and information depth by means of which
new and penetrating versions of social reality can be constructed
through the comparison and juxtaposition of a large variety of
information items and sources (Lilley et al. 2004).

At the same time, the gradual overcoming of the technical
differences underlying traditionally discrete communication
media and their digitally-enabled integration has established an
entirely new set of conditions whose instrumental significance
still awaits careful analysis. Two implications with far-reaching
consequences should, however, be pointed out in this context.
The first concerns the separation of interaction from communi-
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cation historically introduced by writing (Bolter 1991; Ong 1982).
By bringing together the various technical media which have
separately relied on the decoupling of interaction from commu-
nication, computer-based technologies amplify that separation
and deepen its social consequences. At the same time, they
manage to overcome some of the limitations such a separation
has inflicted by reconstituting the bond between interaction and
communication at the level of a mediated, technologically-
sustained orality (Ong 1982), generating a façade of immediacy.
The second implication coincides with the decoupling of the
processes of generating information from those of communica-
tion, consequent upon the layers of automated rules for infor-
mation processing which these technologies embody (Kittler
1996, 1997). Together, the separation of interaction from commu-
nication and information from communication have had exten-
sive instrumental (and certainly social) implications, some of
which I try to analyse later in this chapter and in later chapters.

Communication and, to a certain degree, information were first
divorced from interaction on a comprehensive scale through writ-
ing. In forming an adequate and historically informed under-
standing of computer-based technologies of information and
communication we must, therefore, not lose sight of the social
processes and cognitive habits with which the diffusion of various
systems of writing, as distinct from face-to-face interaction, have
been associated (Eisenstein 1979; Goody 1977, 1986; Ong 1982).
The invention and deployment of various symbol systems and
schemes have always been essential for amending the instrumen-
tality of social relations. Physical, and also cultural, reality are
heterogeneous and the various compartments they are made of
are irreducible one to another. For that reason they remain instru-
mentally refractory and have to be refashioned at the level of
representation on to which physical entities and social relations
can be decomposed, recast, rehearsed, mastered and manipulated
(Borgmann 1999; Cooper and Kallinikos 1996; Zuboff 1988).
Language, representation and specialized systems of writing and
notation have all been variously involved in the construction and
mediation of the world, and the coordination of human action
across space and time (Beniger 1986; Hoskin and Macve 1986;
Townley 1994). Computer-based technologies of information and
communication continue and simultaneously give new momen-
tum to these processes. The inextricably standardized modes of
information processing (data entry standardization, automated
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procedures of information processing, data output standardiza-
tion) and the comprehensive character of the project of informa-
tization participate in the lifting of particular information-
related tasks out of those settings to which they were once
closely tied. Computational descriptions of reality can be trans-
ferred and exchanged across contexts, and accessed and manip-
ulated at a distance. The overall outcome of these developments
has been the changing character of labour and administration
along lines that make the tasks and processes by which they are
sustained increasingly disembedded (Mowshowitz 2002; Zuboff
1988).

Computer-based technologies have been deployed in manu-
facturing and other settings of the contemporary society too,
most often as a meta-technology of control, monitoring or
surveillance. Technologically generated information has thus
been used to control and steer the operations of other technolo-
gies involved in the transformation or monitoring of physically
embedded processes in industrial plants and in a variety of other
settings of contemporary society, such as the monitoring of free-
way, railway or air traffic (Kallinikos 1999, 2005). In this respect,
contemporary technology has been involved in the refashioning
of the very materiality of traditional modes of work and involve-
ment by transforming the premises of human intervention into
physically-embedded processes (Zuboff 1988). The inescapably
bodily character of industrial work, consequent upon its consti-
tution as physical action aiming at transforming materials, has
progressively given way to the action, manipulation and control
of software-based representations, which have thus become an
indispensable and central element of nearly all contemporary
instrumental engagement (Kallinikos 1996, 1999; Lilley et al.
2004; Sotto 1991; Zuboff 1988). Computer-based technologies
have thus given the industrial project of standardizing and
disembedding labour and administration a new and interesting
shift.

Of course, the way these developments have been manifested
varies significantly across industries, organizations and activity
systems. However, the task of reflecting on the social and orga-
nizational implications of computer-based technology over
larger time spans raises a number of crucial questions. A key
question concerns whether the instrumental involvement of
computer-based systems exhibits any general features that cut
across the huge variety of settings upon which they have been
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brought to bear. Research in information systems, organization
studies and, to a large extent, sociology has as a rule been very
hesitant in advancing generalizations of this sort (Bijker et al.
1987; Bijker 2001; Kling 1966; Orlikowski 2000). Universal ratio-
nalism casts long shadows. The danger of oversimplification,
loss of nuance and specificity has combined with a deep acade-
mic fragmentation to make reflection on the distinctive character
of the technological paradigm of information and communica-
tion technologies and its implications rare. However, no matter
how rich and insightful they might be, situated studies of partic-
ular technologies in specific settings provide little guidance to
the fundamental issue concerning the organizational implica-
tions of computer-based technology over larger time spans and
across settings. How are the new technologies of information
and communication implicated in those comprehensive socio-
economic transformations that we touched upon in the preced-
ing chapter? What sort of claims can be made concerning the role
of these technologies in the asserted transition from hierarchical
organizations to networks, from bounded, stable systems to
transitory assemblages of actors and resources across bound-
aries?

Placed against a wider historical background, the increasing
involvement of computer-based technologies of information and
communication has by necessity implied the increasing penetra-
tion of local contexts by the abstract requirements and standard-
ized procedures which information packages embody. The
comprehensive institutional involvement of writing and the
development of traditional technical media and communica-
tions technologies have produced a variety of modes of generat-
ing, processing and storing information that relied on
considerable cognitive standardization (such as classification
principles and accounting standards). However, paper-based
systems remained as a rule rooted in local practices and have
seldom influenced one another (Dreyfus 2001). The relatively
recent rendition of information at the level of interoperable
computer-based systems has changed this situation and
enhanced standardization considerably (Dreyfus 2001; Kittler
1997). The social and organizational implications of these devel-
opments may vary across contexts and the exact nature of the
changes they bring about may be debatable and even highly
controversial (Kling 1996). However, to deny the penetration of
local contexts by the standardized character of technologically
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generated information amounts to turning one’s back on reality.
Standardization of data items and procedures is, indeed, an
essential functional prerequisite for the transfer and exchange of
information across contexts and the establishment of practices of
networking. Compatible and interoperable information systems
rely substantially on the establishment of data exchange proto-
cols, and the extensive standardization of data items and proce-
dures (Hanseth 2000, 2004; Kittler 1996). The implications of
these processes cut across the local appropriation of particular
systems and technologies and their adaptation to the specific
demands of local contexts. Standardized information becomes
the functional currency, as it were, by means of which locally-
embedded processes are drawn out of their specificity and
become measurable, manipulable and exchangeable across a
variety of contexts and regulative frameworks.

Technological standardization has, however, been essential to
industrial capitalism.1 The current argument therefore calls for
explicating both the similarities and differences of the two tech-
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1. The technologies and the various systems of work and representation
which firms and formal organizations have deployed for the management
and control of the labour process in industrial capitalism have been exten-
sively predicated upon the standardization of physical and mental labour.
This is a lesson already to be learned from The Capital (Marx 1954, 1956)
and other major works on technology and contemporary work (including
Arendt 1958; Braverman 1974; Noble 1984; Mumford 1934, 1952). What are,
then, the differences that the paradigm of information and communication
technologies brings about? In industrial capitalism, labour disembedded-
ness mostly took the form of the steady transformation of concrete labour
(use value) into abstract labour (exchange value), coinciding with the
production of standardized products – commodities. Despite having been
invaded by the typifications of the market (commodities to be exchanged)
and the standardization brought about by technology and social organiza-
tion, labour in industrial settings managed to retain essential elements of
its concrete status and a sort of recognizable unity expressed in relatively
clear-cut job assignments and identifiable career paths (Beck 1992;
Kallinikos 2003). Work in industrial capitalism remained by and large
anchored in particular places. The industrial workplace always provided
the bounds and the generative matrix by which material, skills and labour
(use values) combined to produce commodities (exchange values) to enter
the abstract equivalences (prices) of market exchange. This state of affairs
seems to be subject to a remarkable shift as digitized, technological infor-
mation becomes a major productive force. In recapturing work processes
and operations as systems of formal codes, contemporary technologies of
computing and information seem to deliver the definitive blow to the
physical constitution of work (Deleuze 1995; Kallinikos 1999).



nological paradigms in a somewhat elaborate fashion. From a
certain point of view, the standardization of information tokens
and procedures of information processing may seem relatively
innocent, compared to the irreversible and inflexible standard-
ization of hardwired machines and the work processes they have
allowed. Little wonder then that contemporary information and
communication technologies are often understood as providing
much more flexible and locally adaptable (reconfigurable) solu-
tions than has been the rule in industrial systems.

The relevance of this observation must however be evaluated
against the kinds of standardization exemplified by each of the
two technological paradigms. The cross-contextual transferabil-
ity of industrial technologies has confronted a powerful limit
that has reflected both their physical constitution and, most
crucially, the fundamental incompatibility of different industrial
technological systems or artefacts. Standardization has remained
either local or technology-specific. Industrial technologies can be
brought to bear upon one another (such as rail and air traffic) but
they never intersect. In operational terms, they remain indepen-
dent and self-contained systems based on very different techni-
cal principles. To some degree the same applies to media and
communications technologies prior to digitization. Computer-
based technology is different in this respect. Whatever incom-
patibilities exist in hardware and software, they are in principle
resolvable. There are no intrinsic limits as to what may become
compatible in software technology, even though the practical
difficulties in designing and constructing interoperable systems
may be substantial. This potential compatibility is due to the
computational, binary nature of computer-based technology and
the common code language computation brings about. This is a
major claim and I examine this relationship in more detail in
section 2.5 of this chapter. Prior to that though, it is necessary to
venture an analysis of technology as a bounded order and assess
its implications with respect to the organizational arrangements
with which such a bounded order is associated.

2.3 Technology as Bounded Order

As I have pointed out earlier, there is a widespread understand-
ing in the literature (DeSanctis and Monge 1999) according to
which the shift away from the bounded, hierarchical organiza-
tion is closely associated with the transition from the industrial
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to the new technological paradigm of information and commu-
nication technologies. While basically correct, such an assump-
tion has rarely been supported by detailed analytical
argumentation. The association of the two major technological
paradigms with the organizational arrangements of bounded or
hierarchical organizations versus networks has, by and large,
remained vague. Even such a thorough analytical project as that
represented by Castells’s major work (1996) does not go far
beyond widely accepted assumptions, whereby information and
communication technologies are largely portrayed as an intelli-
gent system capable of acting upon and manipulating informa-
tion and knowledge, and as a networking medium. The
practices associated with the instrumental utilization of knowl-
edge and information are assumed to be difficult to accommo-
date within the old bounded and hierarchical systems and they
thus exercise pressures for new structural moulds and practices
of economic coordination. However, and despite the explicit or
implicit importance attributed to information processing and the
technologies by which it is carried out, the detailed analysis of
the distinctive ways by which they reframe the processes, proce-
dures and structures of control in complex systems has never
been seriously pursued. Strange as it may seem, there are very
few studies addressing the issue concerning the general forms
by which technology (industrial or digital) is implicated in the
making of the premises of control underlying the operations of
complex instrumental systems (Beniger 1986; Luhmann 1993;
Perrow 1967, 1984; Simon 1969).2 Perhaps the ghost of techno-
logical reductionism has steered attention away from the
detailed study of the organizational implications of technolo-
gies.

However, an adequate appreciation of current developments
requires the demonstration of the distinctive contribution indus-
trial technology has made in the constitution or regulation of the
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been conducted in an effort to depict the mechanization of office work
consequent upon the standardization and automation brought about by
mainframe computer systems. For a summary see Forester (1989) and
Kling (1996).



organizational relations that have dominated capitalism until
now. Such a project assumes that, despite its contextual varia-
tion, technology is a complex regime of practices and techniques,
a technological paradigm, as it were, for organizing the relation-
ship between social, cognitive and material processes: an
assumption that I seek to justify below. Before taking up that
issue, let me state again that the thorough examination of the
organizational implications of technology as a regulative regime
represents an essential complement to a ‘higher’ level institu-
tional analysis of organizational forms. Such an examination is
made all the more urgent by the variety of claims made for and
against the transformative power of computer-based technolo-
gies of information and communication (Kling 1996; Woolgar
2002). For in juxtaposing the control strategies of the two tech-
nological paradigms and the ways they reinforce but also depart
from one another, it could perhaps become possible to disclose
the distinctive contribution they have made in the organiza-
tional patterns and relations underlying both bounded social
systems and networks.

The claim that institutional or economic relations are associ-
ated with distinctive technological traditions attributes tech-
nology an important role in the making of institutional reality.
Given the strong, and to a certain degree justified, reservations
against claims of this sort, it would seem appropriate to deliver
some clarifying remarks at this point. Modern science-based
technology embodies a distinctive logic, sufficiently demar-
cated against the logics of other major social spheres such as
politics, economy or social structure (Heller 1999). This is a
major claim, which I would like to underscore against the back-
ground of a widespread and often naïve version of construc-
tivism3 that has become quite common over the last two
decades or so. The conception of technology as a distinctive
sphere of the contemporary world does not mean attributing to
it an asocial status rooted in a trans-historical nature. Rather, it
implies that we cannot adequately understand the origin,
dynamics and ramifying implications of technological
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processes together with the phenomena that are constituted
and regulated by recourse to technical means without serious
consideration of the ways they presuppose, cause and bear
upon one another. Technology has, by now, a sufficiently long
developmental trajectory in the course of which a large variety
of methods, artefacts and objectifying strategies have been
superimposed upon one another to make it a complex and to
some degree a self-reinforcing domain. The history of technol-
ogy and its comprehensive involvement in the regulation of
human affairs both render the attempt simply to reduce it to
social relations hopelessly parochial (Borgmann 1984, 1999;
Heller 1999).

As a major and distinctive modality of social coordination,
technology matters predominantly in two ways: as a system
with specific functionalities and procedures supplied by partic-
ular technologies; and as a general form for regulating social
relations. In the former case, technology is understood in
productivist or instrumentalist terms. It is basically conceived as
a means to higher productivity or enhanced human or social
performance in those domains to which it is applied. Such a
view is typical among economists and management scholars. In
the latter case, technology is seen as a complex regulative regime
that participates in the constitution of social and organizational
relations along predictable and recurrent paths. As a regulative
regime,4 technology represents a major means for managing and
controlling contingencies (Bloomfield and Vurdubakis 2001), a
key instrument for ‘the taming of chance’, to use Hacking’s
(1990) suggestive words. The management of contingencies
obviously has serious implications for performance, but such
implications derive from the overall design control principles
which technology embodies and from which it can seldom be
separated.

As suggested in the introduction to this chapter, traditional
technological design embodies its strategies of control in the
twin principles of functional simplification and closure
(Luhmann 1993: ch. 5). Functional simplification, funktionierende
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4. I collapse here the difference between constitutive and regulative means or
rules. Technology does help bring about aspects of the real that would
never have been possible without the means it provides yet it does so with
the ultimate purpose of control and regulation. In this sense, and for prac-
tical purposes, I have understated the difference between constitutive and
regulative means here.



Simplifizierung,5 coincides with the identification of an opera-
tional domain, within which the complexity of the world is
reduced by being reconstructed as a simplified set of causal or
instrumental relations. Simplified, in this context, does not mean
simple. Functional simplification refers to the reduction of an
initial complexity of a particular domain accomplished by the
reduction of the number of variables and interactive sequences
involved. Indeed, technological processes can be quite complex
in themselves and their causal force significantly magnified – for
example nuclear power, process technologies or motorway traf-
fic systems. However, due to the initial reduction of the factors
involved, the relevant processes remain potentially inspectable
and controllable, while the knowledge that enables them
provides an important means for the accomplishment of these
goals. Functional closure, on the other hand, implies the
construction of a kind of protective cocoon (from fences to social
practices) that is placed around the selected causal sequences or
processes to safeguard undesired interference and ensure their
repeatable and reliable operation. Functional simplification and
closure implicate one another and straightforwardly express,
Luhmann claims, the Geist of technology in modern times as
instrumental enclosures. The predictable forms by which tech-
nology often (but not always) operates, are precisely due to the
construction of simplified or planned causalities. The recurrent
unfolding of these chained causal sequences is ensured through
the organized exclusion (or the attempt at such an exclusion) of
contingent forces that could impinge on and disturb the opera-
tion of such a functionally simplified order.

The account of technology as a strictly circumscribed causal
order is well captured in the widely used engineering term black-
boxing. It is also re-encountered across a number of key texts on
organizations that thus provide evidence about the key issue of
the mutual accommodation and interpenetration of social and
technical systems (Mintzberg 1979; Perrow 1986; Thompson 1967).
Technological processes in organizations provide a core set of
operations that embody particular interactive patterns and causal
loops characterized by a significant degree of delimitation or
closure vis-à-vis other organizational operations. The interface of
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technology with its environment – social organization, materials,
other technologies – encodes a highly selective set of presuppo-
sitions in terms of admissible inputs. That is, both resources and
human operations enter the technological system through
highly selective paths that are made possible by the prior shap-
ing of resource inputs and the development of skill profiles and
learning. By these means, the probability of contingent forces
entering the system is lowered and human intervention on tech-
nological loops becomes regulated along constructed activity
corridors (Introna 1997). Organizations further construct the
protective cocoon of technology through extensive reliance on
such methods as forecasting, stockpiling, procedural control of
inputs and other kinds of buffers (Chandler 1977; Thompson
1967). All these mechanisms and procedures aim to ensure the
undisturbed unfolding of technological operations by decou-
pling them from organizational or wider environmental varia-
tion to the highest possible degree (Baecker 2006).

Functional simplification and closure thus produce one of the
milestones of the organizational arrangements of the modern
age: the decoupling of the operations of the technical system
from the wider organizational and social relations within which
such a system is embedded. Two major organizational subsys-
tems are thereby established whose interfaces and regulation
emerge as the key issue facing organizations (Luhmann 1993;
Mintzberg 1979, 1983). In principle, social contact with the
cause–effect loops of the technological core is kept at a mini-
mum. When such a contact is deemed necessary it tends to
become highly regulated through prescriptions, the specification
of skill profiles and requirements and role formation. Thus
understood, technology has been centrally involved in the
making of the dominant organizational practices and the struc-
tural templates – command and hierarchy, role differentiation,
procedural reporting – by which these practices have been
managed (Perrow 1967, 1984). Key design characteristics of the
organizational paradigm of the bounded, hierarchical organiza-
tion such as the standardization of output and of throughput
processes have been accommodated by a technological infra-
structure that has critically assumed the form of a quasi-enclosed
system. Less conspicuous are the implications of the normative
and prescriptive model which technology management has
tended to promote. Technology has made domain delimitation,
closure and highly selective interaction with its environment the
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key principles for managing the contingent character that
besieges many an operation in the contemporary world
(Luhmann 1993, 1995, 1998). In so doing, it has provided an
ideal, and in practice successful, model of management by
means of functional differentiation, and boundary setting and
maintenance (Baecker 2006; Introna 1997).

2.4 Computation as Bounded Order

The understanding of technology predicated on the principles of
functional simplification and closure derives from industrial
experience and the character of industrial technology as
predominantly a system for dealing with the management and
transformation of materially-based processes. Computer-based
technology differs in this respect. Rather than dealing with mate-
rial processes or impacts, it represents a complex system of rules
and procedures for acting upon and producing sign tokens
(Bateson 1972; Kallinikos 1999; Simon 1969). The substantially
different orientation of the two technological paradigms raises
the question as to whether the principles of functional simplifi-
cation and closure can really accommodate the computational
orientation of information technology and the distinctive char-
acter of software as an arrangement of computational rules and
procedures.

Despite notable differences, computer-based systems recount,
at least to a certain degree, the overall controlling philosophy of
technology expressed by the principles of functional simplifica-
tion and closure. They too involve the selection of an operational
domain constructed by the functionalities particular systems
embody, and an elaborate system of automated rules and proce-
dures on the basis of which sign tokens and computational rela-
tions are established and manipulated. The functionality of
particular programs is accomplished through the painstaking
elaboration of the computational steps involved, and the closed
loops by which such steps are combined into fixed sequences.
The vivid debate in the past as regards the simplified character
of expert systems and what computers can and cannot do
(Dreyfus 2001; Dreyfus and Dreyfus 1986)6 attests to the fact that
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functional simplification is essential to computer-based technol-
ogy as well. Given the computational nature of computer-based
technologies, it would perhaps seem appropriate to suggest that
causal simplification and closure are expressed in the case of
these technologies by the related strategies of procedural stan-
dardization and cognitive and computational closure.

Procedural standardization is essential to software technol-
ogy. The user interface and the specific applications mediated by
it, which many non-specialists tend to equate with the computer,
often encode only a tiny fraction of the highly selective presup-
positions embodied in that technology. Technological selectivity
is the outcome of an extended series of automated computations
sustaining the proper functioning of digital machines that
largely obey the logic of cognitive black boxes, descending from
the level of the interface to the application and through the oper-
ating system down to the very hardware.7 Clearly, at the level of
the application mediated by the user interface, there may exist
some discretion as to what steps and procedures (most of which
are, of course, pre-programmed) to follow or to choose to enact
but not how they will be executed. Below that level, technologi-
cal processes of token manipulation are completely automated,
black-boxed and fenced off from that little zone of discretion at
the ordinary user’s disposal (Kallinikos 2002; Kittler 1997).

We could thus make a case for the fact that the functional
simplification in software-based technology entails the careful
demarcation of an operational domain – the functionality of the
system or application – and the definition of the operations that
embody that functionality. However, functional simplification is
predominantly expressed in the layout of the procedural steps
and the computations (simplified and closed sequences) that the
program embodies. The program itself may be quite complex
but the tasks it performs have been substantially cleared of
ambiguities and their execution standardized in an elaborate
system of largely automated procedures. The brilliant analysis of
the limitations of the Von Neumannian games performed by
Bateson (1972) is instructive for understanding the nature of the
functional simplification and closure underlying particular
programs. The problem with Von Neumann’s player, Bateson
(1972: 285–287) noted, is that it cannot learn from experience.
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Negative outcomes that are due to the player’s misperception of
the confronted relationships cannot be fed back into the player’s
cognitive organization. The learning circle is broken. The math-
ematical fiction that is the player will perform exactly the same
way (dictated by the abstract and general character of mathe-
matical relations which the model of the player epitomizes) in
the next encounter. Unforeseen relations cannot be handled in
situ. They could possibly be incorporated into the model by the
programmer in a future periodic revision of the program but the
player itself cannot respond contingently. The player’s response
to anticipated event sequences owes much to the computational
power of digital machines that allows the pre-programming of a
wide variety of scenarios. However, this apparent flexibility or
functional ability masks the rigidity of the computational rules
and procedures built into the program. Functional simplification
is therefore manifested in the closed loops the program
performs, the implicit conduit metaphor upon which software
engineering is by necessity predicated (Kittler 1997; Lackoff
1995). The learning algorithms currently constructed by the tech-
nology of neural networks do not radically alter this situation,
even though the claim is often made that they do so. They just
push it one step back on the procedural standardization of the
learning mechanism, which is but an algorithm (Kallinikos
1998a).8

The algorithmic status of programs thus suggests that the tech-
nological goals of recurrence and predictability of computer-
based systems or artefacts are accomplished through the
selection and standardization of the computational operations
the program entails, and their procedural execution. Automation
of procedures and rules ensure the procedural standardization
and cognitive and computational closure of the program. They
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correspond, by and large, to the Luhmannian concepts of func-
tional simplification and closure. Functional closure is further-
more accomplished through the specification of the data
requirements (the program admits only certain inputs), cryptog-
raphy, protocols and other security mechanisms that function as
a protective cocoon.

Therefore, for all its difference from industrial technology, the
principles of cognitive and computational closure and procedure
standardization underlying computer programs restate the basic
strategy by which technology as a distinctive regulative regime
attempts to deal with the contingent character of the world
(Bloomfield and Vurdubakis 2001). Computer programs embody
clear rules of reality representation and automated procedures of
information processing and inference making (Zuboff 1988). In
so doing, they participate in the reproduction of an order in
parallel ways to those which Luhmann (1993) subsumes under
the labels of functional simplification and closure. That is, they
guarantee the recurrence of the operations internal to the
system, while their interface with people or with other technolo-
gies takes place along closely specified paths – strict input
requirements, formation of skill and role profiles and security
arrangements – that ensure the reproduction of the program’s
operations through the exclusion of unwanted interference. It
comes then as no surprise that, despite one or another futuro-
logical scenario, no major revolutionary claims of a socio-politi-
cal nature had been tied to computer-based technologies until
the rapid diffusion of the internet and the interconnectedness it
implies. Little wonder that the growing organizational involve-
ment of computer-based systems has been claimed to have
important implications for the design, management and control
of organizational operations (see for example Forester 1989;
Kling 1996; Orlikowski et al. 1996; Zuboff 1988). Yet the claims
about major and revolutionary changes in organizational forms
and the wider economic and institutional relations sustaining
them had to await, by and large, the coming of the internet and
the construction of extended zones of interoperability exempli-
fied by large organizational or sector-based information infra-
structures.9
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2.5 Beyond Boundedness

An understanding of technology in terms of functional simplifi-
cation and closure is evident, even though the organizational
and institutional implications of such an understanding may
seem more controversial. As Luhmann (1993) himself suggests,
such a view of technology is quite unlikely to be questioned in
its basics. What, however, emerges as a key question is: what are
the practices and forms by means of which the clear-cut bound-
aries separating a technological system from its environment are
sustained? The crucial character of boundary management
emerges clearly against the background of the dynamic charac-
ter of the contemporary world that is beset with contingencies of
every sort, making the construction of predictable and quasi-
closed technological systems always a precarious accomplish-
ment. The vital issue increasingly becomes: how can we
understand the means by which technology interacts with the
‘other side of the form: the immense complexity of causal
processes taking their simultaneous course . . . the outside of the
form, the foil against which technology is delineated’ (Luhmann
1993: 88)?

Placed against the background of the immense complexity of
the conditions surrounding technological systems, the project of
constructing fully predictable worlds by relying on the control-
ling strategies of functional simplification and closure could be
seen as a rather unattainable ideal. While having far-reaching
practical and normative implications, such an ideal always falls
short of being fully realized. Frequent technological failures and
malfunctioning (Perrow 1984) provide evidence of the limita-
tions of such a project. Control of the internal loops that make up
the system is never complete, while the risk of external interfer-
ence can be reduced but never eliminated. Most crucially, the
blind character of the strict couplings technological sequences
embody make those contingent events which manage to intrude
into the closed circuits of technological interactions, difficult to
cope with. Indeed, contingent forces or events that intrude into
the technical system may wreak havoc, to the degree that they
ride on the intensified and magnified nature of the inscribed
causal sequences. Technologically induced accidents give an
indication of the magnified forces that, under adverse condi-
tions, manage to escape technological control. Functional simpli-
fication and closure reduce the number of causal loops involved
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but magnify the causal force of the remaining loops. This is an
inevitable outcome of the goal of improving the efficiency of the
operations which technology helps constitute and regulate. It is
therefore inevitable that once the closed and predictable circuit
of technological processes is broken, the forces that are set free
often have grave or even devastating effects. Nuclear or chemi-
cal accidents stand as the epitome here but the pattern can be
exemplified by less dramatic accidents like those involved in rail
or motorway traffic or the breakdown of industrial devices and
systems.

The problem of managing the interface of technology with its
environment is a complex issue that has mainly been analysed in
terms of control, risk and manageability (Hanseth et al. 2001;
Kallinikos 2005; Luhmann 1993, 1998). Given technology’s
inability to repair itself, the crucial question evolves around how
to deal technologically with events that manage to intrude into
the bounded and protected circuit of technology (Introna 1997).
A major response has so far been the construction of ancillary
mechanisms of control that have sought to keep human involve-
ment at a minimum. This way, primary technologies have been
controlled by second-order technologies which have in turn
been monitored by third-order devices and so on. The problem
with technological hierarchies of this sort is the transposition of
risks at more comprehensive levels, thus tending to produce a
new architecture of complexity and risk that trades high
frequency/low impact for low frequency/high impact risks
(Kallinikos 2005; Luhmann 1993).

The computational constitution of computer-based technol-
ogy reinforces these traditional strategies of technological
control by being crucially involved in the construction of tech-
nological hierarchies. Secondary and higher technological
control mechanisms are typically provided by computer-based
technologies. Nevertheless, the computational constitution of
these technologies furnishes a set of conditions that depart
significantly from the instrumental enclaves associated with
functional simplification and closure. The variety of physical
artefacts that traditional technology constructs – or the material
sequences embodied in different technological systems – repre-
sent discrete, disconnected objects or processes that cannot, as a
rule, affect each other. Computation is different in this respect:
data produced and managed by different software systems can,
in principle, be rendered compatible and interact with each
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other. Current developments in software technology that facili-
tate the mixing up, ‘mashing-up’, of such different artefacts as
music, images, maps and texts provide evidence of the possibil-
ities which the computational constitution of technology offers
for transcending the specificity of particular technical media,
systems or artefacts.

The potential of computation for transcending the functional
limits of particular systems or the discrete character of techno-
logical artefacts is contingent on the common code language
which the irreducible system of just two signs (Borgmann 1999)
offers. Differences in constitution or functionalities can be tran-
scended by reconstructing them as combinations (in huge
numbers) of binary alternations. The possibility of reducing
qualitative differences to a common code language has far-
reaching, though evasive, implications operating at the micro-
scopic level of computing (beyond easy observation or user
awareness). As I endeavour to show in some detail over the next
few pages, such a common code language supports the inter-
penetration of the functionalities of different software systems in
ways unimaginable to traditional technologically-designed,
materially-based processes. The interconnected or, perhaps more
correctly, interoperable character of computer-based systems
and the exchangeability of information produced by means of
the huge variety of such systems and applications provides
strong evidence that the computational constitution of
computer-based technology inaugurates a major technological
reorientation. This is a strong claim that needs to be elaborated.

The significance of the interconnected, interoperable character
of computer-based systems emerges more forcefully against the
background of the technical gaps or discontinuities underlying
traditional technological devices or systems. Traditional tech-
nologies exhibit an amazing variety of disconnected or incom-
patible systems and artefacts built on different configurations of
principles, means and goals. To some degree this is the outcome
of the long, fragmented and locally-contained history of industri-
alism. But it also reflects the battle of technological imagination to
deal with the refractory and heterogeneous character of the phys-
ical world, an entirely different project from that of discovering
the principles of cognition and embodying them into technical
systems and artefacts. It comes then as no surprise that industri-
alism has been no more than a fragmented landscape of technical
islands, the majority of which remain operationally incompatible
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with one another. Traditional technologies remain functionally
incompatible even when they deal with similar tasks, as in the
case of rail, air and road traffic systems. Under such conditions
functional complementarity (rather than interoperability) is
accomplished by letting one system take over at the operational
edges of the other. Traditional technologies seldom intersect or
merge operationally, as they have been constructed by recourse
to different principles, material means and preoccupations. In
some cases, like underground and surface rail traffic, such an
operational integration may be an issue of appropriate stan-
dards. Very often, however, the self-contained nature of different
technological systems reflects widely different social and techno-
scientific projects, which cannot be reduced to a common code
language (the binary system) or an elementary set of principles
on the basis of which to transcend the discontinuous and hetero-
geneous character of the world.10

Now, computer-based systems and technologies may also
remain uncoupled or brought to bear upon one another through
gateways and other mediating technologies that translate data
inputs back and forth from one system to another, yet leave the
systems in a tangential relationship with no genuine operational
interception. Furthermore, technological path dependencies
may lead to lock-ins of technologies that further accentuate the
need for backward or sideways compatible innovations.
Ultimately, processes of this sort are prone to create indepen-
dent, self-reinforcing technological trajectories that enhance
functionality-based fragmentation of computer-based technolo-
gies. Under similar conditions, backward or sideways compati-
bility becomes a major interoperational issue in large-scale and
heterogeneous ensembles of computer-based systems and appli-
cations (Bowker and Star 1999; Hanseth 2000, 2004). To these
technically driven divisions one must add a variety of social
(such as digital exclusions) and institutional (like authentication
policies) segmentations which are imposed upon or develop
alongside public information infrastructures and the internet,
making it a highly fragmented terrain (Introna and Nissenbaum
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1999; Sassen 2004; Woolgar 2002).11 The incompatibilities, divi-
sions and segmentations that underlie both the internet and
other large information infrastructures suggest that it is perhaps
naïve to think of them as unified socio-technical platforms along
which information, events and benevolent and malevolent acts
can smoothly propagate (Bowker and Star 1999; Star and
Ruhleder 1994).

The fragmentary landscape of contemporary information and
communication technologies and the internet is prima facie hard
to question. At the same time, it would be useful to distinguish
what, for a lack of a better term, I call functional unification,
from the interoperability of computer-based technologies. It is
beyond any doubt that despite various institutional, social and,
to a certain degree, technical barriers, large information infra-
structures and the internet contain extended zones of interoper-
ability that, in addition, expand and qualitatively improve over
time. This is far from being accidental. Connectivity and inter-
operability of technological information and the computer-
based systems by which information is produced are ultimately
rendered possible by the common and continuous cognitive
space which the computational nature of computer technology
provides (Dreyfus 2001; Kittler 1996, 1997). Some of these trends
can be understood along lines suggested by network economics.
That is, once a technological innovation reaches (for various
reasons) a critical mass of users, it creates its own self-reinforc-
ing patterns of diffusion on the basis of steadily rising returns
(Arthur 1988, 1994; Hanseth 2000). In this respect, the signifi-
cance of the internet, or large organizational and inter-organiza-
tional infrastructures, is in establishing its own diffusion
momentum, driving internet or infrastructure-compatible orga-
nizational information policies that further enhance the inter-
locking and interoperability of computer-based systems and
artefacts worldwide.12 Insightful as they may be, explanations
based on network economics bypass the issue concerning the
distinctive computational constitution of computer-based tech-
nologies and the extended zones of interoperability that can be
constructed on the basis of that constitution. Let me add another
slightly modified argument in support of this claim.
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11. The difference between surface and deep web is indicative in this respect.
See the Appendix at the end of this volume.

12. Some of these issues are treated in some detail in the next chapter.



The computational constitution of computer-based technol-
ogy and the distinctiveness of software code contrast sharply
with the field-based or technically-specific fragmentation of
industrial technologies briefly outlined above. The binary char-
acter of software code makes all software in principle, if not in
practice, mutually compatible. There are no inherent limitations
in this respect. Computer-based systems and technologies can
potentially be made interoperable, even if they are not so
currently. No matter how cumbersome it may be, functional
compatibility is always a possibility in software code, a condi-
tion that stems from the continuous cognitive space that the
computational constitution of that technology described above
provides (Borgmann 1999). By contrast, there is no way to merge
together the core operations, say, of rail and air traffic technolo-
gies, oil refineries and production of electric appliances, or such
traditional products or artefacts as films, records or paintings
unless they are digitized.13 Once transformed into the binary
code – software – a product or technology can potentially
traverse the narrow confines within which it is operating and
become an object of communication and exchange within a vast
variety of technical and social settings; even though such
communication, exchange or manipulation may require addi-
tional technical developments or modifications. Music and film
piracy and the cracking of software codes by hackers provide
evidence of the standing interoperable possibilities of computer-
based systems and technologies and the multimedia world of
cross-technical zones into which different technologies merge or
remediate one another (Bolter and Grusin 2000).14
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13. A crucial historical moment towards a common code language prior to
Leibniz’s discovery of the binary system was Descartes’s coordinate
system by which he was able to bring together geometric and algebraic
representation. Descartes’s discovery is very instructive for understand-
ing the logic by which the incommensurable constitution of the real world
is transcended. Through his system, different aspects of reality like exten-
sion, shape or volume which, since the ancient Greeks, had been consid-
ered as distinct and irreducible realms, were brought to bear upon one
another. The discontinuous and qualitative differences of aspects of real-
ity could thus be surpassed at the level of mathematical notation by being
reduced to the common code language discovered by Descartes
(Borgmann 1999: 69–72). See also Goodman (1976, 1978).

14. The development of so-called mashups provides a good illustration of the
potentialities for combining digitally coded data from different sources to
create ‘one’s own’ artefacts, for example, mixing up different songs or



The implications of these developments for the traditional
strategies of technological control accomplished through func-
tional simplification and closure are far-reaching. Connectivity
and interoperability challenge the controlling strategies of func-
tional simplification and closure to the degree that they make the
intersection of functionalities and the exchange of data and
information across computer-based systems an essential princi-
ple of the new technologies (Borgmann 1999). Technological
connectivity and interoperability can thus support new forms of
transactional interaction. These may involve exchanging and
acting upon information, and informatized services and opera-
tions across technological and also organizational and institu-
tional boundaries. In so doing they challenge the traditional
strategies of technological control and, crucially, the governabil-
ity of complex socio-technical systems that have been predicated
on these strategies. But they also reintroduce contingencies of
various kinds into the regulated circuits of technology and make
necessary new forms of regulation of the interface of a techno-
logical system with its environment (Kallinikos 2005). The rising
significance which security arrangements have been acquiring
over more than a decade now is indicative in this respect.

2.6 Concluding Remarks

In this chapter, I have suggested that the construction of indus-
trial technological systems has been based upon the logic of func-
tional simplification while their operation has been safeguarded
by substantially fencing off this simplified functional order from
the surrounding social and environmental complexity. In this
respect, industrial technology has furnished a key principle for
the management of complex socio-technical assemblages. On the
basis of this principle, social and technological operations in
organizations have been kept significantly separate from one
another and their interaction regulated along highly selective
activity corridors. Despite the range of limitations that such a
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photographs. See Schofield (2006). Mashups make Marcel Duchamp’s
almost century-old gesture of exhibiting ready-mades, a gesture aimed at
alluding to the end of art in the industrial age, indeed look pale compared
to the combinatorial alchemy of ‘data ready-mades’ which digital tech-
nology enables. In the world which digital technology establishes creativ-
ity is revealed as just the ars combinatoria of fragments that assume the
form of digital data feeds.



project is subject to, the instrumental enclosures which this para-
digm of industrial technology has built have provided an impor-
tant part of the infrastructure upon which organizations as
bounded and hierarchically unified systems have been predi-
cated (Luhmann 1993; Thompson 1967).

The regulative principles of industrial technology are to some
degree reinforced by the computational paradigm. As technolo-
gies, computer-based systems and applications cannot but be
based on functional simplification and closure. However,
computation introduces new principles that ultimately subvert
separation and insulation as major strategies of technological
regulation. The growing interlocking of a large array of
computer-based technologies and the extended zones of inter-
operability which computation is able to construct violate the
premises of functional simplification and closure. I have been at
pains to show that technological systems constructed by means
of computation may intersect functionally in ways that have not
been possible in the case of industrial regimes and technologies.
Computation can ultimately reduce the intrinsic heterogeneity
of various aspects of the social and natural world (objects,
processes, services) to a common denominator which binary
coding provides. Software systems, I claim, can always be
rendered compatible, no matter how cumbersome the accom-
plishment of such an objective might be. Thus viewed, compu-
tation steps behind the appearance or specific constitution of
aspects of reality by cognitively decomposing and reducing
them to binary differences. Underneath the distinctive character
of things (material and social), a unified principle is discovered
(or assumed to exist) by means of which the variability of the
world can be recaptured as computationally produced and
manipulated information.

The computational constitution of computer-based technol-
ogy is thus involved in the construction of a pliable reality as the
outcome of the rendition of labour and administrative processes
as permutable information. Reduced to information, different
tasks, procedures or services can be brought to bear upon one
another in ways that have not been possible without the func-
tional intersection of different systems which the paradigm of
computation enables. The extensive rendition of a large array of
tasks and operations as information has contributed to their
dissolvability and transferability and further enhanced the
intrinsic modern and industrial trends of the disembeddedness
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of administrative and labour processes. By recasting production
and organizational relations in the medium of technological
information, the new technologies of information and communi-
cation have helped establish some of the preconditions for the
decline or, in any case, reframing of boundedness as a major
principle of control and the emergence of alternative place- and
boundary-transcending forms of organization (Deleuze 1995;
Kallinikos 2005).

The fuller appreciation of the organizational and institutional
implications of current technological trends makes it necessary
to address two complex and demanding analytical problems.
The first concerns the analysis and understanding of the almost
explosive expansion of information and the consequently
increasing significance which information processes have
acquired in the course of just a few decades. The organizational
implications of the rendition of reality at the level of information
and the exchangeability of information across technical and
institutional systems are intimately tied to the contemporary
growth dynamics of information and the organizational implica-
tions such a growth is bound to have. The second requires a
thorough treatment of the aforementioned issues concerning the
organizational and institutional framework within which
current organizational and institutional developments take
place. I address these issues in the third and fifth chapters
respectively.

Technological Design and Social Systems 47



3. Information Growth as a Self-
Referential Process1

Ad Memoria Claudio Ciborra2

3.1 Patterns of Information Growth

The spectacular growth of information that has taken place over
the last few decades constitutes a major contemporary develop-
ment that merits close consideration. The profusion of informa-
tion and its transformation into a key instrument for shaping
organizational operations and controlling economic outcomes
have had important implications that will become even more
profound in the future. Such a belief is reinforced by the current
patterns of information growth that seem to be acquiring esca-
lating qualities (Lyman et al. 2003). Beyond the hype that has
often obscured an unpressured appreciation of these develop-
ments, the acute observer cannot fail to see that, in its current
phase, information and the technologies and structures by which
it is supported are no longer, if they ever were, the subservient
means to any ends. Rather, they form a complex constellation of
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1. A substantially shorter version of this chapter has been published in
Information Technology and People, see Kallinikos 2006a. The present text has
been reworked and expanded in a number of significant ways. It is not
only a more elaborate but in many respects a quite different text.

2. Claudio Ciborra died prematurely on 13 February 2005 at the age of 53. He
was the head of the Department of Information Systems at the London
School of Economics and Political Science and a major intellectual figure in
the cross-disciplinary field of information systems, economics and organi-
zation studies. In the spring of 2002 he asked me to review the interdisci-
plinary literature on risk and information technology and produce a text
that could serve as a means for constructing a conceptual framework to
deploy in a major project on risk and technology that he was heading
together with Ole Hanseth at the University of Oslo. When I started that
journey I had no idea where it would take me. As I discovered, it opened a
new intellectual agenda for me. Many of the ideas presented in this text
originated in that literature review and it feels right to dedicate this chap-
ter to Claudio’s memory.



practices, orientations and techniques that increasingly impose
their own recalcitrant actuality. I have already outlined some of
the implications that ensue from the rendition and reconstitution
of reality as information. Due to the complicated character of the
issues involved however, I have deliberately refrained from
introducing a straightforward confrontation with the dynamics
of information growth, so characteristic of the contemporary
world. Nevertheless, there is no way of obtaining an adequate
picture of current developments without addressing these
issues. The technological, organizational and institutional impli-
cations that were considered in the two preceding chapters may
well be only a fraction of a much more profound and long-wave
change of which information growth forms an integral part.

Looked at on a larger timescale, the cornucopia of information
emerges as a distinctive mark of the late twentieth/early twenty-
first centuries (Brown and Duguid 2000; Hylland-Eriksen 2001).
The expansive ferment of information suggests that its fast pace
of growth is unlikely to abate in the years to come. On the
contrary, it would be reasonable to expect the patterns of infor-
mation growth to gather speed and diversify (Hylland-Eriksen
2001; Lyman et al. 2003; Shiller 2003) as new activities or domains
of social life, rendered as technological information, enter the
circuits of digitized computation and communication at an
accelerating pace.3 Because every activity or domain of contem-
porary life that becomes informatized does not expand the
amount of information solely in proportion to the new data its
informatization brings to the digitized circuits. The relationship
between the old and new data is seldom additive. Over the
extended zones of interoperability which contemporary technol-
ogy constructs, data from a large variety of sources can be
combined in an equally large variety of ways with other data,
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3. In their report Lyman et al. (2003) estimate that between 1999 and 2002 new
stored information more than doubled, growing at about 30 per cent per
year. The same authors count the production of new information in 2002 as
five exabytes. These numbers are of such a magnitude that they elude the
human sense of quantity. I quote them: ‘If digitized, the nineteen million
books and other print collections in the (US) Library of Congress would
contain about ten terabytes of information; five exabytes of information is
equivalent in size to the information contained in half a million new
libraries the size of the Library of Congress print collections’, see
http://www.sims.berkeley.edu/research/projects/how-much-info-
2003/index.htm. See also the Appendix at the end of this volume.



thereby increasing substantially the amount of information that
can be produced. There exist of course a variety of technical,
institutional and also cultural (behavioural and 
meaning-related) barriers to such a combinatorial alchemy.4
Even when these powerful constraints are taken into account, a
large number of combinatorial options still remain open, some of
which are, sooner or later, bound to be attempted (Ciborra 2006;
Shiller 2003).

These introductory remarks suggest that the issues associated
with the expansion and fast growth of information are many,
complex and intriguing. It is vital to approach and understand
these phenomena in ways that do justice to their complexity and
far-reaching implications. Rather than being the outcome of
haphazard incidents, the expansion and growth of information
is a systemic and for that reason intrinsic characteristic of the
contemporary world. It is closely associated with sophisticated
storage and updating mechanisms, the online availability and
the combinability of technological information that coincide
with an increasingly interoperable ecology of computer-based
technologies. There is a complex pattern of mutual implication
of information with the technologies by which it is produced
and mediated, whereby the one reinforces the other, in an itera-
tive cycle of interactive sequences. The expansion and growth of
information are mediated by an increasing array of sophisticated
information processing and communication technologies. In
turn, such an expansion and growth of information feeds back
on technological development by acting as the springboard for
further diffusion and the social or organizational embeddedness
of these technologies as a means of organizing, taking advantage
of and generally dealing with data and information.

The ideas presented in this chapter draw from a variety of
social science disciplines to develop an explanatory account of
the relevant developments that construes information processes
as basically self-propelling and, in some respects, escalating.
Despite the mounting significance of these developments, we
seem to lack adequate theoretical explanations of this complex
and, in a sense, ‘out-of-control’ character of information growth
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4. Cultural barriers arise out of the meaningfulness of data combinations. It
does not perhaps make sense to combine data about agricultural produc-
tion with crime, as combinations of this sort are culturally irrelevant. Such
cultural relevancies are however shifting over time.



processes. Information expansion and growth are increasingly
taking place in larger ecosystems composed of practices, tasks,
information structures and technologies interacting in ways that
usually extend beyond the immediate inspection and control of
particular agents and organizations, and their local pursuits. The
complexity and interdependent character of these processes
suggests that only a limited portion of these developments can
be attributed to deliberate actions and the intentions or goals of
social agents. Even less comprehensive processes like the design,
development or implementation of information systems in
particular settings can only be partly understood as a process of
local accommodation or adaptation (Hanseth and Braa 2000;
March 1994; March and Olsen 1989). For these reasons, it is
necessary to study the dynamics of information growth in ways
that step beyond simple instrumentalist or agency-centric
accounts of information as interpretation and be able to accom-
modate wider processes taking place across local contexts and
not infrequently behind the backs of social agents (Esposito
1996, 2003; Searle 1995).

After a brief depiction of the relevant definitions and concep-
tual clarifications, the overwhelming bulk of this chapter is dedi-
cated to the exposition of three major claims advanced to account
for the expanding and partly escalating growth patterns of infor-
mation. First, the dynamics of information expansion and growth
are construed as being closely associated with the self-referential,
non-foundational constitution of information. This is an elusive
and in a sense counter-intuitive claim, whose exposition involves
a series of complex and abstract theoretical arguments. In partic-
ular, the conception of information in self-referential and non-
foundational terms contrasts sharply with the widely diffused
view that portrays information as just the last or epiphenomenal
step in the description or representation of a reference domain
(see for example, Devlin 2001). Regardless of whether such an
account is predicated on a realist or nominalist understanding of
social processes of perception or cognition, it fails to disclose the
interrelated, structurally conditioned character of the relevant
processes, and the decisive fact that contemporary information
growth dynamics involves to a considerable degree the genera-
tion of information out of information (Zuboff 1988). Second, the
expansion and growth of information is posited as being crucially
related to the diffusion and involvement of computer-based tech-
nologies. This self-referential character of information growth
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can, to a substantial degree, be attributed to the availability of
technological data and its combinability or permutability across
systems, databases and organizations. Third, contemporary
information growth dynamics reflect an institutionally orches-
trated game for obtaining information that is fresh and relevant.
However, such a game inevitably results in information becom-
ing readily depreciated and obsolete, thereby setting up a
complex institutional process for maintaining and expanding
the informativeness of information. Manifested in various ways
for storing, processing, updating and recombining information,
the objective of maintaining the informativeness of information
is essentially contributing to the self-propelling, runaway char-
acter (Arthur 1988) of information expansion and growth.

3.2 Definitions and Conceptual Clarifications

In its current use, information is predominantly understood as a
doubly-constituted entity, entailing the cognitive and material
operations by means of which sign tokens are generated and
organized to carry semantic content, that is, meaning.
Information as semantic content can neither be generated nor be
conveyed to others without recourse to the materiality of sign
tokens, for example, oral, written, or material, analogue or digi-
tal. Cultural signs are however themselves the product of social
practices, as the case of alphabetic or numeric tokens demon-
strates (Searle 1995).5 Indispensable as they are, signs must be
placed within the social practice or tradition to which they
belong to yield their signifying function. Information generation
is therefore a semantic process that cannot be reduced to the sign
tokens by which it is generated. The diffusion of technological
information has, however, blurred what may have seemed a
clear distinction in the first place. By separating information
processes from interaction and communication,6 and embodying
them in technologically controlled rules and procedures (that is,
the software), computer-based technology has, in many respects,
rendered the difference between information and its material

52 The Consequences of Information

5. A distinction can be made between natural signs (for example, thunder
indicating rain) and cultural signs (for example, alphabetic marks, figures,
images). I predominantly deal with cultural signs in this text. For an
overview see Borgmann (1999), Eco (1976) and Leach (1976).

6. See the preceding chapter.



substratum less pronounced.7 Can data produced out of other
data through automated rules and procedures be considered to
be information? The answer is not straightforward and a signif-
icant part of this chapter is dedicated to the examination of these
issues.

If information is a semantic phenomenon, how does it differ
from all other cognitive or cultural activities (that is, art and
knowledge) that are also involved in the creation and mainte-
nance of meaning? Accounting for differences between these
fundamental domains of social and cultural life may well neces-
sitate a series of separate treatises, as the work of Kant and his
followers demonstrates (Casirrer 1955). But even though such a
project cannot be pursued here, it is necessary to advance a few
key distinctions as a means of disentangling information from
knowledge or those aspects of art that have been seen as being
closely associated with cognition (see for example Arnheim
1971; Goodman 1976, 1978, 1984). I propose two key elements
that confer on information its special status and distinguish it
from knowledge and cognition; its a) temporally-bound and b)
contingent or event-like character. Both combine to make infor-
mation heavily dependent on the quality of ‘news’ it is capable
of carrying. Let me explain.

Information differs substantially with respect to the degree to
which it informs. Obviously, all information does not have the
same value. Differences in value are closely tied to the tempo-
rally limited character of information and the degree to which it
can unearth or disclose the event-like character of minute life
episodes. In order to be informative, information must be able to
add a distinction and confer something new on what is already
known. In this respect, the value of information, what may be
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7. Another way of framing the issue is to say that semantic information
differs from the signal organization and the rule-based manipulations of
syntactic tokens which in technological information are the domain of the
engineering of information. Even if one accepts the common claim, already
advanced by information theory’s founding fathers (Shannon and Weaver
1949), that semantics is irrelevant to engineering aspects of information
(that is, data) while the latter may always impact on the former, it is
nonetheless legitimate, indeed imperative, to study the dynamics of infor-
mation growth at both levels. The understanding of information in terms
of semantics should not, however, be confused with the agency-centric
interpretation of data tokens. I take up these issues throughout this text
and I dedicate the next chapter exclusively to discussing the relationship
between meaning, subjectivity and interpretation.



called its informativeness,8 is indeed a function of the kind of
‘news’ it is capable of conveying, and ‘news’ differs substantially
with respect to what it adds to that which is already known. As
a rule, the value of ‘news’ is traceable to its unique (contingency)
and novel (time) character. Conveying something which is
already known is to communicate no information, no matter
how important (in ethical, cultural or other terms) such a
message may be. As Borgmann (1999: 133) expresses, ‘to be told
that the sun will rise tomorrow is to receive no information. To
learn that one has won the jackpot in the lottery is to have great
news.’ In this respect, time and contingency are intrinsically tied
to information.

The value of information is heavily dependent on what exists
on the other side of the equation, that is, the individuals or
agents to whom information makes sense and informs. What is
useful information to one individual may be completely worth-
less to another. As truthful as such a view prima facie may appear,
it is often of restricted value in understanding the role of infor-
mation in the contemporary world. In collective settings, like
those which organizations or markets represent, the informa-
tiveness of information is defined against the background of
practices and needs of larger groups. What is of value to the indi-
vidual may be worthless to the organization, for the information
needs of organizations may gain little from individual revela-
tions that do not contribute to the stock of collective information.
Similarly, the economic value of information emerges against the
background of the ‘news’ it carries to a collectivity and seldom
to particular individuals. In this respect, information has an
objective (or inter-subjective) life similar to that of money or
language. That is, what is useful is useful to anyone despite
differences in the subjective perceptions of usefulness. Indeed, in
many cases information, like money, is of value to those that
already possess information of one kind or another and can
distinguish between needs which available information fails to
satisfy. The relationship of information to itself is the major
subject of this chapter, but before I embark on this theme, the
differences between knowledge and information require clarifi-
cation.

Knowledge has often been treated in the literature as akin, if
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not as synonymous, to information. To a certain extent this is
reasonable, in so far as both knowledge and information are
distinctive cognitive phenomena entailing coextensive regions
in which the one implicates the other, that is, information may
add to the stock of knowledge while the usefulness of the former
often depends on the latter. On the other hand, knowledge
differs from information in the sense that it resists the
inescapable depreciation that time normally confers upon infor-
mation. As a rule, knowledge entails elaborate and durable
cognitive structures that form the basis upon which the world is
comprehended (for example, the sun will rise tomorrow). The
durable character of these structures suggests that knowledge
cannot adequately be understood in terms of novelty and the
quality of ‘news’ Borgmann’s aforementioned statement rightly
attributes to information, even though the difference could be
seen as one of degree rather than of kind. After all, little can
survive the passage of time and the ravages it brings.

In view of a widespread conflation of information with
knowledge prevailing in the literature, it is crucial to reiterate
that information is not a measure of the cultural, moral or even
cognitive importance of a message but rather an indicator of the
newness it carries. Information may differ from knowledge in
several respects, yet a major difference pivots around the short-
lived and contingent status of information as distinct from the
value of knowledge closely associated with the discovery of
regularities or patterns that persist over larger timescales.
Knowledge, being tacit or formal, may change as the result of
either the reorganization of experience (that is, tacit knowledge)
or the reformulation of the theories by which it is supported
(that is, formal knowledge). Neither of these changes occurs as
the result of knowledge losing its newness, for knowledge is not
defined, at least not predominantly, by its newness. By contrast,
information is depreciated to the degree that it is divested from
its basic quality of being informative and the difference such a
quality makes, as the result of the ‘news’ it carries (Borgmann
1999).

The ‘news’ information carries does not necessarily imply that
those states or relationships it refers to, that is, the content of
information, are about the present or take place in the present.
What does take place in the present is the generation of infor-
mation itself, for the meaning of information emerges against the
background of social concerns and relevancies as these are
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perceived in the present. Old information, or more correctly
stored data, may be upgraded to information by being retrieved
or reprocessed in ways that make sense to social agents in the
present. Data may therefore re-emerge as information by being
reinserted and made to bear upon the web of relevancies that
constitute the present. In this respect, the production of informa-
tion is bound up with the present, and the quality of ‘news’ it
carries is inescapably related to the contemporaneous pursuits of
social agents. What information stands for may, however,
concern states or relationships of the past (a very distant past
indeed) or even an imagined future. The significance informa-
tion assumes in the contemporary world is variously related to
the strong orientation of this age towards the present (as
opposed to the past and future), which does imply a priority for
information content capturing contemporaneous events or
states. However, there is no intrinsic relationship between time
horizon and information content.9

These observations bring us to another controversial and, I
think, often misunderstood issue between scholars who reject
the engineering view of information as simply the manipulation
of syntactic tokens. I discuss these issues in some detail in the
next chapter but some clarifications are necessary at this point. It
should be obvious that information as a semantic phenomenon
is tied to social agents and a distinction should accordingly be
made between data and information. As opposed to data, infor-
mation emerges out of the living encounters of social agents
with data while its meaning is shaped by their concerns, activi-
ties and preoccupations. True as this is, it shouldn’t imply that
information growth processes could exclusively be accounted
for in agency-centric terms. On the one hand, technological
information makes data available in a large variety of ways,
multiplying and thickening the points of contact social agents
have with data. In so doing technological information vastly
raises the possibility of ad hoc information generation processes
in which the sheer technological availability of data is both a
prerequisite and an important driving force for these processes.
On the other hand, information growth at aggregate levels is the
outcome of a multitude of initiatives, many of which support,
criss-cross or undermine one another. The forms by which these
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initiatives interact and influence each other exhibit emergent
properties that make their aggregate outcome seldom straight-
forwardly traceable to the objectives of particular agents and the
strong financial or other kinds of interests they may pursue.

The automated character of second-order processing (for
example, search engines, data mining and profiling, portals)
further blurs the distinction between data and information,
making the attribution of aggregate information processes to
particular agents a rather heroic assumption. Little wonder that
second-order software encodes highly selective presuppositions
as regards to the way data is processed, organized and
presented. Powerful social agents may accordingly influence
substantially the formation of aggregate processes, as the cases
of Yahoo and Google and the interests they co-opt exemplify
(Introna and Nissenbaum 2000). ‘Artefacts have politics’ as
Winner (1986) has gracefully put it. I take it as given that the
participation of social agents is crucial to understanding key
elements of the current information growth dynamics. But social
agents are not exogenous to these processes even though it often
makes sense to treat them as such. They are not outside the
current information growth dynamics controlling the relevant
processes from a position that theology once reserved for god.
Their interests, perceptions, goals and preoccupations are
shaped, often defined by a great array of factors among which
the current state of technology development is crucial. Google
was technologically impossible a little more than a decade ago.
As I seek to demonstrate in the next three sections of this chap-
ter, current information growth dynamics exhibit characteristics
and growth patterns that, considered over larger time spans,
appear to elude even powerful agents.

3.3 Information Processes and Self-Reference

Information could be seen as involving descriptions of facts,
relationships or states in a reference domain in ways that are
capable of conferring some novelty, no matter how tiny, on what
is already known or available. A reference domain may not
necessarily be limited to referential reality, that is, to things and
humans. It may well extend to descriptions of other descriptions
and descriptions of descriptions of other descriptions. As we will
soon see this is a critical quality for understanding the processes
of information growth. A referential fact is rendered information
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whenever an operation, activity or state is transposed on to a
medium, for example, oral, written or electronic as this may be.
When a bank client’s transaction at an automatic teller is
rendered as information, then a referential fact is recorded
providing an account of an act and its context, that is, the iden-
tity of the client, the volume, time and place of the transaction
and so forth. The same holds true when a medical or criminal
incident is added to an existing database of medical or criminal
facts. As these examples suggest, information is often the
outcome of technologically-sustained routines through which an
impressive array of details (events), with only a modest or little
degree of newness, are recorded in organized data fields.
Deployed this way, information records ‘life’, allowing actors
and organizations to keep track of their operations in a fairly
routine and repetitive way.

An interesting relationship emerges at this point. As soon as
the fabric of life is transposed into information, it provides the
foundation on to which new information can be built, through
not necessarily the new rendition of referential facts or states.
Rather, information can be generated through the very insertion
of recorded facts into the greater picture of available informa-
tion about similar or relevant facts. Such a picture can itself be
composed in several ways. A client’s transactions, for instance,
can be related to her/his transactions during the last week,
month or year, or be compared to the transactions of other bank
clients during that day or week and so forth. Similarly, a crimi-
nal or medical incident can be related to available criminal or
medical information to provide new information about criminal
or medical facts, or even brought to bear upon other available
information to produce profiles such as the geographic or
demographic distribution of criminal or medical facts. A large
variety of such combinations is usually available. Which of
these combinations will become actualized depends to some
degree on the characteristics of the contexts within which they
occur and the interests and preoccupations of local agents. Or
they may arise, as often happens, as the outcome of haphazard
and contingent processes that cannot be predicted in advance.
Furthermore, some of these combinations are currently
produced on a routine basis across local contexts through
specifically-tailored information systems (for example, profiling
and data mining applications), a condition that makes the attri-
bution of these combinations to the meaning-induced choices of
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locally embedded agents only one out of several information
generating processes.

Organized information therefore has a dual value, that is, a) as
an informatized rendition (a description) of a particular aspect of
a reference domain and b) as a relationship such a description
bears or may develop to already available descriptions.
Correspondingly, a description of descriptions, that is, a meta-
description, may entertain a relationship with other meta-
descriptions. It is thus of crucial importance to point out that
newly-generated information does not simply add or record a
new fact or state. It modifies and reframes, and not infrequently
in a decisive way, the value of already existing information,
which can thus be interpreted in a new light. These processes are
well-exemplified by the current prospects facing financial and
insurance services, as the outcome of the opportunity to bring
information pieces deriving from different sources to bear upon
one another (Shiller 2003). Combining information from differ-
ent data sources enables, Shiller suggests, the development of
tailor-made (as opposed to standardized) financial and insur-
ance services thanks to the ability to correlate data items across
continuously updated databases,10 for example, income tax
returns, data on consumer expenditures, mortgages, travel
habits, other demographic or medical data and so forth. New
information on individual life patterns, which tailor-made
services to some degree presuppose, is emerging not solely on
the basis of recording particular facets of an individual’s life but
crucially through the very comparison, juxtaposition and combi-
nation of data across information sources and databases. Simple
or straightforward as it may be, this systemic or, perhaps more
correctly, structural view of information provides a fruitful path
for understanding the self-referential and increasingly expand-
ing forms through which contemporary processes of informa-
tion develop.11

Collectively, these observations suggest that every time a new
information item (or series of items) is brought to bear upon an
already existing information corpus, it creates the possibility of
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means of providing background knowledge for the making of insurance
policies on the basis of risk analysis are sometimes referred to as GRID
(Global Risk Information Databases) technologies (Shiller 2003: ch. 14).

11. This argument bears, it should be noted, a strong affinity with structural-
ism in linguistics and semiotics (see for example, Eco 1976; Leach 1976).



establishing a novel cognitive pattern or relationship which was
not there at the beginning. Given that an information item could
enter into a relationship with more than just one item in a
dataset, it is understandable that even a moderate addition of
information items to even a modest information system could
lead to the exponential growth of the information contained in
that system, even in the presence of strong combinability
constraints. As already indicated in the introduction to this chap-
ter, constraints of this sort usually arise for technological, orga-
nizational/institutional or behavioural reasons (Brown and
Duguid 2000; March 1994) but they are themselves subject to
change and modification.

The structural constitution of information and the self-
referential information growth it induces provide a set of condi-
tions that can contribute to explaining why information
processes are intrinsically tied to unintended consequences that
may betray the purpose of certainty and control that instigated
them in the very first place. Information generated to illuminate
and also control specific aspects of reality may result, through its
recombination with existing information sources, in the creation
of a new picture that may come to challenge established truths
quite radically. Information growth does not have these
dramatic effects every day, but incremental changes do bring
qualitative changes from time to time, some of which may in fact
have far-reaching and unintended consequences. While infor-
mation generated for particular purposes may lead to increasing
control of those aspects of reality by which it has been moti-
vated, it may also increase rather than reduce uncertainty with
respect to wider processes, an outcome that is often difficult to
anticipate in advance (Beck 1992; Beck et al. 1996; Luhmann
1993). In this sense, information processes may be said to entail
a relatively epistemic autonomy from the interests and preoccu-
pations of social agents, often taking them aback.

As paradoxical and counter-intuitive as the relationship of
information to certainty may sound, it ultimately reflects the
non-foundational nature of information that Bateson (1972)
defined some time ago as ‘a difference that makes a difference’.
Differences by necessity emerge through the juxtaposition or
comparison of two or more items or objects. Differences, Bateson
(1972) suggests, are not singular entities located in discrete
objects (material or cognitive) but relationships between objects
that emerge as different from one another with respect to one or
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another property (see also Cooper 2005). The non-foundational
nature of information suggests that the relationship between
information and certainty (as a description of reality) is not
exogenous (Bateson 1972; Cooper 1986; Derrida 1978).
Information does not simply arise out of descriptions of the solid
world of things that can be derived from information through its
exhaustive rendition into organized sign tokens. The amount of
information contained in reality is not finite because it is not an
attribute of that reality alone, but also of the type and discrimi-
natory power of the sign systems deployed to describe that real-
ity. The more fine grained the distinctions which signs carry, the
more reality is discovered within reality, that is, the richer the
description of that reality becomes (Kallinikos 1996). There is, in
other words, a constitutive relationship between means of repre-
sentation and the represented domain, between the rendition of
the world as information and the world itself. Information thus
partakes in the construction of reality, providing descriptions of
it that may lead to the counter-intuitive yet frequent outcome
whereby information tends to raise rather than diminish uncer-
tainty.

The self-referential and self-propelling character of informa-
tion processes suggests that the game of information is thus
constituted so that the deficit is always on the side, so to speak,
of the responses which information itself is supposed to supply.
While incoming data may address well-specified information
needs, it cannot help, by virtue of being related to other data, but
disclose new aspects of reality that raise novel questions, begging
further information search and so on (Bateson 1972; Eco 1976;
Luhmann 2002). Hardware and software standardization further
accentuate these trends by rendering information recombinable
across a wide variety of systems and contexts. In the following
section I consider ways through which technologically-based
information processes are pushing these runaway information
processes to their limit. Before we turn to this task, it is impor-
tant to stress that the self-propelling dynamics of information
growth are constitutive of the game of information. The unpre-
dictable consequences of information generation could be seen
as side effects, if by this term is meant the unintended conse-
quences accompanying the actions of a particular group of
agents or even by society in its entirety. Yet side effects are
systemically induced, forming an intrinsic (rather than acciden-
tal) outcome of this game.
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This last observation forces us to introduce further qualifica-
tion to the original argument advanced here. For expository
reasons, I have suggested above that information has a dual
constitution, as a description of a certain fact or state and as the
relationship which that description bears to already available
descriptions. In fact, what I term description is itself a relationship
between items, albeit much more elusive and easy to overlook
(Bateson 1972). A description is no more than a package of differ-
ences, black-boxed by the seemingly autonomous character of
the description which its meaning helps establish (Esposito
1996). Such a simple entity as a word is composed of different
syllables which can be traced down to differences between
letters, and so on. In this respect, information is but a web of
binary differences, some of which are organized hierarchically in
terms of more or less inclusive information items or structures
which are underneath constituted as no more than other webs of
differences, until everything is traced down to the binary consti-
tution of computational information.

The capacity of computer-based technology to reduce all
differences to the common denominator of binary alternations
emerges more clearly when juxtaposing digital and analogue
forms of representation. In analogue representation, differences
may not be, and usually are not, scalable down to the level of
binary or discrete elements and their combinations on the basis
of rules or conventions. Analogue pictorial representation, for
instance, is not composed of distinct and standardized marks
and cannot thus be decomposed into primary elements
(Goodman 1976, 1978; Kallinikos 1996, 2002). It is for this reason
that computationally-generated (digital) information has the
potential of overcoming the intrinsic heterogeneity and incom-
mensurability of artefacts, both tangible and cognitive, that are
based on analogue modes of representation. By dissolving real-
ity to its primary substratum, computation (re)discovers the
unifying principle (binary differences) by which it can be
rendered commensurable as information.12 This is the reasoning
that Kittler (1997) summarized in his evocative and provocative
paper There is No Software, which carries forward to the modern
technological sphere the inheritance of the claims once made
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famous by the structuralist notion of the double articulation of
language (see for example Barthes 1967; Kallinikos 1993).13

Consider the following illuminating passage from Borgmann
(1999: 60), in which he takes up this theme in the context of
discussing Plato’s dialogue Philebus:

To be able to identify marks on papers (as letters), one has to know how
each letter, in an alphabet of 26 capital letters, differs from all the other
twenty-five letters. Every letter has a twenty-fivefold distinctiveness. An R
differs from an A in having a rounded upper part. It differs from B in having
a straight line where the B has a lower roundedness. And so for all the
remaining letters. Socrates must have had something like this in mind when
he concluded his account of how Theuth discovered the digital nature of
letters: ‘Perceiving, however, that none of us could learn any one of them
alone by itself without learning them all and considering that this was a
common bond which made them all one, he assigned to them a single
science and called it grammar.’

I have dwelled at some length on the exposition of the non-foun-
dational constitution of information as difference that makes a
difference because it provides the conceptual underpinnings for
understanding the growth of information out of information. It
is unlikely that the complexity and ramifications of current
information growth dynamics would be understood without
serious consideration of the non-foundational constitution of
information and the self-referential patterns it is associated with.
To the degree, then, that contemporary computational technol-
ogy overcomes the incompatibilities of older information
sources that remained separate for, at least, technical reasons, it
also vastly expands the potential of information growth. This
leads us to the subject of the next section.

3.4 The Permutability of Technological Information

The pattern of generating information out of information
described above is substantially enhanced by the increasing
degree of permutability underlying technological information.
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ascends to the level of the sentence and the discourse their fascinating and
complex texture (see Ricoeur 1977).



There are usually a large number of ways that data items can be
related to one another within and across databases and sources.
The selection of a context on which an information item or
chunk can impact is conditioned by a variety of technological or
quasi-technological factors (for example, standardization,
compatibility of measurement systems, relevance of the refer-
ence domains) that impact on data combinability. Constraints of
this sort are shifting, however. Over the last two decades,
substantial barriers to combinability across data sources and
media (voice and image) have been lifted and the relevant devel-
opments are continuously gathering momentum as different
technologies and media are mixed up.

Information combinability is also conditioned by a variety of
social, cultural and institutional factors. The social practices and
work patterns within which information processes develop play
an important role in this respect (Brown and Duguid 2000;
Ciborra and Lanzara 1994; Orlikowski 2000). Routines and the
patterns of meaning in which organizational operations are
embedded shape the forms by which already available informa-
tion is acted upon, recycled, explored or recombined. Given the
institutional and behaviourally conservative character of
routines and standard operating procedures, it is reasonable to
expect that the production of information out of information
takes place along paths that have become engraved by the repet-
itive identification of information needs and the use of informa-
tion (Brown and Duguid 2000; March 1994; March and Olsen
1989). For routines, habits and established structural mecha-
nisms or interaction patterns frame the practical concerns of
social agents and ultimately provide the horizon of meaning
against which the combinatorial possibilities of information as a
means of disclosing novel conditions are explored. In this
respect, the nature of established practices, the structural
arrangements supporting them and the routines they are associ-
ated with function as stabilizing mechanisms by means of which
only a portion, perhaps a very limited one, of what is possible
within a given information space is explored.

Routines and social practices are not immune to technological
change, however. As indicated several times already, the
involvement of computer-based technologies in organizational
and institutional life expands the production and dissemination
of information and, in this respect, influences the perception of
reality while enabling control and communication at a distance.
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New systems and the information they make available, sooner
or later induce new practices and habits either as a means of
accommodating the expanding information or as a means of
pursuing new goals and opportunities (Postman 1992). The
growth of a large array of new electronically supported services
across the private and public sector (for example, e-government)
over the last two decades represents an instance of this expand-
ing developmental cycle. Most crucially perhaps, information
generation in organizations or other settings of the contempo-
rary world occurs within elaborate, socially organized, techno-
logically sustained information systems or infrastructures that
exhibit a significant degree of standardization across applica-
tions and systems (Bowker and Star 1999; Ciborra 2000). The
often patchy character of information infrastructures notwith-
standing, it is crucial to recognize that information processes
that run on even modestly standardized information infrastruc-
tures considerably expand the combinability of information
items and reframe the patterns of social perception with respect
to what is considered possible, useful or relevant.

Information growth could, to a certain degree, be accounted
for by the incremental and locally-induced changes precipitated
by the growing involvement of computer-based technologies in
terms of information availability and the mechanisms for acting
upon information itself (Zuboff 1988). A closer examination of
current developments, however, suggests that information infra-
structures grow out of the complex interaction of technological
and institutional forces operating at an aggregate level. The
control of these processes evades the inspecting capacity of situ-
ated agents and can only modestly be attributed to deliberate
planning or human conservatism. The spectacular growth of the
internet and other private or non-public information infrastruc-
tures stands as the epitome of these complex and only partly
controlled patterns of information growth. Once available, infor-
mation tends to induce technological innovations within and
across organizations, as a means to the more effective ordering
and processing of information (Beniger 1986; Brown and Duguid
2000). Technological innovations, in turn, establish favourable
conditions for further information growth and access. Sooner or
later, the interaction of technology and information obtains a life
of its own, whereby what is available or possible gains prece-
dence over the choice of courses of action based on the careful
analysis of information needs. Available solutions (technologies)
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define problems rather than the other way around (March and
Olsen 1976, 1989). The diffusion patterns of Enterprise Systems
(or ERP systems) over the last decade or so represents a good
approximation of this process (see for example Fleck 1994;
Kallinikos 2004b). These trends are no doubt strengthened by the
significant commercial interests of software developers and
vendors and the trends of normative or mimetic isomorphism
whereby organizations tend to adopt technological packages,
either as a way to respond to dominant norms and cultural
schemes in their environment or as a means to catch up with
competitors (Powell and DiMaggio 1991).

Technologically generated information reinforces the self-
propelling spiral of information in various ways. It does so
through the magnified capacity of computer-based systems to
record events or states and to process information. Technological
processing of information is indeed a form of producing infor-
mation out of information that is controlled, at least for a limited
period of time, by the automation of the rules (that is, predeter-
mined forms of combining information items embodied in the
software) for processing information. But as experience suggests
(see for example Hanseth and Braa 2000; Ciborra 2006), the
proliferation of information demands, sooner or later, new
systems with greater capacity and more complex rules for acting
upon information. At an aggregate level, the transition from
simple and functionally isolated computer-based systems to
large-scale interoperable information infrastructures provides a
good illustration of the process whereby the proliferation of
information and technological innovation reinforce one another
in an expanding spiral (Bowker and Star 1999; Ciborra 2000).
Furthermore, computer-based technologies are instrumental in
constructing an organizational and work environment where
information reaches down to the most minute fabric of everyday
operations (Kallinikos 2004b; Zuboff 1988), increasingly engulf-
ing the carrying out of small tasks which left little or no infor-
mation traces before (Rolland and Monteiro 2002). In all these
ways, technological information establishes the very conditions
that lead to its further growth.

Less obvious perhaps are those developments whereby
computer-based technologies manage to overcome some of the
limitations of the older forms of information generation and
processing that left paper-based classification and information
systems, by and large, functionally incompatible or indepen-
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dent. Despite the fact that technologically sustained information
infrastructures remain to a certain degree patchy and closed
through regulatory practices and corporate or sector-based fire-
walls (Sassen 2004), they are involved in various ways in the
homogenization of the available information sources. They
promote standardized principles of information recording and
ordering that are often motivated by or at least make possible the
crossing of the boundaries of specific and operationally inde-
pendent information systems or datasets. Hyperlinks become
the technological form by which search engines carry this logic
to its extreme limit. According to this logic, any information item
can be brought to bear upon any other possible item, without the
semantic limitations and technical incompatibilities that have as
a rule underpinned older information generation and processing
practices.

Interoperability, of which hyperlinks are just a surface mani-
festation, is a major ideal in the contemporary technologically
sustained information systems (Ciborra 2006; Shiller 2003) that is
crucially related to the runaway dynamics of information
growth (Hanseth et al. 2001) that I seek to describe in this chap-
ter. Interoperable systems contrast sharply with the functional
and institutional segmentation which paper- and traditional
computer-based systems of information processing have occa-
sioned. As Dreyfus (2001: 9–12) suggests, older classification and
information systems remained heavily tied to particular social
practices and the specific kind of activities associated with them,
for example, medical or library science and the practices they
gave rise to. By necessity, each system grew as the outcome of
such practices, which ultimately provided the horizon of mean-
ing within which information was generated and used. Most
crucially, such practices defined the social and cultural relevance
of information and, by extension, the boundaries which the
information thus generated or used could seldom transcend.
Boundaries of this sort were further reinforced by the incompat-
ible classification and ordering principles social practices
embodied, and the technical simplicity of paper-based and early
computerized systems that did not often allow for the cross-
breeding of information (Bowker and Star 1999). By breaking the
self-stabilizing and functionally independent character of social
practices, technologically interoperable information brings to
apotheosis the possible permutations of information items, and
thus bolsters and ultimately escalates the processes by which
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information grows. These are, in fact, the quasi-technical
(computational) foundations underlying the immense expan-
sion of the internet and large-scale information infrastructures.

These processes are further reinforced by the increasing tech-
nological sophistication of a growing number of computer-based
systems and applications. The awareness of the relatively open
nature of permutations enabled by the standardized character of
technological information is manifested in the rapidly growing
number of technological applications (meta-devices) for extract-
ing information out of information. Apart from the diffusion of
a variety of forms and meta-devices (second and third order
devices) like portals and search engines for organizing and
processing information, the rapid diffusion of data mining and
profiling techniques provides sufficient evidence of the
permutability of information and its self-propelling character.
New information is, in the case of profiling techniques,
produced by identifying those relations between data items that
are believed to exist in databases but which remain hidden or
buried under the vast amount of data contained therein. Despite
the fact that associations between information items are in such
cases guided by an overall purpose (often spotting behavioural
patterns in recorded transactions such as money laundering or
consumer preferences), the methods by which such associations
are constructed are similar to those of the search engines, that is,
syntactic associations made possible through formal classifica-
tion systems and algorithmic techniques. The overall outcome of
these developments is to increase substantially the number of
possible permutations at the same time as it adds new
permutable information output to the available information
sources.

These observations suggest that technological information can
be recombined into new patterns largely by recourse to specifi-
cally tailored software, which due to its technical superiority
expands significantly the generation of new information. In this
respect, the exploration of already available information manu-
ally is subject to powerful limitations. The sheer volume of data
indicates that the manual exploration of information is bound to
be shallow and will not represent a viable strategy other than in
individual cases (Hylland-Eriksen 2001). The speed by which
data mining and profiling software or search engines can run
across huge databases suggests that the permutability of the
technologically available information will both be enabled and
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constrained (patterned) by the rules through which specific soft-
ware-based techniques manipulate syntactic information tokens.
Yet the capacity of these techniques to manipulate data tokens
constantly expands as their short history well demonstrates. It
may appear cynical, and in a certain respect unfortunate, yet
these trends suggest that in the technological world of the infor-
mation age, form takes precedence over content and procedure
over meaning. They do so to a degree that makes the ordering
and often-criticized strategies of modernity and its institutions
(Bauman 1992) look pale. The permutability of technological
information made possible by standardization and the interop-
erable character of information combine with the rapid diffusion
of technologically extracted information out of information (that
is, using specialized software) to strengthen the runaway and
purpose-evading patterns of information growth. At the same
time, these developments are intensifying the inherently
ephemeral value of the information produced, thus increasing
its disposability. This last observation brings us into the third of
the three argumentative threads that weave the argument of the
self-referential and escalating patterns of information growth.

3.5 The Disposability of Technological Information

The self-accruing processes of information growth analysed
above are further accentuated by another highly elusive charac-
teristic of information, that is, its short-lived and ephemeral
character. In the contemporary technological world, the infor-
mativeness of information is subject to rapid depreciation and
technological information essentially remains a highly dispos-
able good (Borgmann 1999). This claim may prima facie seem
counter-intuitive, even controversial, given the aura of persis-
tence and durability conveyed by the technological nature of
information and the sophisticated mechanisms for storing and
retrieving data items. On the other hand, the huge amounts of
information that are generated every day only to be relegated
soon thereafter to the silent and withdrawn world of stored data
provide evidence of the ephemeral and disposable character of
information. Let’s examine these issues in more detail.

As claimed in section 3.2, information as a semantic
phenomenon must be distinguished both from the sign tokens
by which it is carried and the wider concept of knowledge.
Information is but the semantic content that crops up out of the
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play of differences understood at the level of meaning as seman-
tic distinctions. To be informative, however, information must
bring forward another difference, for the carrying over of
semantic distinctions that are already known does not qualify as
information. In this respect, information differs from cognition,
that is, the perception of the world on the basis of a complex web
of differences.14 The value of information is ultimately tied to the
new semantic pieces which the differences it brings forward are
able to add to what is already there. It is worth repeating
Bateson’s (1972) innovative claim that information is not simply
a difference but a difference that makes a difference. If informa-
tion is therefore defined by its novelty and its value by its degree
of novelty, then it comes as no surprise that value depreciation
inheres in information, and is what a shadow is to an object that
casts it. Against such a background, disposability emerges as
intrinsic to information, for novelty by definition does not and
cannot last.

Information that transcends its short-lived character, retaining
its value over time, undergoes a significant change in status, for
it is no longer defined by its novelty. By virtue of acquiring a
permanence in the forms in which it is implicated in social
affairs, information ceases to be information, being transformed
to something different, that is, knowledge, memory or even
culture (Boyden 2003; Luhmann 2002). It is important to distin-
guish information and the processes to which it is tied from
these wider phenomena. For even though knowledge, memory
and culture are also changing with the passage of time they are
mostly defined by their capacity to preserve and reproduce the
old. Information differs radically in that respect. The contingent
and time-limited character of information,15 perhaps indicative
of the spirit of the current age, makes it firmly oriented towards
the present (as opposed to the past) and its aberrant and evanes-
cent qualities (Bauman 2000; Lyotard 1984; Virilio 2000).
Alternatively, information can lose its informativeness yet retain
its syntactic constitution, thereby retreating to data that can be
recycled into information under novel conditions that could lead
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to the reinterpretation of these data (Borgmann 1999; Esposito
2003).

The ‘news’ information carries is thus by necessity evanescent
and subject to easy and rapid depreciation, a trend that is
substantially enhanced rather than mitigated by the distinctive
qualities of technological information analysed in the preceding
sections. For this reason, information must be constantly
renewed and updated to retain its informativeness, a condition
that seems to be closely associated with the asserted self-
propelling character of information growth and its runaway
dynamics. Financial markets epitomize the short-lived character
of information. While living an ephemeral life, differences in the
form of price changes induce transactions across the globe only
to be forgotten an instant later as new price changes invade the
digitized circuits of technological information.

Updating is crucial to technological information and provides
a strong indication of its imminent perishability. Far from being
accidental, the need to update information is the outcome of the
evanescent nature of information (as distinct from knowledge)
and its firm orientation towards capturing the event-like charac-
ter of minute life episodes. Examples abound all across the infor-
mation landscape covered by technological information, for
example, medical registers, taxation systems, accounting and
financial systems, police archives, stock markets and so forth.
Without up-to-date information, all these complex socio-techni-
cal structures run the danger of losing a significant portion of
their value. Indeed, compared to paper-based forms of dealing
with information, one of the most crucial innovations of techno-
logical information is its relatively smooth and constantly
improving automated forms of updatability. In contrast to
knowledge, information is not concerned with the essence and
durability of things but rather with the shifting and surface
amalgamations which things (and states) enter and dissolve.
Knowledge may change and does change periodically, yet its
relative permanence resists what we typically mean by updat-
ing. To use the previous terminology (see section 3.2), the value
of information is closely tied to contingencies, to the contempo-
raneous and event-like character of states or processes which it
may help illuminate and possibly control. But it too dilutes and
evaporates along with the very events it tries to capture.

Paradoxical as it may seem, the disposable character of infor-
mation is both what makes information useful and useless at the
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same time. Its usefulness is derived from its capacity to address
the rapid array of contingencies that beset the present (as
opposed to the past or future) of a world that is in a state of
perpetual change. Information is needed to contemplate alterna-
tive courses of action, to act and respond in a timely way to
prevailing conditions, and to evaluate outcomes in due course.
At the same time, however, contingency and change also depre-
ciate information rapidly, making it irrelevant or obsolete and, at
times, even misleading or detrimental. Uselessness itself triggers
further the generation of information as a means of recompens-
ing its rapid depreciation. The disposable and ephemeral char-
acter of information thus necessitates the development of
complex organizational and technical arrangements that ensure
the continuing relevance and actuality of information through
constant updating, thereby participating in the self-referential,
self-accruing nature of information processes characteristic of
the contemporary world.

Large and persisting information structures of this sort,
though, in which data are stored over significant periods of time,
may not be thought of as subject to depreciation, at least not in
the same way as information that stems from or is related to
events. Yet information infrastructures substantially strengthen
the disposability of information by both expanding considerably
the production of new data and shortening the life cycles by
which new data are produced and become available. As
suggested above, the value of information dilutes even in large
structures if these are not constantly updated and upgraded. But
constant updating of information and upgrading of the
computer-based systems by which it is sustained inevitably
result in the depreciation of the old information, as depicted in
the preceding sections. In particular, the new elements that are
added to existing information bases inevitably reframe the infor-
mation contained within them, rendering obsolete some pieces
of information and changing the value of others. In large-scale
information structures, such a process tends to accelerate natu-
rally, due to the enormous volume of incoming technological
information and its rapid accumulation. Once again, the depre-
ciation of the old information content may not necessarily imply
that the syntactic, material expression of that content (data) is
itself depreciated: it may still retain and even increase its value.
The perception of the counter-intuitive and perhaps controver-
sial character of the claim concerning the disposability of infor-
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mation is often the outcome of the inability to distinguish
systematically between data and information.

In sum, disposability and depreciation are constitutive char-
acteristics of information that find a clear manifestation in the
quest for its continuous updating. Indeed, updating is both an
expression of and at the same time a solution to the intrinsic
information qualities of disposability and depreciation. These
qualities are critically involved in the escalating pattern of infor-
mation growth while providing an explanation of it. The pend-
ing dilution of information value drives a self-defeating yet
inescapable game, resembling the effort to catch the wind, to
compensate for the imminent evaporation of the advantages it
offers. Paradoxical as it may seem, the more information that is
produced, the greater the disposability of the available informa-
tion. The cycle is virtuous or vicious, depending on the
observer’s perspective. Usefulness can rapidly dissolve into
uselessness, which forms a precondition for the usefulness of
subsequent information.16
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16. The following passage from Knorr-Cetina and Bruegger’s (2002: 915)
study of foreign exchange markets, which they refer to as cambist
markets, provides a good illustration of the ephemeral character of infor-
mation and the processes it incites: ‘The information contained in prices,
for example, not only helps dealers make decisions but also stimulates
deals. In other words, the information that arrives with price changes
continually excites the system into further trading. Thus the speculative
exuberance (Shiller 2000, p. 3) and the volatility that are characteristics of
cambist markets (as opposed to producer markets or intermediary trad-
ing) appear to be intrinsically connected to the fast flow of information . . .
We argue that market reality itself is knowledge generated, that is, has no
existence independent from the informational presentation of the market
on screen that is provided by news agencies, analysts and traders them-
selves.’ This passage marvellously illuminates the transient ways infor-
mation is involved in contemporary economic, organizational and
institutional life. Yet Knorr-Cetina and Bruegger unfortunately fail to
distinguish between the persisting and time-resistant character of knowl-
edge and the short-lived, ephemeral nature of information, and hence fail
to draw the implications of that distinction. What they refer to as knowl-
edge mostly entails the electronic mediation of transient events which
price shifts represent, or other financially relevant news that may impinge
on currency changes. It is not by accident that a major channel for the
dissemination of this information is news agencies like Reuters.
Obviously such information is interpreted against a broader background
of professional skills, knowledge of institutional relationships and the like
yet the market as ‘information presentation . . . on screen’ is mostly the
accomplishment of the transient character of electronically mediated



The disposable character of information adds a significant
component of complexity to the institutional arrangements with
which information processes are associated. Complexity in this
sense is the product of the very constitution of information
processes, their intrinsic relational nature and character, rather
than simply the outcome of the multiplicity of components
defining the information landscape and the increasing intercon-
nectedness of systems and operations (Kallinikos 1996, 1998b). It
is the very disposability of information and its steady produc-
tion out of information that evade manipulation, planning and
control in the ordinary sense of these words. It is not possible to
chart in advance the pattern of information disposability. That it
becomes obsolete and irrelevant is the outcome of the interaction
between many factors, including the production of information,
itself hardly predictable but crucial. While particular aspects of
information processes may be amenable to control, in the sense
of being successfully deployed to assist the accomplishment of
particular tasks, intention increasingly dilutes in the greater
ecology of processes, systems and operations sustaining the
production of information in organizations and the contempo-
rary world at large (March 1988, 1994; March and Olsen 1976).

3.6 Concluding Remarks

I have, in this chapter, put forth a number of ideas intended to
shed some light on the current dynamics of information growth.
Rather than being the outcome of deliberate planning and
action, information growth defies subordination to a single
purpose, developing in a self-referential and self-propelling
fashion that I have sought to summarize in three major argu-
ments. First, information has a dual value as a description of a
reference domain and as a relationship such a description may
have or come to develop to already available descriptions within
that domain or across reference domains. An inevitable concomi-
tant of this systemic or structural view of information is the
intrinsic possibilities it provides for the production of informa-
tion out of information. Secondly, standardization and the inter-
operable character of contemporary information infrastructures
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information. Indeed, without that transience cambist markets would have
been deprived of their raison d’être. See also the next chapter commenting
on the relationship between meaning, agency and information.



vastly expand the permutability of information items and
sources, and thus contribute considerably to the production of
information out of information and the self-propelling, runaway
dynamics underlying information processes and their growth.
Thirdly, information growth dynamics are intimately connected
with the perishable and disposable status of information. The
informativeness of information is by definition a transitory
accomplishment and its pending dilution of value drives its
ceaseless updating and reproduction as a means for recompens-
ing or rehabilitating such a value depreciation.

The vast amounts of information (often useless and meaning-
less) that are generated and stored every day are hard to justify
by recourse to the information needs of individual or collective
agents. The view that traces information generating processes
back to the intentions or objectives of social agents is too inno-
cent or ideal to account for the complex, ambiguous and, to a
certain degree, meaningless processes and patterns of informa-
tion growth. To be sure, part of the information currently gener-
ated in the various settings of contemporary institutional life
may conform to such an ideal. Yet an increasing amount of
current information is produced out of a matrix of technological
and institutional relationships that cannot be accounted for by
an agency-centric and ultimately instrumental (means–ends)
analysis that puts at the heart of these processes a sovereign indi-
vidual or collective subject. Contemporary, technologically-led
processes of information generation develop out of the complex
interplay of a variety of factors in which meaning may be just
one. Information is often identified as useful only after the data
by which it is carried have been produced, while new needs and
usages of information develop as a result of the sheer availabil-
ity of data and the techniques of data processing and manipula-
tion. These comments may however demand further
elaboration, given the semantic status of information. This is the
subject of the next chapter.
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4. Excursus on Meaning, Purpose
and Information

4.1 Agency and Meaning

Is the account of information growth developed in the preced-
ing chapter ruling out any substantial role which meaning and
human purpose may play in the relative processes? After all, as
distinct from sheer data, information is inherently meaningful.
The processes, therefore, by which it is sought, generated and
used should be tied to individual or collective agents and their
pursuits. For particular aspects of life rendered as information
emerge as meaningful only against the background of socially
shared meanings and the practices which these sustain. This is
a view that is encountered, in one form or another, across a
variety of contributions on the subject (see for example Bowker
and Star 1999; Brown and Duguid 2000; Orlikowski 2000). Is
not then the proposed explanation of technological information
and its growth dynamics in terms of self-referentiality an
instance of what has come to be labelled technological deter-
minism?

Surely, the explanation of information growth which I have
put forth in the preceding chapter sits uncomfortably with a
widespread sentiment encountered among laymen, policy
makers and social scientists alike, and a concomitant belief
according to which information should ultimately serve human
and social needs, and be useful or meaningful only to the degree
that it accomplishes these goals. Benign as it may be, such a
belief amounts, however, to no more than an ideology. Agency-
centric accounts of information management and growth are
convenient and agreeable. They often reinforce the ideology of
human-centrism that descends from romanticism and tranquil-
lize the stirring anxiety that stems from the powerlessness
people may feel vis-à-vis the huge and often incomprehensible
information machine at work, which current technological
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processes epitomize. But they are too expedient to stand up to
thorough critical scrutiny. Finding a purpose or an agent behind
every social process or outcome is too simple an account of
contemporary institutional life.

The three major explanatory arguments put forth in the
preceding chapter suggest that even when starting meaning-
fully, as responses to the needs facing particular individuals,
groups or organizations, technological information processes
may and do end up quite differently. ‘Intention is lost’, to use
March and Olsen’s (1989: 14) poignant expression, as technolog-
ical information processes sooner or later become caught up in
the expanded circuits of digitized data that transform or drive
them away from the objectives which may have initially moti-
vated them (Ciborra 2000). In the preceding chapter, I have tried
to present a variety of roles and functions which individual or
collective objectives, and the meanings by which they are
supported, play amidst these ambiguous and hardly control-
lable processes.

Institutional and social concerns, as reflected in the dominant
semantics, assume an important role in supporting the estab-
lished organizational and technological arrangements within
which technological information processes take place. At aggre-
gate levels, dominant meaning systems provide the institution-
ally and culturally anchored means, on the basis of which
information is generated, selected and filtered, and constitute in
this way a driving force in the patterns and direction of infor-
mation growth (Borgmann 1999; Bowker and Star 1999; Dreyfus
2001). Shifts in prevailing concerns and orientations are also
driving the developments of new structures for generating infor-
mation regarding specific aspects of contemporary life (for
example terrorism, environment, travel, insurance policies). In
this process, new data sources are deliberately established, some
of which are but combinations of old data sources and informa-
tion items. Equally, less inclusive concerns are involved in the
production of locally-based information growth patterns in
accordance with the semantics that reflects the dominant mean-
ing systems of particular groups and situated agents and their
pursuits (Brown and Duguid 2000; Zuboff 1988).

The participation of meaning in the patterns of information
growth seems reasonable and prima facie hard to deny. Yet, as I
have been at pains to show, the involvement of meaning in infor-
mation growth dynamics is part of a much larger and ambiguous
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game which agency-centric accounts of information growth
often unduly simplify. In so doing, they downplay or even
entirely bypass the crucial role played by a variety of non-
agency-centric factors or processes characteristic of the complex-
ity of the contemporary world. To begin with, meaning itself is
complexly implicated in the constitution of social life. Meaning
is a recalcitrant human ally. Collective meaning systems do not
belong to anyone, often defining and constituting particular
forms of agency and subjectivity.1 While defining the agendas of
individuals and organizations, encompassing meaning systems
of this sort do develop and change through action but seldom
because of particular initiatives. Change in meaning systems is,
as a rule, the outcome of cumulative processes taking place over
larger time spans and involving an intricate game of intended
goals, unintended consequences, errors, omissions, emergent
forces and the like. Rather than being a transcendental precon-
dition of information processes, meaning is implicated in these
processes and is itself changing under the influence of a variety
of forces over which social agents may have little control or
discretion.

The importance in particular of haphazard or emerging
events, which I have underscored in various ways in the
proposed explanation of technological information growth,
becomes even more crucial in an interconnected and complex
world, whose strings are pulled by a multitude of dispersed
agents and initiatives. Elements of this game are certainly
predictable and perhaps accountable in terms of human motives
or situated pursuits, but the overall, aggregate outcome is not.
Most of the technological innovations that have taken place over
the past few decades would have been hard to imagine, let alone
to predict, a few decades ago. Social practices and local pursuits
are essential in setting into motion and perhaps shaping partic-
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1. I may appear here to invoke the Durkheimian ghost whereby individuals
or even social groups are considered as no more than the ‘site of socializa-
tion’, as Margaret Archer (2002) has aptly formulated it, leaving little or no
room for individuation or the development of local responses. The rela-
tionship between the individual and society represents a highly intricate
and persisting issue in social theory which cannot be dealt with here (see
Douglas 1986; Giddens 1991; Heller 1999). What I would however like to
suggest in this context is that individual or local responses are insufficient
to understand and account for such complex and aggregate socio-technical
dynamics occasioned by contemporary technological processes.



ular technical innovations but, again, they cannot explain the
aggregate pattern of these innovations. In the preceding chapter,
I have tried to lay bare these processes by reference to a variety
of contradictions and mutual implications with which techno-
logical information processes are associated.

The relevance and explanatory power of agency-centric
accounts of information growth emerge too as severely limited
against the background of the self-reinforcing character of social
structures (Klein and Kleinman 2002). Institutional relation-
ships, organizational arrangements, established mechanisms
and procedures are often involved in the reproduction of the
matrix of relationships which they support without immediate
reference to meaning or purpose. Some of these characteristics
are further reinforced by the ceremonial or ritualistic character
of institutionally-anchored action. Most crucially, perhaps, tech-
nological and institutional processes entail path-dependent
patterns of development that reinforce past choices in ways that
are hardly reversible or negotiable in the short run (Arthur 1994;
Hanseth 2000; Hanseth and Braa 2000), occasionally giving rise
to a self-propelling runaway dynamic (Giddens 1990; Hanseth
et al. 2001). Separately or in concert, these factors expose the
restrictive character of agency-centric explanations of contem-
porary information growth and limit their plausibility (Introna
1977).

Aggregate information growth patterns are therefore not
reducible to human purpose in any straightforward manner,
even though meaning and purpose are involved in one way or
another in shaping parts of this intricate socio-technical land-
scape. Meaning is indispensable in information processes, in the
sense of providing the generative matrix out of which distinc-
tions arise and relevancies and motives are established2 but
much less in the sense of action capable of subsuming the world
under its wings. To be sure, to the degree that meaning is inher-
ently conservative (that is, tending to reproduce itself), a group’s
or a community’s dominant significations act as both a guide
and a stabilizing force for information growth. Only a limited set
of combinatorial possibilities is explored, that is, those whose
purpose emerges in one way or another against the background
of the predominant understandings. However, the account of
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information growth in terms of the conservative character of
meaning is concerned with sameness rather than difference,
stability rather than change; a concern that becomes too much of
a burden, given the explosive growth of information over the
last few decades. It also attributes a dependent or derivative
status to information growth, viewing it as the outcome of a
community’s struggle to manage its affairs in accordance with
those goals, priorities and interests that derive from the prevail-
ing meaning systems.

The account of information growth dynamics I have put forth
suggests a different interpretation, even though it does not rule
out the participation of meaning in that dynamic. In the process
I have sought to describe in the preceding chapter, meaning is no
more than a supplement, or, to use a figurative language, a satel-
lite whose orbit is forever tied to the planet (self-reference,
permutability, disposability) around which it keeps turning.
Meaning, purpose and agency are surely participants yet, as
already suggested, in the much larger game which contempo-
rary technologically-based information processes exemplify
they are neither the point of departure nor the final destination
to which these processes aim. While particular information
processes may be predictable and explainable as meaningful
responses to particular problems, the overall growth pattern of
information processes taking place at aggregate levels is a
considerably emergent outcome, seldom reducible to the goals
of particular agents. The philosophical underpinnings of this
partly uncontrollable growth pattern of information are
provided by the non-foundational understanding of information
as difference that makes a difference (Bateson 1972), as described
in the preceding chapter.3

In technologically-based information processes, correlations
of data items within and across sources are bound to occur
despite appearing meaningless in the first place. Given the spec-
tacular and deep involvement of technology in institutional
affairs, many such correlations will increasingly be generated by
software-run machines, on the basis of predominantly syntactic
similarities, as the examples of search engines and profiling tech-
niques mentioned earlier suggest. Some of these combinations
may be found meaningful a posteriori, thereby reversing the
aforementioned, traditional understanding whereby meaning
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engulfs and produces information. In other cases, in which
human participation assumes more immediate forms, combina-
tions or correlations of data items may suggest meanings
(purposes) that would never have emerged without the complic-
ity, as it were, of the technical availability of these combinations.
Furthermore, the sheer availability and technical feasibility of
arriving at new combinations which current technology enables
may provide the impetus or the incentives for playfully explor-
ing information and information rules without immediate
purpose.4

The indirect involvement of meaning in the processes of infor-
mation growth is further illustrated by the aforementioned claim
of the intrinsically disposable status of information.
Disposability, it has been claimed, drives the need of information
generation as a means for recompensing or rehabilitating the
rapid dilution of the value of information. Information dispos-
ability suggests that it may be the lack of meaning rather than
meaning itself that drives the generation of information and the
dynamics of its growth. The disposable status of information
suggests that meaning is implicated (as lack) in the patterns of
information growth but not in the directive and straightforward
way traditional, agency-centric accounts of information often
imply. Meaning participates in the processes of information
generation and growth in indirect and oblique ways, often being
just an outcome, although crucially a shifting and temporary
one, rather than the ultimate matrix out of which information is
born.

4.2 Beyond Information

The limits of information growth are neither to be found in the
inherent meaninglessness of data nor in the ways in which
social agents are able to bend, wittingly or unwittingly, infor-
mation processes to serve their purposes. If there are any limits
to which informatization is subject, then these should be
explored with reference to those aspects of the world (material,
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4. A significant part of open-source produced software, I suggest, contains
strong elements of such playful explorations in which the distinction
between means (the technology) and ends (the code produced) collapses,
making meaning emerge concurrently with the explorative behaviour or
even a posteriori (Iannacci 2005).



social and institutional) that resist yielding to their rendition as
information. As Brown and Duguid (2000: 4) cogently remark
‘(g)enerations of confident videophones, conferencing tools, and
technologies for tele-presence are still far from capturing the
essence of a firm handshake or a straight look in the eye’. Perhaps,
someday they will. The developmental trajectory of computational
technologies attests to their growing ability to conquer new
domains of the real with a steadily improving quality in the means
and the outcomes of technological mediation (Hayles 2005).

The expansion and qualitative improvement of technology
notwithstanding, there are reasons to believe that a variety of
aspects of physical and social life exist that will never entirely
yield to their transformation to information. Those aspects of
nature, intimacy or public life that resist informatization will
come to represent the blind spot of technological information,
and the ultimate limit to its capacity to govern human and social
relationships. By contrast, those domains of the real that become
informatized are, sooner or later, bound to be caught in the digi-
tized vortex of technological information along those lines
analysed in the preceding chapter. What sort of balance will
come to be established between the two spheres (information
and reality) is difficult to predict and is essentially outside the
scope of the present commentary. Information will certainly
grow but would such a development take place at the expense of
real reality? Is the relationship between the two domains to be
gauged in terms of substitutability or does a mutual support and
reinforcement exist?

Woolgar (2002) has suggested that the expansion of informa-
tized versions of life is bound to create a growing need to
support the immateriality of the virtual and its fragility with the
crutches of real life. He posited that the more the virtual
expands, the more the real becomes necessary; a relationship
that is not discordant with the epistemic comments I supplied in
the preceding chapter with respect to information/signs and
reality (see also Borgmann 1999: ch. 14, 15). I neither wish nor am
I able to deal with these highly intricate issues here. I refer to
these in order to highlight that the limits of information are to be
sought beyond information in the ambiguous, antithetical and
mutually supportive relationship which it entertains to what-
ever information is not (Introna 1997). Such a project, in turn,
necessitates the displacement of the construct of the social agent
located at the centre of things and the understanding of socio-
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technical processes in terms that transcend agency-centric expla-
nations (Heidegger 1977).5

4.3 Implications

The account of information growth advanced in this and the
preceding chapter suggests that any attempt to control informa-
tion growth processes is subject to powerful limits, and may
even produce unanticipated and unwanted consequences. This
is, in itself, a detracting proposition that may appear to rule out
the possibility of drawing practical implications based on the
analysis undertaken in these two chapters. If, after all, informa-
tion processes evade human control, then the effort to analyse
them in order to improve the quality of human decisions and the
operations which these processes sustain would seem rather
futile. Yet the understanding of information growth advanced
here does have some practical implications, the most important
of which, I dare to propose, is the deep awareness it helps bring
about of the intricate web of processes and forces out of which
information grows.

The realization of the intricacies of information growth
dynamics may become an important factor in dissipating a
number of false expectations that lie at the heart of many practi-
cal problems and disappointments with respect to what particu-
lar technological initiatives can accomplish. The failure of many
large-scale systems to deliver their promise is not solely the
result of the misunderstanding of the very conditions under
which they are implemented and the inadequate adaptation of
information packages to these conditions. Such failure is not an
issue that can be explained exhaustively in terms of proper
methods and procedures of implementation, or even in terms of
a more adequate design of new technologies that the bitter
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5. Some may find these comments to be bordering the conception of socio-
technical change in terms reminiscent of Actor-Network Theory (ANT).
There may undeniably be a number of common points. I have found,
however, that the construct of the ‘actant’ is too caught up in an agency-
morphic preconception of social processes. I also consider the a-historical
nature of ANT and the unwillingness of its proponents to look beyond the
micro-foundations of the ‘network’ towards aggregate societal processes
taking place in larger time frames too much of a restriction. See for exam-
ple Kallinikos (2004c) and Misa et al. (2003). For a more thorough critique
of ANT and information see Klaus (2004).



lessons of experience are supposed to bring back to the soft-
ware laboratory.6 To some degree such a failure is endemic and
the high rate of betrayed expectations following the implemen-
tation of large-scale systems seems to provide evidence of this.
The awareness therefore that the present analysis may bring
can help cultivate a series of attitudes and predispositions vis-
à-vis the relative processes that are underlain by care, humility
and consideration in dealing with information along the
lines described by Ciborra and his associates (Ciborra 2000,
2002).7

Following the analysis of information growth put forth here,
other implications include those associated with the proactive
design of social systems in ways that may create instrumental
enclosures of the types analysed in Chapter 2. Even though
wider information growth processes can neither be understood
in terms of individual or collective initiatives nor fully be
controlled by locally-embedded actors, particular zones of this
complex aggregate may be subject to some control and delibera-
tion. As Perrow (1984) has suggested, the loose coupling of infor-
mation systems and processes may be a key strategy to follow
whenever the impact of processes within and across systems is
non-linear and the understanding or control of cause–effect rela-
tionships is partial. Functional simplification and closure, or the
relative independence of one system from another, may there-
fore emerge as viable controlling strategies. In fact, modular
information architectures embody that strategy to a certain
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6. The complex web of self-propelling patterns into which information
processes are embedded suggests that key stages in the development and
design of particular systems like those of ‘user requirements’ may be inad-
equate to capture the complexity and ambiguous character of change
underlying the conditions under which many groups of users operate. The
account of information growth I have offered in this volume goes far
beyond the rethinking of what is called the traditional Systems
Development Life Cycle (that is, analysis, requirements, coding). Changing
‘user requirements’ are, to a significant degree, the outcome of new infor-
mation systems producing perpetually new information and diffusing new
skills and operating procedures for dealing with information within and
across organizations. No matter how successfully a system ‘copies’ the
realities of the contexts which it is supposed to address, that reality is going
to look different after the introduction of that system.

7. These ideas bear an affinity to Vattimo’s (1989) outline of weak thinking as
a way of rehabilitating humanity’s declining ability to shape its condition.
Lyotard (1991) too has described a similar attitude for dealing with mean-
ing evaporation in the contemporary technological world.



degree. As I have been at pains to show in this and the two
preceding chapters however, loose coupling as a strategy is at
odds, at least partly, with the overall project of interconnected-
ness and interoperability that seems to be underlying the current
development of information systems, large-scale information
infrastructures and the internet.

The arguments developed in this volume and more specifi-
cally in the preceding chapter make clear the lack of an adequate
theoretical understanding of information growth dynamics that
could support a consistent effort to intervene in these processes.
What has been proposed here can be no more than the point of
departure for developing a theory of information growth
dynamics in a connected world (Kallinikos 2005). Much more
remains to be done in that direction. It is unfortunate that with
few exceptions (see for example Kling 1996), social theorists do
not give current information growth dynamics the attention it
deserves, despite the frequent recognition of its importance
manifested, among other things, in terms like ‘information soci-
ety’ and ‘information age’. When this occasionally occurs (for
example, Hylland-Eriksen 2001; Lash 2001, 2002; Virilio 2000)
the degree of generality is too high to be able to reflect the
distinctive character of the contemporary processes of informa-
tion growth. Information systems scholars, on the other hand,
have traditionally been preoccupied with the design and imple-
mentation of individual systems, no matter how large and
important these may have been.

The intermediate zone where information systems and infor-
mation processes encounter wider societal concerns has there-
fore remained relatively underdeveloped. The preceding chapter
and to a certain degree this one have sought to make a contribu-
tion in this respect. The major claims they have advanced
arguably constitute a point of departure for the study of infor-
mation processes that develop beyond the boundaries of partic-
ular systems and organizations. It is obvious that the
developments analysed here cannot but have far-reaching impli-
cations for the constitution of formal organizations as bounded,
hierarchical systems and the wider instrumental environment
within which particular groups and organizations operate.
Having prepared the groundwork, let me now return to the in-
depth consideration of networks and the economic and organi-
zational challenges they pose to the established institutional
order.
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5. Networks Revisited

5.1 Introduction

Networks have recently attracted a great deal of scholarly atten-
tion which may conceal the fact that research on networks has
been around for quite a while. Indeed, the relevant literature is
both massive and fragmented and, for that reason, hardly
surveyable. There is an economic literature on networks stem-
ming from the tradition of industrial organization (Eccles 1981;
Storper 1989, 1993) and one that originates in institutional
economics (Arrow 1974; Coase 1937; North 1981; Williamson
1975, 1981). There exists too a rather comprehensive but
disparate sociological literature on networks (Burt 1982; Cook
and Whitmeyer 1992; Fukuyama 1997; Sassen 2001; White 1981,
2002), itself a reflection of the conceptual diversity of sociology.
Key contributions across these literatures have been brought to
bear upon related issues in the narrower fields of organization
theory (Aldrich 1979; Grandori and Soda 1995; Kallinikos 1995;
Powell 1990) and industrial marketing (Håkansson 1982; Hägg
and Johanson 1982) and have yielded a substantial body of
research on networks. The novel popularity which research on
networks has lately acquired (Castells 1996, 2000, 2001;
DeSanctis and Monge 1999; Thompson 2003, 2004; Wellman and
Haythornthwaite 2002) continues a tradition that goes back
several decades. There is, no doubt, considerable overlap
between all these literatures but also crucial differences regard-
ing the understanding of the term, the role it plays within
contemporary economy and society, and the structural mecha-
nisms and socioeconomic dynamics with which it is associated.

The diversity and the different paradigmatic roots underlying
this literature make the effort to summarize it almost futile. And
yet, there are zones of convergence that partly explain the migra-
tion of the term network across disciplines and its, real or imag-
ined, explanatory power. One such zone is demarcated by the
very (pre-)understanding of networks as a coordinative arrange-
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ment, alternative or complementary to those of formal organiza-
tions and of markets (Fukuyama 1997; Knorr-Cetina and
Bruegger 2002; Powell 1990; Rifkin 2000). In this respect,
networks are seen as governance mechanisms that occasionally
challenge, and other times complement, both the bounded and
the hierarchical constitution of formal organizations (that is,
private firms and public agencies) and the spot, price-mediated
exchanges commonly associated with markets (see for example
Kallinikos 1995). Even though the preconception of networks as
an alternative coordinative arrangement to formal organizations
and markets has itself been predicated on widely varying
assumptions, it has nonetheless helped constitute a cross-disci-
plinary terrain within which the term has become a kind of
common currency. The contradistinction of networks to markets
and formal organizations offers, I suggest, a point of departure
for dealing with the versatility of the term noted in the intro-
ductory chapter. For, in being juxtaposed to markets and formal
organizations, networks are predominantly conceived as instru-
mental, performative arrangements or practices to be distin-
guished from other social forms such as groups or community
networks.1 Much more remains to be done in this direction
though, and I will put forth several suggestions as the chapter
unfolds.

The recent popularity of networks owes much to or is, in any
case, related to the economic and instrumental habitat which the
information growth analysed earlier in this volume tends to
establish. The economic and managerial practices associated
with networks could be interpreted as a key manifestation of the
processes through which the composite and rapidly growing
domain of information increasingly engulfs the operations of
organizations, and redefines the terms under which the produc-
tion and distribution of goods and services occurs. Information
management has historically been a supplementary group of
operations that formed part of the wider group of non-produc-
tion functions in organizations; it has thus been conditioned by
the exigencies of supporting and managing the core processes of
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networks and the like (for example, DiMaggio et al. 2001; Steinmueller
2002; Venkatesh 2003; Wellman and Haythornthwaite 2002).



producing and distributing goods and services. However, the
significance that information has assumed over the last few
decades has conferred these functions with novel qualities,
increasingly immersing information processes in a wider ecol-
ogy of practices that transgress, in a variety of ways, organiza-
tional boundaries and the immediate control of managerial
hierarchy.

As shown, mainly in Chapter 3, information processes in
particular settings intertwine with a variety of wider economic,
technological and institutional initiatives. This way, informa-
tion is generated, processed, stored and communicated to form
progressively a major and, most crucially, continuously expand-
ing trans-organizational domain of data and messages. A major
implication of the growing instrumental entanglement of infor-
mation processes has been the progressive orientation of key
management and control functions in organizations away from
the monitoring of the bounded and local character of core
throughput processes. These developments ride on and at the
same time reinforce a long-wave change that has been mani-
fested by the growing significance which non-production func-
tions, like marketing and finance, have progressively acquired
in organizations over the course of the twentieth century
(Fligstein 1990). Currently, the successful performance of
marketing, and to an even greater extent of finance, signifi-
cantly depend on the technological control and distribution of
information over zones that extend far beyond the instrumental
enclosures traditionally associated with the bounded and hier-
archical organization.

Taken together these developments point to the wider context
of technological, organizational and economic changes with
which networks are associated. In what follows, I briefly review
some widespread claims that associate information and commu-
nication technologies with patterns of interaction and work and
a variety of practices that are said to be conducive to the struc-
tural arrangement of the network. In so doing I seek to lay bare
and occasionally question a few key assumptions on which these
claims are predicated. Next, I endeavour to develop an alterna-
tive explanation of networks that is closely associated with the
contemporary growth dynamic of information and the technolo-
gies by which it is sustained and given momentum. As
suggested several times, informatization contributes to the
decomposability of a growing number of operations and
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resources once they have been rendered as information. The
resulting mobility makes it possible to lift such operations out of
particular contexts and transfer, reshuffle and recombine them,
often on a global scale. At the same time, the interlocking of
information derived from a larger infospace (suppliers,
consumers, market dynamics and so on) alters the balance of
relevancies and the perception of opportunities, and shifts the
focus away from concern with predominantly local contingen-
cies. These developments expose some of the limitations of
formal organizations instrumented and run as bounded and
hierarchical entities, and are related to their disaggregation and
the diffusion of networks as alternative coordinative arrange-
ments. In this respect, technological information growth
reshapes important conditions under which the production of
goods and services takes place.

5.2 Information, Electronic Transactivity and Networks

I have, in the previous chapters, considered the role that
computer-based technologies of information and communica-
tion, as an overarching technological paradigm, have been play-
ing in promoting new modes of instrumental involvement and
control. Before I draw the implications of that analysis further, it
would be appropriate to consider a bit more closely a predomi-
nantly empirical literature that, over the last two decades, has
sought to document the organizational implications of the diffu-
sion of information and communication technologies and the
internet. In what follows I summarize, rather indicatively, some
of the findings from that literature without any claims to repre-
sentativeness. My purpose is one of integrating some of the
insights of that literature into the major argument that I am
about to advance. In so doing, I endeavour to show the way the
present chapter, and the volume in its entirety, deviate from
established ways of conceiving the restructuring role of infor-
mation, and the technologies by which information processing
and communication are supported. I subsume that literature
review under three blocks that take up successively: the struc-
tural implications of computer-based technology in organiza-
tions; its role in promoting new distributed modes of work; and
the forms by which it is implicated in outsourcing informatized
tasks and services as an instance of the above-mentioned
dissolvability of organizational operations.
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To begin with, computer-based technologies of information and
communication have commonly been associated with important
changes in the conditions under which the production of goods
and services takes place, as suggested in the first part of Chapter
2. The gradual yet far-reaching automation of materially-based
processes and administrative tasks has resulted in the redefinition
or reparsing of a growing number of organizational operations,
and the emergence and diffusion of a variety of novel tasks
(DiMaggio et al. 2001; Kling 1996; Sinha and Van de Ven 2005;
Zuboff 1988). One major implication of these developments has
been the rising significance of information in terms of its involve-
ment in the planning, execution and monitoring of organizational
operations (Zuboff 1988). Coupled with new, efficient and less
costly modes of communicating across functional divisions, hier-
archical levels and separate sites, the significance both of infor-
mation and of the changes it has induced in the task infrastructure
of organizations has exerted strong pressures upon the gover-
nance mechanisms and the structural morphology of organiza-
tions (that is, role systems, hierarchical levels, span of control,
standard operating procedures and so on) towards administrative
simplification, flatter hierarchies and leaner processes (for exam-
ple, DiMaggio et al. 2001; Fulk and DeSanctis 1995; Malone 2004;
Nohria and Buckley 1994; Sinha and Van de Ven 2005).

Rather than being solely reflected in the internal restructuring
of organizations, the growing involvement of information and
communication technologies has also weakened the crucial
function of organizational boundaries and the role they have
traditionally assumed in the overall controlling strategies of
bounded and hierarchical systems. In many instances in which
computer-based technologies have been heavily involved in
organizations, the redefinition and restructuring of many orga-
nizational tasks has made necessary their execution under
conditions entailing extensive transactions and lateral liaisons
with other actors or constituencies in an organization’s environ-
ment (Knorr-Cetina and Bruegger 2002; Sinha and Van de Ven
2005; Starkey et al. 1999). Taken together, these developments
have been associated with the emergence of organizational prac-
tices or arrangements and modes of interaction that have either
transformed the bounded and hierarchical character of formal
organizations or given rise to alternative organizational forms,
of which the network is a major instance (Castells 1996, 2000,
2001; DeSanctis and Monge 1999).
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Some of these relationships have been supported by empirical
evidence, yet the overall empirical picture emerges as much
more complicated (Brown and Duguid 2000). Centralization and
decentralization, local autonomy and central control systems,
disaggregation and empire building mix in various ways that
resist easy generalization (Ahuja and Carley 1999; Sassen 2001;
Zuboff 1988). Despite that, the view that contemporary tech-
nologies of information and communication are a major agent of
decentralization, boundary crossing and networking has contin-
ued to enjoy widespread currency (Castells 2001; Malone 2004;
Mowshowitz 2002). The understanding of information and
communication technologies as a causal force behind the emer-
gence of networks is, to a certain degree, justifiable against the
background of the dense information arteries they provide
across systems, regions and nations. Yet messages and decisions
should be distinguished from the sheer flow of data along the
computer-supported communication networks. After all, organi-
zational arrangements are not data flows.

Second, information and communication technologies and the
internet have been associated with the advent and diffusion of
work methods which are commonly referred to as distributed.
As distinct from the implications mentioned above, distributed
forms of work challenge traditional work practices from a rather
different route, one that involves weakening the significance that
location has traditionally assumed as a key organizing platform
and instrument of control (DeSanctis and Monge 1999; Hinds
and Mortensen 2005; Knorr-Cetina and Bruegger 2002; Schmidt
and Bannon 1992; Sinha and Van de Ven 2005; Sproull and
Kiesler 1991; Wellman et al. 1996). Any primacy which location
has historically acquired as the blueprint for carrying out work,
partly derives from the rich communicative context of face-to-
face interaction and the inescapable situatedness of traditional
forms of oral communication (Zuboff 1988). Yet site organization
of work has also been closely associated with the wider mecha-
nisms of surveillance and control that spatio-temporal inclusion
makes possible (Deleuze 1995; Thompson and Alvesson 2005;
Zuboff 1988).2

In this respect, and via its own route, distributed work seems
to challenge established work practices and the structural
arrangements that have traditionally accommodated them.
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Distributed work undermines, or at least weakens, the impor-
tance of hierarchical mechanisms of control based on proximity,
supervision and normative compliance; the latter is an intrinsic
attribute and accompaniment to group participation. It further
accentuates the limits of hierarchy and crucially makes neces-
sary the coordination of work participants through multiple
instant feedback loops that defy, or render unsustainable,
cumbersome hierarchical mediation (Sproull and Kiesler 1991;
Wellman et al. 1996). In yet another way, distributed work
provides the basis for project-based temporary work arrange-
ments that limit the efficacy of standard, location-bound and
hierarchical control structures (Castells 1996, 2000, 2001; Malone
2004; Sproull and Kiesler 1991). Again and despite the appar-
ently reasonable character of these claims, empirical evidence on
the subject is contradictory (Ahuja and Carley 1999; DiMaggio et
al. 2001). Distributed work is not an exercise in brotherhood; it
often takes place under conditions of strong individual competi-
tion and distrust that significantly moderate whatever impact
information and communication technologies may have in
promoting shared and open practices (Orlikowski 1996, 2000). In
addition, distributed work and the networks it may be associ-
ated with are framed by the prevailing stratified social topology
of organizations, and the ways hierarchy and the interests it
embodies seek to accommodate these technological develop-
ments (Ekbia and Kling 2005; Zuboff 1988; Sassen 2001).

Third, information and communication technologies and the
internet make available a technological platform for the devel-
opment of the practice of outsourcing and subcontracting in
comprehensive and cost-efficient ways. In so doing, they
provide novel incentives for reframing the logic upon which
boundedness, location and hierarchy as major and constitutive
organizational principles have been predicated (Castells 2001;
Davidow and Malone 1992; Malone and Laubacher 1998; Rifkin
2000). Subcontracting has always involved the key question of
what to produce in-house versus what to acquire from the
market. Such a question has been addressed within the frame-
work of constraints imposed by the stage of technological devel-
opment, and the prevailing division of labour and the
institutional forms accommodating it. In this respect, outsourc-
ing mediated by the new technologies of information and
communication substantially enlarges the scope of what is possi-
ble by reducing coordination costs and making technically 
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feasible the polyvalent planning, communication and control of
cross-site and cross-organizational operations (Malone 2004;
Rifkin 2000).

Falling communication costs and the broader spectrum of
activities that can be coordinated through current forms of
computer-mediated interaction only partly explain the spread of
global practices of sourcing. Before they become externalized or
procured in the global market, services or resources have to
become mobile and transferable across settings. The mobility of
many services is contingent upon the dissolvability of context-
embedded operations that informatization confers and the stan-
dardization of technologies (software and hardware) involved in
this process. Informatization that rides on software and hard-
ware standardization increases the interoperability of the infor-
matized functions and tasks and, provided that these are
adequately modularized and packaged, also raises their trans-
ferability across contexts. As the case of finance makes clear,
modularization and mobility are crucial preconditions for the
tradability or exchangeability of many services and operations,
often on a global scale (Sassen 2001). Under these conditions,
computer-sustained outsourcing of services becomes a key strat-
egy for reshuffling and recombining detachable and modular-
ized operations between and among organizations. The
formation of network arrangements becomes, in this sense, an
important means for gaining advantage from the associated
economies of experience and specialization (Wigand et al. 1997;
Sassen 2001; Sinha and Van de Ven 2005). This is a key argument
to which I return soon.

Despite the reasonable character of the claims portraying
information and communication technologies as a major agent
of organizational change, the empirical evidence, as already
indicated, is contradictory and far from conclusive (Brown and
Duguid 2000; Kelly 1998; Kling 1996). The possibilities that are
associated with technologically-induced social change seem to
be inescapably mediated by the nexus of power, the institutional
relationships to which power is associated and other cultural or
social forms that embody the cumulative effects of experience
and social learning (Brown and Duguid 2000; Douglas 1986;
Fligstein 2001; Zuboff and Maxmin 2003). Furthermore, the
tangle formed by these factors is frequently punctuated by
contingencies of various sorts that make the connection between
means and ends an insecure accomplishment. Separately, or in
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concert, these factors are involved in the drift away from the
preconceived goals that particular technologies and systems are
claimed to serve (Ciborra 2000), a condition that further compli-
cates the straightforward attribution to technology of a causal
status tied to particular organizational outcomes. I sought to
account for some of these processes in the preceding two chap-
ters by recourse to the self-referential, self-induced character of
the current information growth dynamics.

The complex and ambiguous nature of social and economic
change is conspicuously shown in the case of networks by the
institutional nexus of relationships (for example, property
rights, employment contracts and forms of legal accountability)
that heavily condition the diffusion of networks (Fligstein 2001).
An appreciation of the organizational developments under way
must therefore be situated within the established legal-
institutional framework of the typical modern social order.
Placed within such a wider socio-historical context, formal orga-
nization emerges not simply as an administrative or production
apparatus but crucially as a solid or persistent social form: an
institution for constructing public accountability and governing
social relations in the workplace in a formal and lawful manner
that is concordant with the overall spirit of democratic societies.
The appreciation of the social and institutional complexity
which formal organization epitomizes inevitably begs the ques-
tion concerning the institutional status of networks, and the
ways networks challenge formal organizations not simply as
administrative/instrumental arrangements but as a key institu-
tional form in modernity. The literature on these matters has
been mostly silent, and when not silent rather unclear (Castells
2000, 2001; DiMaggio 2001; Heckscher and Donnellon 1994;
Malone 2004; Steinmueller 2002). I return to this subject in the
next two chapters, after I develop an interpretation of networks
that ties their diffusion to the instrumental significance of tech-
nological information.

5.3 Information as a Habitat

Any straightforward causal connection between information
and communication technologies and the organizational
arrangements they are claimed to engender should be rejected
as inadequate for capturing the dynamics of social and organi-
zational change. The impact of technology on social forms is
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heavily shaped by the social, cultural and institutional relations
into which the technology is embedded. However, as meaning-
ful as it is, such a claim does not get very far in charting the orga-
nizational and institutional implications of current technological
developments. I have tried to show in the preceding chapters
that technology matters, even though its social and organiza-
tional significance should not be gauged in terms of straightfor-
ward cause–effect relationships. In this respect, the current
research on information and communication technologies, work
and organizational forms summarized above does have the
potential of contributing to a better appreciation of the relevant
issues, but only if the empirical findings it has produced are
adequately framed and interpreted.

A key implication, I suggest, emerging from the three strands
of literature summarized above, is that the diffusion of techno-
logical information is involved in the remaking of the under-
lying infrastructural conditions that have accommodated the
dominant structural and interaction arrangements within orga-
nizations (Ciborra 1997; Lilley et al. 2004). The fuller accommo-
dation of this implication, however, makes it necessary to place
the remaking of the task infrastructure of organizations, conse-
quent upon informatization, within the theoretical context
presented in Chapters 2 and 3. In what follows I make an effort
to synthesize these chapters and present the changing architec-
ture of infrastructural conditions established by the growing
importance of the technological paradigm of computation, and
the making of information into a major means for conceiving,
instrumenting and controlling organizational operations.

It is quite common to associate whatever implications
computer-based technologies may have for organizations with
the changing communication and interaction patterns they
enable. However, crucial as they may be, shifts in modes of
communicating and interacting are second-order effects that
presuppose the rendition of reality at the level of information.
The far-reaching organizational implications of the technological
paradigm of computation should be sought in its capacity to
capture a growing range of operations into the medium of infor-
mation, and to reconstitute these operations as elaborate series
of automated rules and procedures for processing data. The
rendition of the task infrastructure of organizations as informa-
tion is, by necessity, predicated on the meticulous and relentless
analytical parsing and decomposition of all those tasks and
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operations that become informatized. Given the computational
constitution of computer-based technology and the nature of
programming, there is no other way to proceed to coding and
informatization. Task conditions and relationships must be
represented as a series of discrete operations, dissolved into
elementary steps and recomposed into larger sequences by
means of the rules and procedures that constitute the essence of
programming.3

Understood as cognitive decomposition and recomposition,
informatization dissolves the depths (the underlying elementary
micro-structure) and compound nature of organizational opera-
tions. It does so in an analogous fashion to the informatized
representation decomposing the depth of the earth through soil
or mineral decomposition, or recapturing its extension through
geographical information systems (Borgmann 1999; Cooper
1991; Kallinikos 1996). The microscopic nature of computation
casts its analytical gaze far behind the observable character of
objects and social processes. Computation pierces deep into
organizational reality, dissolves it into its elementary ‘particles’
and reconstitutes it as information and combinations of infor-
mation items. In this way, an essential part of organizational
conditions that eluded observability and inspection is rendered
visible and, most crucially, pliable and manipulable. It comes,
therefore, as no surprise that an inevitable consequence of
comprehensive informatization has been the growing dissolv-
ability of the dense fabric of the composite and context-embed-
ded nature of many organizational operations (Borgmann 1999;
Kallinikos 1996; Zuboff 1988). Tasks that were previously consid-
ered to be indissoluble units or, in any case, functionally inter-
dependent with other tasks (for example, accounting, inventory
management, production operations, financial management)
have been able to be dissolved and recomposed as informatized
modules or services essentially supported by a variety of infor-
mation packages. The diffusion of service outsourcing4 is just a
specific expression of the loosening task interdependencies that
comprehensive informatization brings about, and the changing
division of labour that is resulting from these developments.

The decomposability of organizational tasks combines with
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the heightened control of cross-context transactions, the lower-
ing costs of communication and the growing interoperability of
computer-based systems and technologies to increase the trans-
ferability of informatized operations across settings. An impor-
tant organizational consequence of these developments has been
the technical possibility of separating the inescapable context-
embedded and materially-conditioned character of the produc-
tion of goods and services from other operations of a more
strategic or crucial nature. Examples of this last are provided by
specialized, knowledge-intensive services (producer services) or
the design, availability and monitoring of the global distribution
of goods and services (Sassen 2001). Under these conditions, the
combinability of resources and activities across space and time
greatly expands and the opportunities for pursuing such combi-
nations profitably or efficiently become substantially enlarged.
Now such a separation could be thought of as intrinsic to the
deepening division of labour characteristic of capitalist produc-
tion and the economies of specialization it helps generate.
Indeed, historically, the significance that (producer) services
have acquired in the information age could be understood in this
way (Bell 1976; Castells 1996; Webster 2002). There is little doubt
that economies of specialization are inextricably implicated in
the dissolvability of organizational operations and the wider
organizational implications that are usually associated with
disaggregation and vertical disintegration (Greenfield 1996;
Sassen 2001; Storper 1989, 1993). Yet specialization in many
knowledge-intensive services is complexly intertwined with
information management and the efficiency and lower cost of
cross-boundary transactions which information and communi-
cation technologies enable.

The dissolvability of the composite texture of functionally
interwoven operations brought about by informatization, tran-
scends those effects commonly associated with specialization
(Kallinikos 2004a; Mowshowitz 2002). Informatized dissolvabil-
ity does not simply improve performance, as the result of the
formation of specialized skills and better organizational prac-
tices; it is also involved, as I demonstrate over the next few
pages, in the redefinition of some of the premises upon which
economic and organizational action are predicated. This is due
to the joint outcome of the deepening division of labour and a
new architecture of control which technological information and
communication enable. Decomposability and specialization are,
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no doubt, related to one another. Specialization by definition
springs from a wider context of skills and technologies, entailing
a narrower profile of skills and consequently often performing
more efficiently. In this sense, the dissolvable or decomposable
character of organizational operations that results from their
growing informatization could be seen as both the outcome of
specialization and a precondition for the emergence of further
specialization gains.

Nevertheless, the effects that information growth may have
on specialization do not exhaust its impact; it also has wider
implications that reframe key premises upon which formal orga-
nizing has been predicated. The importance, I suggest, which
information and information management assume in the current
age is better appreciated against the background of the current
dynamics underlying the spectacular growth of technological
information analysed in Chapter 3. Such a dynamic reflects the
confluence of several developments, a key manifestation of
which is the expanding interoperability of available information
sources and the technological systems by which they are
sustained. The interoperable character of technological informa-
tion is itself implicated in the self-referential generation of infor-
mation out of information through the very juxtaposition,
reshuffling, recycling and recombination of information items
within and across the interoperable information sources and
systems.

A few crucial, though evasive, organizational implications
develop at this juncture. The self-referential information growth
drives the rendition of economic operations at the level of infor-
mation progressively away from the realities of production in
particular organizational settings. Data and information drawn
from customer monitoring, market dynamics, financial trends,
supply chain integration and other sources regularly impinge
upon and intersect with the layout and management of core
operations, transforming their bounded and functionally simpli-
fied character. Informatization does not simply copy the contin-
gencies in which these operations are embedded. It also becomes
increasingly entangled with other information sources beyond
the boundaries of particular settings, as it seeks to accommodate
or gain advantage from available information that is circulating
in a far larger infospace. In this sense, information growth and
the ongoing interlocking of information systems and sources
form that background against which current economic, social
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and organizational developments (of which specialization is just
one) take place. Information is transformed from being a crucial
organizational or economic input into an encompassing ecology,
a habitat as it were, within which many organizational and
economic operations are embedded.

A major implication of the rapidly growing quantity of avail-
able information is thus those possibilities it offers for being
drawn upon whenever planning or evaluating initiatives and
outcomes in particular contexts of contemporary life.
Information introduces a ‘depth of perspective’ consequent
upon the possibility of relating and juxtaposing information
items and sources. In so doing, however, this increased range of
information tends to shift the evaluation of locally-generated
courses of action away from the consideration of local or
context-embedded factors towards considerations derived from
other context-transcending or global concerns increasingly
mediated by decontextualized systems of representation
(Kallinikos 2004c; Rolland and Monteiro 2002). A specific mani-
festation of these abstract trends, which I subsumed in Chapter
2 under the notion of disembeddedness, is the global relocating
of economic operations and the possibility of running their
dispersed and heterogeneous contexts by means of information
control rather than traditional hierarchical control or ownership
(Beniger 1986; Sassen 2001).

The impregnation of the local, bounded and functionally-
simplified character of the core operations of particular settings by
information descending from disembedded or decontextualized
data sources is an inevitable outcome of such trends. The organi-
zational implications of these developments are, however, more
ambiguous. To the degree that such trends lead to the subordina-
tion and control of the local and particular to the global and
abstract, they produce a substantial set of preconditions for the
emergence of centralized systems of control based on information
(Brown and Duguid 2000; Sassen 2001; Zuboff 1988). But the avail-
ability and accessibility of information may equally render the
centre superfluous, to the degree they deprive its coordinative
capacity from one of the key functions upon which centralized
control is predicated: the gathering, distribution and channelling
of information, the latter often in the form of variously processed
information codified into decisions, orders or selective messages.
The seminal work of Zuboff (1988) still stands as one of the most
thorough and elegant studies of these contradictory trends in
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organizations. The disembedded character of operations, as
mediated by technological information, is furthermore
complexly related to local practices. The concrete and specific
make-up of local practices is often essential in providing an
injection of reality which the abstract status of decontextualized
forms of representation and interaction often need (Bowker and
Star 1999; Suchman 1996).

The double-edged character of the implications of information
growth is well illustrated by Knorr-Cetina and Bruegger’s
(2002)5 study of foreign currency exchange markets. Their
research reveals how the global systems of electronic transac-
tions exemplified by these markets are essentially sustained by
what the authors call the social microstructures of traders’ lateral
interactions. Dialogic, computer-mediated conversations, devel-
oping at the interstices of, or beyond, the structural and institu-
tional complexity of the contemporary financial world, are
shown to play an essential role in making and executing a vari-
ety of decisions associated with the workings of these markets.
In so doing, they contribute to overcoming the interpretive
ambiguity and other limitations which the decontextualized
nature of net-based transactions are prone to engender. Sassen
(2001) also provides a captivating account of the decentralizing
and recentralizing trends underlying the organization and deliv-
ery of financial services in a connected, informatized world.
Over the last decades, the management and control of informa-
tion by major financial players has made a few major metropol-
itan cities the switchboards of global financial flows and the
central nodes of national, regional and global transactions. At
the same time, these developments have reasserted the signifi-
cance of locality. Great metropolitan cities represent dense
communicative contexts in which trend dissemination and oral
information exchanges of various sorts take place, thus also
furnishing an abundance and variety of human talent and skills
indispensable to the operations of global finance. The centrality
of these cities as financial centres of global reach consequently
finds essential support in what has always constituted the
essence of the city; its place and resource concentration as
distinct from the spatial dispersion of financial transactions.6
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More than two decades ago the ambiguous character of the
developments put into motion by the process of disembedded-
ness had already been pointed out by Granovetter (1985).
Disembeddedness has a thick tail consisting of the counter
tendencies of re-embeddedness that furnish a means of recom-
pensing for those aspects of socioeconomic life (locality, particu-
larity, autonomy) that are suppressed, ignored or excluded, even
as disembedded trends push for abstraction, virtuality and
centralization (Carrier and Miller 1998). Recall Woolgar’s (2002)
counter-intuitive claim, mentioned in the preceding chapter, that
the more intense the virtual relationships that information and
communication technologies promote the greater the need to
support their disembedded operations by anchoring them into
the tangible and material character of reality (see too Esposito
1996, 2003; Heller 1999; Kallinikos 1996, 1999).

However, it would be a gross simplification to assume that the
countervailing power of the two trends eventually cancel out
one another. The reassertion of the significance of the local and
particular that occurs as the outcome of repairing the break-
downs left behind by disembedded processes, is of an entirely
different character from the corresponding processes that occur
within what I would refer to, for want of a better term, as
primary local contexts. Re-embeddedness is increasingly framed
by the overall nexus of conditions which disembedded processes
establish (Kallinikos 1996, 2004b). The critical issue then
becomes one of understanding and accounting for the new
architecture of control that keeps emerging as the result of
decontextualized systems and local practices being reassembled
into new patterns under the expanding instrumental influence
of technological information.

5.4 Disaggregation and Networks

Two broad trends emerge from the comprehensive informatiza-
tion of organizations and the growth and instrumental signifi-
cance of technological information depicted above. The first is
associated with the immersion of organizational operations in a
larger ecology of systems and processes increasingly mediated
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by technological information. The multiple ties thus established
have further accentuated the long-standing drift of management
away from the centre stage of the production of goods and
services. The second trend is clearly expressed by the expanding
dissolvability of a large array of tasks and processes, as the
outcome of informatization piercing deep into the minute,
microscopic texture of organizational operations, decomposing
and reconstructing them as a series of computational, automated
processes.

Though deriving from seemingly opposing forces which
disclose, respectively, an outward versus inward orientation,
these two trends reinforce one another. They join hands in ques-
tioning, in their own different ways, the making of well-defined
instrumental enclosures into the centre of gravity around which
organizational operations develop. In so doing, they both expose
some of the limitations of the bounded and hierarchically consti-
tuted organization as the predominant framework for undertak-
ing, managing and controlling economic operations. On the one
hand, the growth of technological information depicted above
introduces considerations deriving from a large infospace
extending far beyond the confines of core operations. It thus
reframes the equilibrium of concerns and relevancies and rede-
fines the strategic position of organizational functions and roles
in ways that reflect the significance of external constituencies.
On the other hand, the dissolvable character of organizational
tasks and processes provides the means for rehearsing the
composition of the mix of inputs by which products and services
are made, and eventually redistributing them among different
and often dispersed organizations. Externally procured services
may enjoy significant cost advantages; specialized resources
previously beyond reach may become available; and foreign
markets might be accessed and penetrated far more smoothly.
The resulting mobile and transferable character of a wide range
of services and the dynamics of information growth and
communication are involved in the steady repositioning of the
relative significance which internally produced and externally
procured resources or services are acquiring.

Albeit contested and still awaiting persuasive empirical
corroboration, disaggregation and vertical disintegration can be
seen as organizational manifestations of these changing infra-
structural conditions which information as habitat keeps on
establishing. In this context, disaggregation could be interpreted
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as a means for exploring the decomposability of organizational
operations, and taking advantage of the possibility of relocating
externally a significant number of operations previously
conducted in-house. The perception of such opportunities is
heavily contingent on the ability granted by interoperable and
transferable information to review, inspect and manage a
substantially broader spectrum of situations. At the same time
the technical infrastructure over which information travels
allows for various forms of control and communication over
extended functional and geographical zones.

As an organizational strategy, disaggregation could thus be
viewed as heavily conditioned by the underlying technological
developments that help disband, decouple or relax the tight func-
tional dependencies and the strong geographical embeddedness
that have commonly characterized organizational operations. A
variety of historically contingent constraints can thus be lifted,
establishing the conditions for alternative forms of organizing and
pursuing economic objectives (for example, DeSanctis and Monge
1999; Rifkin 2000; Castells 2001). These trends perhaps find the
strongest manifestation in the emergence of networks (referred to
often as virtual organizations) that subcontract production (and
even other operations) in short-lived schemes that can be aban-
doned as necessary. Virtual organizations exemplify the trend
towards permanent disaggregation, in their effort to take advan-
tage of shifting consumer, intermediate or producer markets
through the frequent reshuffling and recomposition of the mix of
inputs and operations by which products and services are
produced (Malone and Laubacher 1998; Mowshowitz 2002). By
subcontracting and outsourcing a wide range of production tasks,
organizations of this type concentrate on higher order operations
such as deciding the type of products to be produced, formulating
design characteristics, marketing strategies and the like.
Operations of this sort are themselves supported by services
procured globally. At the same time, they provide the premises for
bringing together the contributions of a variety of spatially
dispersed organizations or actors into time-bound and shifting
networks that seek to accommodate the sociocultural context of
late capitalism on a global scale.

In this sense, virtual organization represents the Other of orga-
nizations as bounded, locally-based and hierarchical systems,
being characterized instead by dispersion and delocalization,
and regulated to a considerable degree by legally-enforceable
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contracts in the place of a variety of internal rules, regulations
and procedures. But it also epitomizes a specific, power-medi-
ated coordinative arrangement in which the initiative of decom-
posing and recomposing what was once a tightly interwoven set
of operations now lies in the hands of those economic agents
most able to respond to, or control parts of, the production and
distribution of information (Aksoy and Robins 1992; Ekbia and
Kling 2005; Rifkin 2000; Zuboff and Maxmin 2003). Even though
these developments need not be a zero-sum game, it is reason-
able to expect the terms as regards the decomposition–
redistribution–recomposition of the mix of inputs of particular
products and services to be increasingly set by dominant power
holders and corporations. The outsourcing of services and oper-
ations does not solely and inevitably reflect the established divi-
sion of labour within an industry and the gains that accrue by
having specialized suppliers delivering what was previously
produced in-house.7 The decision to outsource, as the off-
shoring of quasi-routine services often demonstrates, may well
reflect the relative power in arm’s length relationships that ride
on, and further accentuate, regional and global differences in the
cost and overall conditions of production.

Disaggregation is in this way involved in the establishment of
a new architecture of control made possible by the dissolvability,
recomposition and redistribution of tasks and operations that
were previously conducted within the confines of single organi-
zations. However, as noted, disaggregation rides on a slower, yet
long-wave change that is manifested in the deepening separa-
tion of non-production functions (such as finance and market-
ing) from production ones and the rising importance of the
former at the expense of the latter (Fligstein 1990). Such a sepa-
ration, I have suggested, obtains new dimensions due to the
instrumental significance of information that increasingly
immerses organizational operations within a greater ecology of
relations and processes. Under these conditions, the once vital
operations of producing goods and services tend to lose their
historic significance and become subordinated to a much wider
and evasive logic that is involved in moving the centre of orga-
nizational operations away from the instrumental enclosures of
production (Baudrillard 1988; Carrier and Miller 1998).8
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7. That is, what the economies treat under the notion of externalities.
8. The degree to which externalities versus power is the major force that



Power practices of this sort are of course not unknown to
powerful industrial complexes (Perrow 1986, 2002). But certain
crucial differences seem to be involved. Power in industrial
complexes was usually associated with the centrality of the
production unit to which, to a large degree, suppliers and
distributors were tied, as in the automobile industry. By contrast,
what confers on the sort of networks described above the
distinctive capacity as hubs is their evasiveness rather than their
centrality. Or, perhaps more correctly, their centrality is of an
entirely different character, one predicated upon the mastery of
the information and communication flows and the ability to
provide, in one way or another, the strategic context (that is, the
operational premises) for other organizations. Such an ability is
closely related to the dissociation of such networks from produc-
tion facilities. Now the effects of these developments are, as
already suggested, complex and ambiguous. Much remains
contingent on a number of specific and local features that reflect
the processes by which the range of operations making up the
network become re-embedded in a variety of local contexts.
These variations notwithstanding, the general trend these devel-
opments epitomize seems to be towards a new architecture of
control, underlain by the ascent of technological information to
become a major means for structuring and monitoring dispersed
and diversified operations. Under these conditions, throughput
operations will tend to be dissociated from all those processes
and transactions that develop within the growing domain of
information and communication and be subordinated to them.

Developments of this sort are not limited to the corporate
world. The organizational trends which disaggregation epito-
mizes seem to have impinged upon the role of the state and the
organization and delivery of public services (Barry 2001; Castells
2001).9 The idea that the contemporary state can exercise political
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drives economic developments represents an intricate issue within a highly
contested terrain. For further details see Perrow (2002) and the controversy
of Storper (1989, 1993) with Aksoy and Robins (1992).

9. To be sure the rethinking of the role of the state combines with even wider
processes impacting upon the sovereignty of the nation state in an increas-
ingly globalized world. The information and communication processes I
have analysed in this volume are obviously associated with globalization.
Also some of these trends are associated with the wider acceptance of
neoliberal ideas and the diffusion of new public management. For obvious
reasons, I cannot enter that debate here.



leadership through the control of decision premises and the
shaping of communication and information flows rather than
through immediate economic and administrative involvement
has, over the last quarter-century, won acceptance beyond the
neoliberal advocates of the minimal state (see for example, Barry
2001; Fountain 2001). In a sense, the disaggregation and contract-
ing-out of public services preceded the recent upsurge of tech-
nological information. They have however been variously
related to the modularization of a wide range of services, and
they have been given a new momentum by the diffusion of inter-
operable information infrastructures, the internet and the orga-
nizational transformations these have instigated.

Placed against such a backdrop, this disaggregation of public
organizations and state agencies that has taken place over the
last two or three decades may acquire a slightly different mean-
ing. The straightforward privatization of public entities or the
creation of cross-organizational architectures known as quasi-
markets (LeGrand and Bartlett 1993; Osborne and Gaebler 1992)
may be seen as a manifestation of the changing architecture of
control enabled by the growth of technological information and
its organizational implications. In such a model, state functions
and the agencies that embody them can be conceived predomi-
nantly as coordination centres, whose major task is to provide
the necessary premises for other actors’ actions and decisions,
through the shape of information flows, the making and trans-
mission of higher order decisions and the monitoring of their
implementation. The power and coordinating capacity of these
centres has been assumed to derive not from immediate involve-
ment with, and steering of, core and often locally-embedded
processes and decisions but from the control of the very
premises on which the latter are predicated. To accomplish this
task, coordination centres should therefore remain both dissoci-
ated and detached from local engagements. They should seek to
obtain a bird’s-eye view of the actors and operations which they
coordinate, a task that is substantially aided by the control and
management of information processes.10
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10. Such a task is far more complex and insidious than it may first appear. The
subcontracting of a variety of services that were previously provided by
public firms and organizations to private firms has necessitated the
construction of a complex edifice of specifications with respect to the
quality, price and delivery terms of these services and an elaborate system
of procedures for monitoring compliance with these specifications (see for



There are certainly important elements of normative pressure,
and often a strong ideological predilection, behind the reforma-
tion of the public sector along these predominantly new public
management lines (Du Gay 2005). Yet the specific direction along
which the entrenched interests drive these developments tran-
scends the effects of sheer ideology, and cannot exclusively be
accounted for in such terms without postulating fundamental
changes in the workings of late capitalism. Some of these
changes are ultimately associated with the significance which
information continually obtains in the contemporary world. The
increasing pliability and decomposability of the economic and
organizational operations that it helps bring about establishes a
substantially different task infrastructure which, in combination
with the communicative facilities current technology provides,
promote a new architecture of control.

A close examination of the modus operandi of virtual organiza-
tions and the broad spectrum of changes associated with the
instrumental significance of information suggests a few further
observations. The variety of electronically supported arrange-
ments that are involved in the provision of consumer services (e-
auctions, virtual stores, portals and the like) indicates that the
developments I have sought to summarize above impinge upon
the functioning of the market as well (for example, Malone and
Laubacher 1998; Rifkin 2000; Sassen 2001). In cases involving the
provision of specialized services (recurrent or episodic) between
or among organizations, electronic exchanges of this sort are,
indeed, difficult to distinguish from the formation of networks.
Given the central place of firms in the market economy, it would
be reasonable to expect that the changes mentioned in the mode
of operations of firms and other organizations would have been
reflected in the processes and regulative mechanisms of market
exchange (Ciborra 1993). But the forms through which some of
the developments depicted above are implicated in the func-
tioning of the market seem to signal a new, hybrid logic that
departs significantly from the way markets are posited to oper-
ate in theory, if not in practice.
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example Clarke 2005; Clarke and Newman 1997; Newman 2005). Many of
these procedures are triggered by the normative character of the public
sector (for example, health services) whose multi-ethical status comprises
a quite different system from that of the market (see for example
Chapman 2000; Du Gay 2005; Kallinikos 2006b).



According to Rifkin (2000), a significant segment of electroni-
cally-mediated commercial transactions promotes a distinctive
mode of economic exchange that is predicated on the logic of
access (leased use of services or products) as distinct from the
free exchange of goods and services characteristic of traditional
markets. Access is an activity that runs on time, presupposes
repeated use and does not entail the exchange of ownership
which buying implies. From this view, access-based transactions
are particularly germane to the formation of centralized
networks as they tend to establish long-term relationships,
whereupon users (not buyers) pay a rent (not buy) for accessing
resources or knowledge commanded by specific corporations.
Agriculture (seed reproduction), medicine (biotechnology),
database management, publishing and business format franchis-
ing are typical examples of fields that are particularly suscepti-
ble to networking, built upon Rifkin’s (2000) logic of access.

Networks of this sort take on the form of a spider’s web,
where a significant number of peripheral units are tied to a
central node. Thus understood, networks emerge as centralized
forms of governance mediated by contemporary information
and communication infrastructures rather than decentralized,
distributed patterns of interaction. If, according to the view
advanced earlier in this chapter, the network calls into question
the administrative legacy of the bounded and hierarchical orga-
nization, in Rifkin’s (2000) account, centrally-regulated access to
a focal unit challenges the logic of the market as a decentralized,
locally-sensitive system of spot exchanges (Hayek 1945). Rifkin’s
(2000) account is, I suggest, indicative of the wider implications
of the economic and social involvement of information and
communication technologies that transcend the confines of orga-
nizations, impinging upon other central modes of governance
and institutions in the contemporary world. Seen in this light,
networks are as much an alternative to organizations as they are
to markets.

5.5 Further Remarks on Disaggregation and Networks

In the preceding pages I have assumed that there is a relatively
straightforward connection between the technological develop-
ments that are manifested through the growing significance of
technological information, on the one hand, and the disaggrega-
tion of organizations and the diffusion of networks as novel
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organizational arrangements, on the other. Such a connection I
have claimed is mediated by the changing task infrastructure
that informatization brings about and the new architectures of
communication and control that can be built upon it. However,
the ideological struggles that have accompanied the disaggrega-
tion (and privatization) of a variety of activity domains previ-
ously controlled by the state cast doubts as to whether the power
game I described above with reference to the private sector is as
univocal and technologically driven as I may have implied.

In the next two chapters I examine in some detail the overall
institutional context within which disaggregation and networks
develop. Before I embark on this task however, it is important to
point out that the dissolvability and mobility of organizational
operations consequent upon informatization, to which I
attribute such a central significance, is neither an entirely recent
nor an isolated phenomenon. The relevant developments take
place against the background of a deep division of labour that
has furnished important preconditions for the further segmenta-
tion and codification of many tasks and operations that coincide
with informatization. While giving the prevailing division of
labour a new and decisive turn, informatization would never
have been possible without the deep and continuing segmenta-
tion of tasks and operations produced over the course of indus-
trial capitalism. Furthermore, as I have already indicated,
disaggregation, as an organizational strategy, has antecedents in
the much more specific and historically contingent develop-
ments that have been manifested in the elaborate functional and
structural differentiation of organizations. Over the course of
industrial capitalism, such a dissociation has been given a solid
status by the institutionalization of management functions as a
distinct domain of a highly valuable ensemble of operations,
indispensable to organizational goal achievement. The ongoing
separation of the management of information and communica-
tion processes from the core operations of an organization rides
on the historical development of the progressive functional and
structural dissociation of these two major domains (Chandler
1962, 1977; Mintzberg 1979; Thompson 1967).11
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11. The functional and structural differentiation of organizations as mani-
fested in the separation of production from non-production functions is
intimately related to the construction of instrumental enclosures that I
analysed in Chapter 2 in terms of functional simplification and closure.



Therefore, functional and structural differentiation of organi-
zations constitutes the structural antecedent of the current devel-
opments, whereby vital information and communication
processes take place at an increasing distance from the core
processes by which goods and services are produced. The func-
tional and structural differentiation of these two blocks of oper-
ations is a prerequisite for further dissociating them and even
completely separating them (either administratively or in terms
of ownership) to achieve the promise of substantial financial
gains or other kinds of benefits. The relative importance which
management functions have achieved over the course of indus-
trial capitalism suggests, perhaps, that the terms under which
disaggregation takes place are bound to be shaped considerably
by management’s long-term experience in controlling and shap-
ing information processes.

The character of current developments acquires substantially
novel qualities as technological information penetrates deeper
and deeper into the fabric of the prevailing economic, organiza-
tional and institutional relations. In this sense, information is
much more than just an important input or resource. It provides
a new technologically-mediated mode of perceiving and acting
upon the world, whose significance permeates a wide range of
institutions, operations and activity systems. As I have claimed
throughout this chapter, information increasingly becomes a
habitat. However, the pressures which the technological devel-
opments associated with the rising significance of information
exercise upon the prevailing organizational arrangements and
upon the institutions supporting them make necessary a closer
examination of the institutional and organizational order of
modernity. The next two chapters deal with these issues.
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Recall that these two principles are crucially involved in the separation of
the technical from the social system in organizations. This in turn consti-
tutes a prerequisite for further dissociating production from non-produc-
tion functions.



6. Addendum on Networks and
Institutions

6.1 Formal Organizations as Modern Institutions

The observations advanced in the preceding chapter suggest
that the diffusion of networks as organizational arrangements
reflects a variety of developments that are closely associated
with the possibilities information offers for reframing and reor-
ganizing the production of goods and services in the contempo-
rary world. However, economic and organizational change of
this scale does not occur in a vacuum. I have noted several times
throughout this volume that the implications of the continuing
information growth dynamics are conditioned by the predomi-
nant cultural and institutional relationships which are the
outcome of long-standing social and economic developments. It
is therefore necessary to look a bit more closely at how the
prevailing institutions accommodate the challenges which
current technological developments raise.

I take an institution to represent the solidification of ideas,
informal behaviour patterns or practices into time-persisting
social arrangements that, thus solidified, provide the regulative
and normative framework for subsequent social conduct (for
example, marriage, money, voting, the employment contract).
The establishment of an institution thus implies the extraction of
a particular aspect of social life from the hazy and informal back-
ground of social significations, relations or practices and the
attribution to it of a specific status (Searle 1995) so as to render it
solid, recognizable and, crucially, authoritative. The attribution
of such a status or specific function to an aspect of social life is
not simply an act of will. Rather, it represents a complex and
value-laden social process that involves the assignment of prior-
ities and the development of legal and administrative mecha-
nisms essential for governing social conduct according to the
principles, standards and regulations an institution embodies
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(Hasselbladh and Kallinikos 2000). I cannot here hope to deal
with the vexed issues which institutions and the various institu-
tional theories raise (see for example Castoriadis 1987; Douglas
1986; Hasselbladh and Kallinikos 2000; Powell and DiMaggio
1991; Scott 1995). It is nevertheless necessary to state, as clearly
as possible, my view of institutions and bring it to bear on the
issues of how network arrangements fit within the wider insti-
tutional picture of late modernity and capitalism which they are
supposed to challenge.

An important implication that follows from my view of insti-
tutions is the clear distinction between institutions as, on the one
hand, a set of habits, routines and typifications, and on the other
hand, formal social arrangements supported by legal, adminis-
trative and other procedural mechanisms.1 Habits, routines and
typifications do represent the objectification of action patterns
into behavioural moulds that provide stability and recurrence in
social life. In this sense, habituation, routine making and typifi-
cation could be seen as instances of institutionalization.
However, neither of these would, of themselves, imply the
development of elaborate legal and administrative mechanisms
to support them, even though routines in the context of social
and organizational life may occasionally do so. Habits, routines
and typifications represent the crystallization of an inter-subjec-
tive, power-mediated order that embodies the lessons of experi-
ence. Such a view of institutions stems clearly from the
interactionist legacy that Berger and Luckmann (1966) have left,
and represents undeniably a valuable approach for studying the
social construction of micro-orders. But it is less well attuned to
capturing wider institutional processes that entail the imbrica-
tions of structural, political and economic processes evolving in
large time spans.

Therefore, the view of institutions I embrace is not one
concerned with the construction of the micro-order of organiza-
tions. It is rather one that considers as preconditions crucial to
institution building: firstly, the legal and regulative forms by
which a status is assigned to a specific aspect of social life; and
secondly the administrative and procedural mechanisms by
which such a status is monitored and enforced. Institutions are
uniformities that must be brought into being and governed.
Placed in such a context, networks confront a landscape
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predominantly made of the institutional arrangement of the
formal organization and the legal and administrative patterns or
forms through which formal organizations are constituted and
rendered as accountable social entities.2 Accountability is
supported by a variety of legal and administrative procedures,
yet one institutional process seems to be a crucial prerequisite:
the granting of a well-defined jurisdictional responsibility on the
basis of which a social entity can be rendered accountable. In the
context of formal organizations, indeed in the context of modern
life in general, jurisdictional responsibility is closely tied to the
institution of property rights, though the legislative assignment
of jurisdiction and the enforcement of property rights are
complexly intertwined with political, social and administrative
processes too (Fligstein 2001; Lessig 2002; North 1990).

The formal status of organizations in modernity must there-
fore be seen as integral to the project of constructing the social
uniformities necessary to support the administrative and legal
accountability of a considerable range of social entities (Du Gay
2005; Gellner 1996; Jepperson and Meyer 1991). This admittedly
brief description of the social order of formal organizations
would, however, remain flawed without the consideration of the
central character which the labour or employment contract has
assumed in organizational governance. The employment
contract provides the terms by which individuals are involved in
organizations as employees and delineates the rights and oblig-
ations they have vis-à-vis the organization. There is little doubt
that the employment contract represents the outcome of a long-
standing struggle on the part of employees (through trade
unions) to negotiate the terms of their involvement in organiza-
tions. But as an institution, the employment contract has been
rendered possible by the overall framework of accountability
which the legal-rational regulative regime of formal organiza-
tion has been able to support. As I suggest in some detail in the
next chapter, accountability and the legal-rational regime it
presupposes are essential aspects of governing social relation-
ships in modernity.
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2. Jepperson (1991) raises some concerns as to whether formal organization
could be considered as an institution. His view of formal organization, I
gather, is narrower than the one I advance here and it seems to me largely
to coincide with what I call an organizational arrangement. I return to these
issues in the next chapter, where I deal with bureaucracy as an essential
aspect of the formal character of modern organizations.



The severe demands imposed by the accomplishment of
short-term organizational objectives often force into the back-
ground the institutional embeddedness of organizations.
Organizational activities are, as a rule, immersed in the muddy
character of a variety of exigencies driven by the quest for effi-
ciency that permeates everyday practice. From this point of
view, the prevailing structural arrangements and modes of work
in organizations seem to derive overwhelmingly from the harsh
reality of underlying functional and economic circumstances
and the target and performance demands these inflict.
Organizations tend to be seen as no more than functional–
structural assemblages, whose morphology is the outcome of a
consequential logic of adaptation to the prevailing conditions.
Placed against such a backdrop, the institutional status of orga-
nizations becomes too abstract or evasive and slips easily
beyond observation and consideration.

Generally, the impact of technological information on organi-
zations has been understood in such predominantly
functional–structural terms, as the literature reviewed in the
preceding chapter suggests. The diffusion of information, along
with the technologies by which it is supported, is assumed to
exert strong pressures upon the functional–structural arrange-
ments of organizations (compartmentalization, vertical division
of labour, job and role differentiation, boundary maintenance) to
accommodate the possibilities created by technological change.
But what can we say about the character of these organizations
as formal, institutional entities? Do these trends really imply the
historical decline and marginalization and perhaps the eventual
extinction of the formal status of the unitary, bounded and hier-
archical character of organizations? Do institutions like formal
organizations change in a substantial fashion as the cumulative
outcome of structural changes? Or how do the structural and
institutional realms bear upon one another?

6.2 Functions, Structures, Institutions

To respond to the above questions, I find it relevant to venture a
distinction between two widely divergent approaches to social
and economic reality that are broadly recognized within social
theory. However, the indiscriminate conflation of the substan-
tially different understanding of current developments which
these approaches imply has tended to produce a certain confu-
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sion with respect to the prospects facing formal organizations.
The same holds true as regards the interpretation of networks
and the role the latter are assumed to play in the process of
restructuring the organizational order of modernity.

The first of these approaches, deriving mainly from econom-
ics and functionalist sociology, sees the development of new
organizational forms as arrangements that seek to minimize the
cost of social interaction through a process of negotiations, ulti-
mately rooted in the rational consideration of the world (Arrow
1974). In this view, formal organizations (and networks) are
understood as less or more effective organizational arrange-
ments whose prospects are closely tied to the possibilities they
offer for addressing efficiently the production of goods and
services. Over longer time spans, less efficient arrangements are
assumed to give way gradually to more efficient ones, as the
basic ordering principle of rationality, ultimately supported by
the market, structures the preoccupations and the choices of
social agents (see for example Arrow 1974; Castells 2001;
Fukuyama 1997). Under these conditions, the remaking of orga-
nizational arrangements is assumed to take place largely in an
institutional context that is significantly malleable. The institu-
tional impediments such a remaking confronts are in principle
negotiable. Institutions, if they exist at all, are no more than
provisional agreements between rational actors, and are there-
fore open to renegotiation in the light of any rationally justified
evidence that demands their revision (North 1981, 1990;
Williamson 1985).

The second approach sees formal organizations as impreg-
nated by institutions in ways that produce a less tractable social
reality. Institutions are more than just rationally arrived agree-
ments, freely open to negotiation and reconstruction. In solidify-
ing reality, institutions embody values and ideologies and are
provisional settlements only in a historical sense. The cultural,
ethical and cognitive orientations that institutions embody inter-
lock with legal and administrative mechanisms and powerful
economic interests to make them hardly negotiable in the short
term. According to this view, the organizational arrangements
associated with formal organizations are the outcome of social
compromises reached over longer time spans, often involving
considerable social lock-ins and scarcely reversible path depen-
dencies. Social compromises may well be motivated by, and
entail the pursuit of, benefit and goal maximization, yet only as
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these last are understood within the dominant cultural para-
digm(s) and the institutions so produced. Viewed from this insti-
tutional perspective, formal organizations are not just
functional–structural assemblages entailing relationships
between functions, task modules and roles. Rather, they are
instantiations of institutional arrangements. Their operations are
accordingly underlain by a complex and historically cumulated
system of rules, laws and regulations governing the relation-
ships of organizational participants as members of democratic
societies (see for example Du Gay 2005; Fligstein 2001; Jepperson
and Meyer 1991; Meyer 1994).

The adoption of this second position does not rule out the
impact which functional and structural forces may have upon an
established social and institutional order. Social life does change
and under conditions in which functional and structural consid-
erations gather momentum, they can come to exercise significant
pressure for institutional change. The technological and organi-
zational developments I have considered in the preceding chap-
ters exemplify this process of technological, organizational and
institutional friction. In the literature concerning networks, there
has been a tendency, however, to underplay the significance
played by institutions and simplify the burdensome character of
institutional change (for example, Castells 1996, 2000; Fukuyama
1997).

The unitary, bounded and hierarchically constituted organiza-
tion which networks are assumed to challenge can be seen as a
particular instance of formal organization: a historically contin-
gent embodiment of this institutional arrangement.3 As an
instance of an institution, the unitary, bounded and hierarchi-
cally constituted organization cannot be modified in any
substantial fashion solely in terms of an adaptivist logic, reflect-
ing rational calculations of what is functionally more efficient.
As made clear in the preceding section, formal organizations
operate under a legal–rational regime that stipulates the duties
and rights of organizational participants (employers and
employees) and provides a variety of rules, laws and regulations
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3. I consider the bounded and hierarchical organization as historically contin-
gent in the sense that governance through formal means could have
assumed forms other than bounded and hierarchical. In other words, there
is no intrinsic relationship between formality, on the one hand, and bound-
edness and hierarchy, on the other. For more details, see the next chapter.



by means of which organizational operations are governed.
Most crucially, organizations emerge as institutional entities (as
opposed to sheer functional–structural arrangements) on the
basis of the jurisdictional–legal responsibility they embody,
thanks to which they are rendered accountable, both in an
administrative and a legal sense (Du Gay 2005; Fountain 2001;
Perrow 1986). Therefore any substantial modification of formal
organization would render necessary the considerable renegoti-
ation of this intricate and solidified order that maintains, in addi-
tion, a variety of bonds with other institutions across the
institutional landscape of modern society.

6.3 A Note on Bureaucracy versus Networks

Formal organizations are, to introduce another terminology,
bureaucracies, and their status as formal social entities is essen-
tially sustained by their bureaucratic constitution (Weber 1947,
1978). The dominant understanding of bureaucracy is unfortu-
nately highly stylized and considerably simplified. It tends to
view bureaucracy as a largely introvert and ossified social form.
Such a view has led to the belief that the rule-based and legal
regulation of bureaucracies (the corporation is a form of bureau-
cracy) are either a vice or just a remnant of the past. Accordingly,
a widespread assumption is that the bureaucratically constituted
organization may not possess adequate flexibility to respond to
the demands for shifting and scalable forms of engagement
which the developments outlined in the preceding chapter make
increasingly necessary. Strict adherence to rules, hierarchical
command and centralized decision making do not resonate well
with the demands raised by current technological and economic
developments. The outcome of this friction is supposed to be
leading to a new institutional order expressed in deregulation,
the liberalization of labour law, flexible forms of employment
and less strict accountability regimes. Taken collectively, these
institutional developments are presumed to be driven by the new
economic and technological realities and the functional prerequi-
sites underlying the operations of networks, as these last are
manifested in the steadily shifting decomposition and recompo-
sition of the resources that make up the output of the network.
Widespread as it is, such an account nevertheless derives from a
predominantly economic and functionalist understanding of
institutions and unduly simplifies the agonistic, cumbersome
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and ambiguous nature of institutional change. It is, in addition,
predicated on a largely inadequate understanding of bureau-
cracy and formal organization.

Though I devote the next chapter exclusively to bureaucracy,
which I consider to be the dominant organizational form in
modernity, it is necessary to provide here a shorthand view of
this central modern institution, as a means of gaining a better
appreciation of the issues raised by disaggregation and the diffu-
sion of networks. The tight regulative regime governing formal
organizations often tends to conceal the functional efficacy and
technical superiority of the bureaucratic form (Reed 2005).
Intimately tied to the dynamic character of modernity, the
bureaucratic constitution of formal organizations represents a
historically unique form of governing social relations. It is the
only organizational form known to humanity that has systemat-
ically separated the requirements of organizational role incum-
bents from the person, conceived as an existential or
anthropological unity (Gellner 1996; Kallinikos 2003, 2004a). As
I claim in considerable detail in the next chapter, the bureau-
cratic constitution of formal organizations has been historically
contingent upon the non-inclusive involvement of individuals in
organizations. Such a mode of involvement both expresses and
embodies the differentiation of work from other civic engage-
ments. At the same time, it is implicated in the regulation of
organizational membership in rational–legal terms that are
broadly concordant with the liberal spirit of modern democratic
societies. From this perspective, the administrative machinery of
earlier times cannot qualify as bureaucracies in the Weberian
sense. There are no medieval, Chinese or Egyptian bureaucra-
cies, despite this being often awkwardly claimed, at least not in
the sense in which Weber (1947, 1978) intended the term. Ancient
or older administrative systems may have been quite complex
and potent administrative machineries, but not bureaucracies as
legal–rational regimes, in which the organizational role and its
exercise are systematically separated from the person conceived
as an anthropological unity (Luhmann 1995).

Through the separation of the role from the person, bureau-
cracy has enabled a sufficient dissociation of the re-engineering
of tasks and roles from the time-consuming and socially and
psychologically cumbersome processes of personal reorienta-
tion. In so doing, it has provided the space for the ceaseless
remaking of organizational arrangements without immediate
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social or personal impediments. The flexibility of bureaucracy, as
historically witnessed by the dynamic and constantly unfolding
character of the modern social order, is unmatched by all other
forms of organization in which human involvement takes inclu-
sive forms.4 On the other hand, the heavily regulated practices of
role re-engineering and the demands of accountability underly-
ing the legal–rational regime that governs the operations of the
bureaucratic form may feel severely constraining. In any case,
excessive regulation does not seem to be well attuned to the
demands for the mobile, decomposable and scalable arrange-
ments that are being diffused, as the outcome of the develop-
ments outlined in the preceding chapter.

How do networks fit into this complex picture? Are the tech-
nological, functional and economic realities which networks
epitomize going to demand the thorough renegotiation of the
prevailing organizational order of modernity and the institu-
tions sustaining it? As the preceding section makes clear, there is
no straightforward answer to the issue concerning the conflict
between the re-engineering of social reality that functionality
drives and its preservation by the established institutional order.
Yet, a few considerations could be advanced. Placed against the
background of the definition of the formal organization given
above, the organizational arrangement of the network scarcely
qualifies as an organizational form. Even though network rela-
tionships may be formalized in a variety of contracts, the
network lacks jurisdictional responsibility which would lend it a
formal status. For as far as profit appropriation is associated
with the corporate form (Kraakman 2001), and work is predom-
inantly carried out in institutional settings regulated by employ-
ment contracts (no matter how flexible or time limited) it is
difficult to think of networks as an alternative to formal organi-
zation. Unless the network is constituted as a unit of jurisdic-
tional responsibility (which would require its transformation
into some sort of formal organization) it is destined to remain no
more than a social arrangement or practice; a strategy, as it were,
for the reallocation of resources in a highly volatile economy
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within which information and communication processes assume
primary importance.

These considerations suggest that networks may not represent
an alternative organizational form but rather the necessary orga-
nizational strategy for exploring the possibilities of organizing
operations in shifting and recombinable forms. Goods and
services are destined to continue to be produced within organi-
zations as institutional entities (that is, corporations, public orga-
nizations, authorities and so on), even though the structural
templates of these entities may come to change as the outcome
of the developments that are analysed in this volume. Indeed,
the crucial effects networks may bring are not to be sought in the
alternative form of organization which they are assumed to
provide instead of bureaucracy, if by form is meant an institu-
tionally embedded organization with jurisdictional responsibil-
ity and a well-developed societal framework of laws, rules and
regulations decreeing its operations. If the concept of form is, on
the other hand, used in the general sense of an arrangement,
then the network as a temporary, project-based alliance of actors
could well be understood as a form. However, in this case, the
network would be more of an alternative to the market than to
the bureaucracy. Networks, in that respect, have always existed
(see for example Garnham 1990, 2004; Tilly 2001), even though
currently a case could be made for the rising importance which
information and communication processes assume and the shift-
ing or scalable, network-like forms of management and collabo-
ration that such processes render necessary.

Social and institutional change is, as a rule, a painful process
for the simple reason that it involves the redistribution of
entrenched rights and obligations that may affect the life
prospects and chances of many. Any change towards the direc-
tion of making formal organizations less salient institutions than
they have been over the last century may demand the renegoti-
ation of a significant part of the established institutional order
(for example, labour law, employment contracts, pension
schemes, forms of accountability and democratic representation
and others). Little wonder, some of these changes have already
crept into the scene; others may look more complex and remote.
Contemplating the current developments and the prospect of
the decline of formal organizations and the state as key modern
institutions ensuring civic rights, accountability in public life
and equality, Tilly (2001: 210) concludes that the ‘implications for
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democracy are chilling . . . when it comes to anticipating twenty
first century qualities and textures of life, the stakes are high’
(see also Beck 1992; Kallinikos 2003; Sennett 2006).

6.4 Formal Organizations, Modernity and Beyond

How, then, can we gauge the relationship between the dynamics
of information growth analysed in this volume and its organiza-
tional implications? The consequences of these developments
may not be exhausted in those changes that are associated with
the decomposability, exchangeability and combinability of orga-
nizational operations and the disaggregation of organizations.
As the admittedly sketchy observations put forth in the preced-
ing sections suggest, the diffusion of networks as an alternative
organizational arrangement that underpins these developments
is immersed in a thick institutional order by which it is accom-
modated in a variety of ways.

The relationship between an institutional order and the orga-
nizational arrangements it is associated with is but a specific
manifestation of a wider sociological problem: how institutions
frame and accommodate or alternatively are accommodated,
challenged and perhaps transcended by the material, functional
and structural exigencies by which they are underlain. The two
basic positions I sketched earlier in this chapter represent
responses to this fundamental question. The first privileges the
nexus of material, functional and economic conditions and the
dynamics they give rise to as the major force of social engineer-
ing. The second grants institutions the dominant role in the
reproduction of the social order.5 However, the relationship
between the two is much more insidious than it may seem in the
first instance. For what is perceived and understood as material
or functional may itself be the outcome of cultural predisposi-
tions expressed by and rooted in an institutional order. Indeed,
functionality could itself be seen as a major institution, in the
sense of construing and projecting a particular understanding of
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life, rooted in a particular system of values and supported by a
range of legal forms and administrative and organizational
arrangements (Castoriadis 1987).

In short, the problem raised by the diffusion of networks
represents but a specific manifestation of a much wider and
long-lasting problematic. Even the two major positions that have
been developed in the literature as regards the relationship of
technology to society (technological determinism versus social
reductionism) carry the heavy repercussions of this fundamental
controversy. I have in the preceding chapter and others sought to
navigate between these two extreme, perhaps ideal, positions.
There is little doubt that the current developments epitomized
by the rising instrumental significance of technological informa-
tion take place within a complex institutional matrix. However,
such a matrix accommodates and constrains but does not nullify
the importance of technological information. It is reasonable to
conjecture that as the developments epitomized by the growth of
organizations and their deep penetration by technological infor-
mation gain momentum they will come to exercise strong pres-
sure upon the prevailing institutional relations for change. While
variously accommodated by the institutional order within which
it develops, technology matters. Seen particularly from a long-
term perspective, the overall dynamics that technology sets into
motion are not amenable to full control and are only modestly
accountable in terms of the social strategies and the interests of
social groups alone.

It would indeed be tempting to think that disaggregation and
the institutional implications associated with the remaking, or
even decline, of formal organization as a key institution of the
modern social order could be just the beginning of a long-wave
change encompassing far-reaching social and institutional trans-
formations. The orientation of modern life that coincides with
the rising significance of technological information reflects long-
standing developments that reorganize the human sensorium
and the social apparatus by which the world is perceived and
acted upon (Cooper 1989; Flusser 2000, 2003). If the self-
propelling dynamics of information growth that have been
taking place over the last decades continue unabated, and it is
hard to believe that they will not, then information will come to
redefine the entire micro-texture of contemporary life, giving
rise to a new realm of human intervention in the world. Placed
in such a context, information ordering and reduction ought to
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become increasingly vital and economically rewarding tasks,
irrespective of any utility they may have for the production and
distribution of goods and services. Information ordering and infor-
mation services will thus become valuable and constantly expand-
ing operations in their own right and tied straightforwardly to
consumption without having to be redeemed by production
(Baudrillard 1988; Virilio 2000). One might even go further and
suggest that the growing significance of technologically-mediated
forms of interaction might well lead to the increasing infiltration of
the principle of economic performance by a significantly less
consequential logic that reflects the development of communica-
tive, information-based transactions and the consumption of
images as a largely autonomous, self-propelling domain. Here the
information age joins hands with postmodernity, as the bound-
aries of what were once different domains of economy, culture
and society become increasingly blurred (Baudrillard 1988;
Bauman 1992; Virilio 2000).

Let us, however, return to the key questions that concern us
here. As construed in this volume, networks and networking
practices reflect the confluence of several economic, social and
technological developments. The claim, though, that suggests
that networks are ‘the operating system of the information econ-
omy’ (Castells 2002: xxx) is not easy to support. The network is
not, as yet, an institutional fold in the same way that markets
and bureaucracies, the state or professions6 have been. Current
economic and organizational life presupposes the continuance
of all those legal forms and institutions that have sustained
economic operations prior to the information age. Property
rights, labour contracts, other legal contracts, hierarchy albeit
perhaps flattened, jurisdictional distributions, systems of
accountability and reporting are all going to persist, modified to
a greater or lesser degree, as the building blocks of organizations
in the economy and society of the information age. Rather than
representing the ‘cells of economic activity’, in the fashion of
firms and formal organizations, networks could be seen as
arrangements reflecting the quest for cross-boundary transac-
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tions involving mostly the exchange, transfer and generation of
messages and information. Such a quest is, itself, motivated by
the dissociation of key management functions from the exigen-
cies of the throughput operations consequent upon the compre-
hensive computational rendition of reality and the spectacular
growth of information such a rendition gives rise to. These
developments signal a different division of labour and new
architectures of control whose growing momentum will increas-
ingly be reflected by the market economy, the organization of the
state and the management of public agencies.7

How precisely these changes will come to be manifested, it
seems premature to state. The fuller understanding of the issues
that have been raised so far makes necessary the far more
lengthy and detailed consideration of the bureaucratic organiza-
tion and the many and intricate ties it maintains with modernity
and its institutional order. I turn to this task in the next chapter.
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7. The Organizational Order of
Modernity1

7.1 Setting the Stage

Bureaucracy is a central institution of the modern world that
represents a distinctive and historically specific form of govern-
ing social relations. Bureaucracy governs through a variety of
institutionally-anchored mechanisms that crucially recount the
formal character of modern life. By formal, I here refer to those
impersonal, sufficiently standardized and accountable transac-
tions between members of society that act under specific presup-
positions, including as employees, professionals, clients or
delegates. In this sense, I deploy the term bureaucracy as largely
synonymous with formal organization to refer to social entities
(most notably firms and public agencies) that operate under a
specific regime of rules and regulations, as the outcome of the
jurisdictional responsibility granted to them through legal,
administrative or political processes (Blau 1955, 1957; Fountain
2001; Weber 1947, 1978). Other major forms of regulating the
formal character of social relations in the modern world are the
institutions of the law and the market. Obviously, formal orga-
nizations, markets and the law are interrelated, and, in a variety
of ways, they bear upon one another. Most crucially, perhaps, all
three are predicated upon a general societal education, capable
of granting a majority of the population a high level of stan-
dardized cognitive or technical skills and, in this process, culti-
vating those predispositions essential to sustain the operations
of these institutions (Gellner 1983).

As a means of regulating social relations, formality should
neither be equated to indifference nor be understood as
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empty-handed, ceremonial behaviour that is devoid of meaning.
Formality certainly entails a mode of relating that stands at the
other end from intimacy and social relations that are governed
by loyalty, passion or emotions (Hirschman 1977). Given the
strong negative inheritance which romanticism has left on our
understanding of formal relations, it is worth stressing that
formality is a fundamental mode of relating to others in a soci-
ety like ours, in which a large part of one’s everyday encounters
are with strangers or non-intimates – people outside one’s own
limited circle of friends and relatives. It is important not to lose
sight of the fundamental fact that the advent of the modern
social order coincided with the transition from the world of
segmented societies, organized in locally-based communities of
fixed roles and positions, to the open and socially mobile char-
acter of large social aggregates and the formation of the nation
state (Gellner 1983; Giddens 1990; Luhmann 1982).2 The imper-
sonal social space of modernity is the outcome of the breaking
with tradition which such a transition, by necessity, implied.
Formality, in this impersonal space, is civility. It is the recogni-
tion that the more-or-less transient transactions that constitute
the fabric of modern life should be conducted and concluded in
as smooth and frictionless a fashion as possible.

Seen in this light, bureaucracy has represented a key means to
embody formality and govern social relationships in the modern
world. As an institution, bureaucracy has been integral to
modernity, providing the platform for constructing the social
uniformities that ensure the legal and administrative account-
ability of formal organizations and the predictability of their
operations. Bureaucracy has in addition been variously impli-
cated in the constitution of modern citizens as free and account-
able subjects (Du Gay 2000, 2005), a condition that many people
easily overlook or even find hard to understand. Freedoms and
rights are modern (and for that reason inevitably Western)
inventions, contrived uniformities, as Du Gay (2005: 7) describes
them, being constructed, consolidated and enforced through a
variety of formal mechanisms, among which bureaucracy is a
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central one. It is not by accident that in his account of bureau-
cracy, Weber (1947, 1978) describes, in essence, key aspects of the
modern society. Whether in state administration or the consoli-
dated capitalist enterprise, the bureaucratic form of organization
represents a crucial means for structuring and regulating social
relationships in modernity.

The negative undertones that permeate the common assess-
ment of bureaucracy represent a complex and, in a sense, strange
alliance of historically sedimented reactions against formality
that cut across a wide spectrum of domains and political ideolo-
gies in modernity (Kallinikos 2004a; Sennett 2006). Critical
humanism and artistic aversion to bureaucratic systems have
joined hands with left-inspired criticism of the organizational
practices of capitalism and statism to construct an image of
bureaucracy as an institution inimical to human dignity.
According to such a view, bureaucracy is both labyrinthine in its
operational complexity and unresponsive to the needs of
humanity. Being the extended arm of power, it is an institution
of oppression that stifles freedom and perpetuates social
inequalities (Adorno and Horkheimer 1972/1937; Castoriadis
1985, 1987; Marcuse 1955). For clearly different, though not unre-
lated reasons, bureaucracy has been viewed with distrust,
indeed distaste, by liberal neoclassical and post-neoclassical
economics. True, formal organization has occasionally been seen
as a reasonable governance alternative to the imperfections of
the market (Arrow 1974; Williamson 1975);3 however, the domi-
nant picture in economics has tended to portray bureaucracy as
an institution whose thick regulative regime impedes economic
growth and threatens individual liberty (Becker 1976; Hayek
1945, 1960).

There is undeniably something cold and unattractive in
formal relations or at least, we are prone to look upon them in
such a way (Gellner 1996). For that reason, bureaucracy has
easily been considered as one of the emblems of what may be
experienced as an alienated form of relatedness to others. ‘The
reigning myth today’, Sennett (1992) cogently comments, ‘is that
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the evils of society can all be understood as evils of impersonal-
ity, alienation and coldness. The sum of these three is an ideol-
ogy of intimacy . . . [that] transmutes political categories into
psychological categories.’ To a certain degree this is the fabrica-
tion of romanticism and of the long shadow that the predisposi-
tions it has cultivated cast over the present. The often harsh
realities of pre-modern times, in which the burden of subsistence
made the nowadays much praised family a predominantly
economic unit, governed by severe and authoritarian patterns,
are easily forgotten.4 Modern life is surely impersonal and
formal, yet in the aforementioned sense of involving a multitude
of transactions (as opposed to relationships) between strangers.
Transactions of this sort are about things that are not strictly
personal (for example, delivering a lecture, a treatment or
another service or participating in a meeting) and have therefore
to be conducted and concluded in a relatively frictionless fash-
ion. In this respect, the criticism directed against bureaucracy
could indeed be seen to involve the criticism of the modern
social order in its entirety, as communitarianism (Etzioni 2000)
has made evident over the recent past (Armbruster 2005; Sennett
1992). Given the character of modern life, it is difficult to imag-
ine ways of carrying out these activities in which formality is not
a central feature.

Be that as it may, the understanding of bureaucracy as an
institution integral to the modern social order suggests that the
decline, redesign or assault on bureaucracy signals or is in any
case associated with major societal changes. To a certain degree,
the forces behind these changes can be seen as predominantly
ideological, reflecting the neoliberal attack on the welfare state,
consequent upon the historical decline of socialist ideology
(Harvey 2005). The privatization and disaggregation of public
organizations, deregulation and flexibilization of labour are
some of the means through which the safety net of the welfare
state, constructed over the course of the twentieth century, has
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been weakened or even dismantled (Clarke 2005; Newman 2005;
Reed 2005). Developments in the private sector, such as those
expressed by deregulation and the decline of trade unions, could
similarly be attributed to important ideological shifts (Beck
2000).

However, the sheer ideological understanding of these trends
is not enough to account for their distinctive character and direc-
tion. It is necessary to look beyond ideology into the very micro-
foundations of current developments that seem to be redefining
the infrastructural base upon which the production of goods and
services takes place. In the preceding chapters I sought to
account for the modes by which the diffusion of technological
information redefines products and services, dissolves and
reconstructs the operations by which they are made, reframes
practices of exchange and coordination, and enables new modes
of communication and control, all of which seem to be having
far-reaching organizational implications.5 It would never have
been possible to pursue disaggregation and networking without
this thorough reorganization of the infrastructural base on
which the organizational order of the twentieth century was
predicated. Technological information becomes the cognitive
currency, the standardized idiom, as it were, upon which a new
organizational order can be built; in a way that parallels how
generalized literacy and numeracy once supported the consoli-
dation of the industrial society and its institutions (Cline-Cohen
1982; Gellner 1983: ch. 3 and 4).

The appreciation of these developments makes necessary an
analysis of bureaucracy in ways that step beyond stereotypical
conceptions of this central modern institution. In what follows I
draw on a number of prominent social thinkers (most notably
Gellner, Luhmann and Weber) to construct an account of bureau-
cracy that does justice to its distinctive constitution. I identify the
historically unique contribution bureaucracy has made to
modern life with the non-inclusive involvement of individuals
in organizations (Kallinikos 2003, 2004a). Such a contribution is
itself predicated upon distinctive anthropological foundations,
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that is, the modern conception of individuals as loose aggregates
of skills and predispositions possible to mobilize in a piecemeal
fashion, one that Gellner (1996) aptly captured in his term modu-
lar man. This is, I claim, a unique interpretation of bureaucracy
that has been rendered visible within the present historical hori-
zon, in which the non-inclusive involvement of individuals in
social entities has been challenged by a variety of emerging work
patterns (Beck 1992, 2000) and a host of managerial practices that
target the entire personality of individuals (Casey 1999;
Kallinikos 2003; Kunda 1992; Maravelias 2003). In this respect,
the terms on which individuals are involved in organizations
furnish the key features, the foundation upon which organiza-
tional forms are built.

In what follows I seek to reconstruct in some detail the
historically unique social innovations bureaucracy has brought
about. The non-inclusive involvement of individuals in organi-
zations makes bureaucracy the first and, as yet, sole organiza-
tional form in which individuals are tied to organizations on
selective, mobile and reversible terms. These terms provide, on
the one hand, a standardized solution to the key problem of
reconciling individual motives with collective action in ways
that epitomize key values of the modern social order: freedom,
equality, formality. On the other hand, they enable the bureau-
cratic organization to address emerging contingencies in a
unique and, so far, instrumentally unmatched way.
Throughout this chapter I seek to show that the non-inclusive
involvement of individuals in organizations is the primary
matrix of relations out of which emerge other derivative char-
acteristics, often taken as the epitome of bureaucracy, such as
standardization, formalization, specialization and centraliza-
tion. Given the strong ties bureaucracy maintains with the
modern social order, it is natural that the non-inclusive
involvement of individuals in organizations is tied to the sepa-
rate life orders of work, family and community and a variety of
modern institutions that have sustained their separable charac-
ter. Bureaucracy thus emerges as a central social institution, the
predominant organizational form in modernity and not just
one of several organizational forms. The prospect, therefore, of
reconfiguring its axial principle, coinciding with the non-inclu-
sive terms on which individuals are involved in organizations,
signals an epoch-making change.
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7.2 The Social Innovations of Bureaucracy

Standard sociological accounts that draw on the Weberian
legacy consider bureaucracy as a major organizational form
essential to the expansion of industrial capitalism, and the
embedding of crucial social and economic goals or ideals such as
progress, growth, meritocracy and egalitarianism. In this view,
bureaucracy coincides with the advent of modernity in the way
I described briefly above (Gellner 1983, 1996; Luhmann 1982,
1995; Seyer 1991).

However, a different view of bureaucracy has emerged over
the years in organizational sociology and the field of organiza-
tion studies. Despite acknowledging the heavy influence of
Weber, such a view departs subtly yet decisively from the
Weberian legacy (Clegg 1994). Such a departure is epitomized by
the definition of bureaucracy in terms of a limited number of key
dimensions, such as standardization, formalization, centraliza-
tion and role and functional specialization.6 The empirical vari-
ability of these dimensions produces different structural
configurations, a situation that has been taken to suggest differ-
ent types or profiles of bureaucracies. According to such an
understanding therefore, organizations could emerge as more or
less bureaucratic (Bendix 1956; Blau 1957), depending on how
they scored with respect to these dimensions (Hall 1982; Pugh et
al. 1963, 1968; Scott 1981). In other words, the higher the scores
on centralization, standardization, formalization and so forth the
more bureaucratic an organization is. Such an account of bureau-
cracy, however, leaves in suspense the key issue of what makes
an organization qualify as bureaucratic in the first place. Or to
put it the other way around: is there a threshold (lower limit)
below which organizations are not to be considered bureau-
cratic? This is an issue I will return to later in this chapter.

The conception of bureaucracy in these terms has brought
about a drift in the meaning of the term. Thus understood,
bureaucracy is largely conceived as an organizational arrange-
ment (a structural configuration). Therein, the indissoluble links
which the bureaucratic form maintains with the modern social
order are somehow obscured or made to recede into the back-
ground. Neither Blau and Bendix nor the studies of the Aston
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group (Pugh et al. 1963, 1968), undertaken in England during the
1960s and early 1970s, can be made exclusively responsible for
the narrow understanding of bureaucracy that became prevalent
over the years. Indeed, from the viewpoint of these scholars
operating in the first decades following the Second World War, it
might have been felt necessary to unpack the density of the term,
and examine its empirical variability.

A reinterpretation of the studies performed within what I
shall call the variable paradigm of bureaucracy suggests that the
four or five dimensions used to describe the bureaucratic consti-
tution of an organization could collapse into hierarchy and rule-
bound behaviour as the epitomes of the bureaucratic form of
organization. In one sense, rule-bound behaviour conveys even
more than hierarchy the traditional understanding of the
bureaucracy as a system of routines, rules and standard operat-
ing procedures (Perrow 1986). Rule-bound behaviour is
expressed in an elaborate social edifice of rules, routines and
formal role systems stipulating job positions, duties and juris-
dictions and regulating interaction patterns. As a consequence,
rule-bound behaviour has often been seen as the heart of the
behavioural mechanics governing bureaucracy, fashioned to
accommodate the functioning of modern organizations, whose
operations could no longer be anchored in the normative
certainty of the limited world of Gemeinschaft. Acting on a spatial
and temporal scale, extending far beyond the limited world of
pre-modern communities, modern organizations needed both
legitimacy and new principles for controlling their operations, to
which bureaucracy became the solution.

Formal role systems provide transparent motives and legible
behaviour, essential to govern transactions between strangers or
non-intimates. In the public sector, formal role systems became
the basis for standardizing the delivery of public services essen-
tial to support the egalitarian and universalistic principles which
public agencies embody (that is, the same services to every-
body). By the same token, the imposition of a formal order in
which personal goals were bracketed reflected the awareness
that the pursuit of personal ends within the context of an orga-
nization may well undermine the objectives and the adequate
functioning of an organization (Du Gay 1994, 2000). The stan-
dardization of expectations and action patterns that coincided
with the formal order of bureaucracies were thus an essential
means for avoiding haphazard initiatives and opportunism, and
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for improving the performance of public organizations. In the
more aggressive world of industry and corporations, formal role
systems and the rules and regulations with which they became
associated were essential in rendering the operations of private
business accountable to the state and other stakeholders. By the
same token, they furnished a substantial set of restraints to the
arbitrary exercise of power in the workplace (Perrow 1986) and
came progressively to be formalized in the employment
contract.

The social roots of bureaucracy as briefly described above are
somehow obscured by its conception as a variable configuration
of a limited number of dimensions. Such a conception, I suggest,
altered the meaning of the term as intended by Weber. In one
way or another, it became involved in blurring the qualitative
differences separating bureaucracy from other organizational
forms, in which individuals are involved in organizations in
terms other than non-inclusive, for example custodial organiza-
tions, family businesses, pre-modern administration. It is there-
fore necessary to subject this view to critical scrutiny and
rediscover the deep institutional roots of bureaucracy. Such a
goal becomes imperative today, due to the previously described
challenge that current organizational and economic develop-
ments pose to its constitutive principle. I return to this cardinal
issue in the last part of this chapter. First, though, it is necessary
to show in some detail how the non-inclusive involvement of
individuals in organizations represents the foundation upon
which bureaucracy and the organizational order of modernity
are erected.

The understanding of bureaucracy solely in terms of rule-
bound behaviour and hierarchy is subject to strong limitations,
which emerge most clearly against the background of the highly
distinctive structural principle by which the bureaucratic form
came to conceive and regulate the individual–organization rela-
tionship. For the first time in history, an organizational form
systematically decoupled from concrete persons the terms on
which individuals were tied to organizations (Weber 1970, 1978).
Supported by the wider anthropological orientations of moder-
nity, bureaucracy dissociated people’s adopted organizational
roles from their social position and the experiential totality that
is commonly associated with their personality or particular
mode of being. It thus inaugurated a new structural principle by
which individuals have come to be tied to organizations in terms
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other than inclusive. Non-inclusiveness implies that individuals
are not contained in organizations, and organizations, in turn,
are not comprised of the aggregate of persons but rather of the
roles and patterns brought about by the interdependence of roles
(Luhmann 1995; Tsivacou 1997). In this sense, organizations are
constituted as social entities in what Luhmann (1995, 2002) calls
the communicative realm; the institutionally-anchored produc-
tion, reproduction and transference of distinctions.7 The
inescapable corporeality of the human condition should not be
taken to imply that individuals enter organizations in their full-
blown cognitive, emotional, and social complexity.

It is crucial to appreciate the distinctive status of relations out
of which bureaucracy emerges as the modern form of organiza-
tion. The role, not the person, constitutes the fundamental struc-
tural and behavioural element of modern formal organizing.
Organizations are not made of individuals distributed over a
complex landscape of job positions but of patterns built by those
abstract operational requirements that we call roles. Roles are
enacted by the intrinsically modern capacity of contemporary
humans to suspend systematically and consistently all other
personal or organizational aspects that do not bear upon the role
and to undertake action along the delimited and well-specified
paths prefigured by role enactment. Obviously the separation of
the role from the person is a delicate and to a certain degree frag-
ile accomplishment. By the same token, it is unmistakably
present everywhere in organizations. Formal organizations
would never have been viable social entities without this
painstakingly acquired capacity of modern individuals to sepa-
rate personal predispositions from the functional requirements
and duties of the organizational role. In this sense, the living
energy and the general communicative capacity of humans are
essential resources for organizations (as they are for all social
life) but this should not lead one to assume that formal organi-
zations are made of individuals qua persons.8

Bureaucracy thus introduces an abstract conception of work
as a set of delimited behavioural choices (duties) that can be
dissociated from the totality of the life world and from every
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7. For Luhmann neither organizations nor societies are substantive entities.
See Luhmann (1995).

8. This view resonates with the claims advanced in Chapter 4 as regards the
non-agency-centric accounts of information growth.



person’s distinctive mode of being. A major objective, and an
important consequence of the bureaucratic modulation of the
individual–organization relationship is that individuals join the
organization on the basis of considerations that relate to their
ability to assume a role; that is, on the basis of merits provided
by education, working experience and so on, rather than of
kinship, acquaintance or other kinds of social relations. By the
same token, other aspects of an individual’s life are severed from
bureaucratic regulation. The non-inclusive involvement of the
individuals in organizations is sustained by the adequate differ-
entiation of individual from social life and the private from the
public realm. The characteristics that derive from education,
professional specialization and working experience cover only a
part (admittedly a very important one) of the totality of an indi-
vidual’s roles and social projects. In the societal context of
modernity, other organizations and institutions that are clearly
and unambiguously differentiated from work organizations,
such as family and community, represent a crucial outlet of the
individual’s interests and activities. The segmentation of life into
separate and relatively independent spheres is an essential
requirement for the forms of human involvement upon which
bureaucracy is predicated (Kallinikos 2003).

The bureaucratic form and the non-inclusive way of modu-
lating the individual–organization relationship coincided with
the gradual dissolution of class stratification and the fixed,
hereditary social relations characteristic of the late feudal, early
modern world (Gellner 1983, 1996; Giddens 1990; Heller 1999;
Luhmann 1982, 1995, 1996). Bureaucracy emerged as the domi-
nant modern organizational form out of the overall rational and
functional preoccupations of modernity. However, the novel
way of orchestrating the individual–organization relationship
represented, ipso facto, an important vehicle for constructing a
new organizational form; one premised on the ethical values of
universalism and meritocracy, concordant with the bourgeois
ideals of individual liberty and justice (Du Gay 2000, 2005). This
new organizational order necessitated emancipation from tradi-
tion and was thus forcefully legitimated by an amalgamation of
ethical and rational or functional principles. By standardizing
the requirements of role performance and formalizing the
process of role taking, recruitment and appointment, the
bureaucratic organization became the vehicle through which
jobs became potentially available to anyone who fulfilled the
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requirements of the job specification. It is through the very sepa-
ration of the role from the person that such an availability can be
rendered possible, and an employment contract signed that
makes the terms of the agreement legible and enforceable at law
(Weber 1947, 1970, 1978).

Bureaucracy and modernity are therefore mutually bound.
Bureaucracy is the organizational form of modernity. It is closely
associated with the overall cultural orientations of modern man,
the social mobility that coincided with the gradual dissolution of
pre-modern stratification, and the burgeoning bourgeois ideals
of individual freedom and justice, which it itself helped to
embed. In this respect, bureaucracy contrasts sharply with pre-
modern forms of organizing that relied by and large on the prin-
ciple of inclusion for regulating the relationship of people to
organizations. Though present in various forms, the differentia-
tion of personal, social and working aspects of identity was rudi-
mentary in the agricultural, feudal world (Giddens 1991). As a
consequence, these aspects of people’s lives could not be sepa-
rated one from another, unlike in modernity (Gellner 1983). In
the pre-modern, segmented societies, the social position – defined
by a fixed social stratification, generally regulated and repro-
duced by hereditary relations – typically determined the identity
of people and their mode of (non-)subsistence. The relatively
open space of bourgeois democracy and the social mobility asso-
ciated with it formed the basic conditions for the emergence of
the organizational form that Weber came gradually to designate
as bureaucracy.

7.3 Total Organizations versus Bureaucracies

The far-reaching significance of modulating the individual–
organization relationship in terms other than all-inclusive
emerges clearly against the background of comparing bureau-
cracy with the organizational form that Goffman (1961) once
called total organizations, such as mental hospitals, prisons,
monasteries, army barracks or religious sects. In contrast to the
non-inclusive coupling of the individual to the organization
underlying bureaucracy, total organizations are based on the
structural principle of inclusion. Individuals are contained in the
organization; they are, in other words, inmates. Total organiza-
tions impose their austere order on the entire personality of their
members. They do not distinguish between personality and
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collective: the term individual, as we know it, is alien to this
form of organization. Total organizations thus provide an
instructive contrast to bureaucracy. The latter may owe part of
its administrative practices to the meticulous discipline worked
out in the austere world of monasteries (Mumford 1934), yet a
fathomless chasm separates the bureaucratic organization from
monasteries, or other total organizations like the army, from
which the bureaucratic form may have drawn significant inspi-
ration (Morgan 1986).

The sharp distinction of bureaucracy from the inclusive and
suffocating world of total organizations perhaps underplays the
common normative origins of these two contrasting species of
organizations, in which individual compliance to a collective
purpose and unquestionable obedience or subordination to a
hierarchical line of command figure prominently. The much-
praised work of Foucault (1977, 1980, 1988) delivers, in bare,
uncomplimentary terms, the normative origins of the modern
organizational and institutional order which Foucault traces to
the totalitarian practices of custodial organizations, like the
prison and the mental hospital.9 Industrial factories in early
industrialism, indeed up to the end of the nineteenth century,
were more custodial institutions than they were bureaucracies
(Deleuze 1995; Mumford 1934, 1970). Obviously, bureaucracy as
a social practice did not emerge out of the blue. The relevance
which monastic life may have assumed for bureaucracy indi-
cates that the normative order of a variety of antecedent institu-
tions (which were more-or-less premised on the principle of
inclusion) and their techniques were influential in the way
formal organizations were conceived and instrumented as social
entities. Weber (1978) himself attributed a central significance to
the army as the functional system on which bureaucracy, espe-
cially the chain of command, was modelled (Sennett 2006).

But do these shared or, in any case, similar normative origins
crowd out what at first sight would seem to be diametrically
opposed modes of organization? Are the differences between a
prison and a university or a bank just minor or even illusory?
Within the present horizon, the comparison of these two
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opposing types of organization may be far more tricky than it
would seem at first glance. If formal organizations were once
influenced by the practices of total organizations, such influ-
ence has lately been reversed. Total organizations have
changed substantially over the course of the last hundred years
or so, as elements of the liberal ideology of modernity (rights
and freedoms) joined hands with the steady development and
change of professional practices (such as psychiatry, psychol-
ogy or medical practice). The outcome has been a shift in both
the custodial practices of total organizations and their overall
social image in the direction of making their contrast to formal
organizations seem less sharp.

These similarities notwithstanding, the conflation of bureau-
cracy with total organizations fails to distinguish between the
normative order which was carried over from earlier social times
and practices from the new structural principles inaugurated by
bureaucracy (Gellner 1996). Structurally, bureaucracy and total
organizations differ substantially in the sense of being predi-
cated on diametrically opposed modes by which they relate to
their members, that is, partial versus total inclusion. However, if
the historical construction of the bureaucratic form makes it look
similar to total organizations, this is due to the time-demanding
and agonistic nature of social change. Structural differences like
the one introduced by the non-inclusive involvement of individ-
uals in organizations never come to pass in one blow, even
though the ideologies from which they emanate may seem well
established. Rather, they develop over time in tandem with the
renegotiation of prevailing institutions. They disseminate them-
selves across the social fabric and become consolidated stepwise,
and often as the outcome of social struggles that involve the
gradual renegotiation of an order and the redistribution of the
rights and duties of its members.

The constitutive structural principle of bureaucracy that has
been embodied in the non-inclusive involvement of individuals
in organizations may have been prompted initially by the irrec-
oncilable difference between the life orders of work and civic
engagement. The compartmentalization of individual life and its
partial individual involvement in organizations sought to
accommodate the substantially different, and in a sense diamet-
rically opposed, character of working and civic life. That differ-
ence, perhaps traceable to the influence which the organization
of the ancient Greek city-state has had on the modern polity
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(Arendt 1958; Gellner 1996),10 bespeaks the difficulties of initially
reconciling the organization of work in factories or other secluded
places with the liberal ideology of an open and free society. The
structural principle of partial inclusion offered a solution which,
being consolidated over time, allowed the ideals and practices of
civic society to make their inroads into the organization of work.
The diffusion of a governance regime that has been predicated on
a legal–rational order and the solidification of labour rights into
the employment contract gradually brought significant changes
that transformed formal organizations into an entirely different
species from that of total organizations. Modern discipline in insti-
tutional life presupposes the anthropological distinction of the
role from the person, and the structural principle and mechanisms
that embed such a distinction. Without such a separation, the
objectification of one’s contributions and the self-monitoring
along measurable or governable dimensions would be impossible
or, at least, hampered substantially. A careful reading of Foucault
enhances this claim (Foucault 1977, 1980, 1988; Osborne 1994). The
tangle of behaviours, orientations and techniques that constitute
humans qua persons must be dissolved to become the target of
measurement, examination and control (Hasselbladh and
Kallinikos 2000; Kallinikos 1996; Townley 1994).

The profound differences separating inclusive and non-
inclusive modes of regulating the individual–organization rela-
tionship are perhaps also obscured by the impressive diffusion
of bureaucratic principles and the withdrawal of total organiza-
tions to the fringes of everyday modern social encounters. Being,
as they are, the conventional yardstick of functional ability and
institutional legitimacy, bureaucracy and the non-inclusive
modulation of the individual–organization relationship tend to
be taken for granted. This is indeed an indication of the degree
to which bureaucracy has become part and parcel of modern life
(DiMaggio 2001). However, the clear distinction of bureaucracy
from total organizations and those elements of the latter that
have begun to reappear over the last couple of decades make
necessary the understanding of the functional efficacy of bureau-
cracy and its capacity to address the contingent character of
modern institutional life.
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7.4 The Architecture of Complexity Revisited11

Despite its commonsense and, to a certain degree, justified asso-
ciations with rigid and inflexible behaviour, bureaucracy is a
very effective system instrumentally, with a high potential for
dealing with and adapting to emerging contingencies. For struc-
tural reasons, any system with above a certain degree of
complexity is bound to be drawn towards its interior, and the
bureaucratic form of organization represents no exception. This
is the unavoidable result of the mutual accommodation of the
elements that make up the system and the interdependent char-
acter of the processes that govern its operations. Organizational
closure is the inevitable outcome of system formation (Luhmann
1995). However, organizational closure does not rule out the
communicative openness of the system and its ability to receive
and address at least certain kinds of communicative stimuli
(Cilliers 2001; Introna 1997; Tsivacou 2003). Communicative
openness is relative and, like all communication, is subject to a
variety of constraints.

Complex systems exemplify the tension between the need to
reproduce their operations consistently through organizational
closure and the demand to admit a variety of communicative
inputs in order to check the relevance of these operations to the
wider environment within which the system is embedded
(Introna 1997; Tsivacou 2003). For instance, jobs, roles and stan-
dard operating procedures in organizations are structural
elements that address the need of systems for order and effi-
ciency. They derive only indirectly from the overall goals
(production of goods or services) that the system fulfils in the
wider ecology of relations within which it is embedded. While
system-wide goals represent the system’s means of attuning
itself to its environment, these goals cannot be straightfor-
wardly translated into jobs, roles and operating procedures
(March and Simon 1993). Indeed, any immediate reference of
the elements or the processes of the system directly to its exter-
nal environment sets the reproduction of the system in jeop-
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ardy; it is bound to lead, sooner rather than later, to its disman-
tling and eventual decline (Simon 1969). In other words, system
and environment are structurally and for that reason loosely
coupled (Luhmann 1995). Communicative inputs enter the
system via a premised interface (the relevance of the communi-
cations for the system) and are then channelled throughout the
organization by means of a decision making structure that allo-
cates the processing of these decisions to selected units and
processes of the system.12

The friction between internal consistency and coherence
versus external adaptation is the fundamental dilemma that any
complex system (including the personality) confronts and
which, of course, admits a variety of solutions (Weick 1979a).
Much of the serious criticism directed against bureaucracy is
predicated on the assumption that the bureaucratic form of orga-
nization is too inward facing, overconcerned with its own repro-
duction, an outcome that is closely associated with the complex
edifice of rules and regulations to which internal operations
must conform (Courpasson and Reed 2004; Reed 2005).
Although this is true to a certain degree, this critique simplifies
the conditions under which complex systems operate. Most
crucially, it understates the fact that extreme concern with exter-
nal contingencies and adaptability in the long run hollows out
social systems (as they hollow out individuals) from the inside.
Postmodern economy and culture exhibits strong tendencies
towards this extreme outward directedness (Baudrillard 1988;
Bauman 2000; Virilio 2000), a condition that is further aggra-
vated by the significance information growth and dissemination
tend to acquire in the contemporary world.

Bureaucracy as an institution, I suggest, plays a key role in
counterbalancing some of these centrifugal trends that formal
organizations confront, responding, to a certain degree, to the
quest for internal coherence and consistency. At the same time,
structurally, bureaucracy is a highly adaptive system. Indeed, a
historical justification of bureaucracy as an organizational
arrangement can be sought in its capacity to address or cope
with the turbulent social, economic and technological landscape
modernity has produced. It is not by accident that bureaucracy
and modernity are inextricably bound together. The adaptability
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of bureaucracy and its instrumental resilience are the straight-
forward consequences of its constitutive principle: the system-
atic and consistent separation of the functional requirements of
the organizational system from its surrounding social and
human complexity (Luhmann 1995, 1998, 2002). Let me explain
further.

One of the consequences of the organizational involvement of
individuals qua roles is the dissociation of the process of orga-
nizing from the emotional, cognitive and social complexity of
agents qua persons.13 In contrast to persons, roles can be
adapted, modified, redesigned, abandoned or reshuffled to
address the emerging technical, social and economic demands
the organization is facing. The bureaucratic form can thus shape
and reshape the contributions of people without demanding
basic changes in their personality, other than those related to atti-
tudes and skill mastery. The detailed design of roles and the
rules tied to their performance reflect the functional require-
ments of the system, with only mild concern with what
McGregor (1960) once called ‘the human side of the enterprise’.14

In this light, rule-bound behaviour is largely motivated by the
project of adapting to contingent demands, rather than repro-
ducing itself without consideration for these demands, as the
conventional understanding of bureaucracy seems to suggest.
For generally, the less an individual is emotionally attached to
the role, the more flexible the invocation of the role becomes. On
the other hand, emotional detachment may bring distancing and
eventually indifference or estrangement. But the trade-offs
between the two must be placed and evaluated within the
context of the formality which modernity and the governance of
formal relations make necessary.

The structural principle of non-inclusiveness establishes a
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which communicative stimuli enter organizational processes. It is worth
remembering that for Luhmann (1995) human beings as personalities are
in the environment of social systems. As a matter of fact, Luhmann’s
understanding of some of the key features of modernity is very distinc-
tive, if not unique.

14. For reinterpretation of what since the Hawthorn experiment has come to
be called the Human Relations movement in industry, see for example,
Perrow (1986) and Townley (1994).



relationship of the individual to the organization that, modu-
lated by role formation, is marked by selectivity, mobility and
reversibility (Gellner 1983, 1996; Luhmann 1982, 1995).
Selectivity is the outcome of the fundamental requirement that
individuals, in assuming organizational roles, are expected to
suspend non-role demands, and instead act on the basis of a
well-specified and delimited set of criteria that constitute the
role (job description and specification, duties and jurisdictions,
field of responsibility). A vast space for the development of
specialized courses of action is thus opened up. The mobility in
the individual–organization relationship is produced by the fact
that a role, being an abstract set of functional requirements, can
be untethered from the particular circumstances in which it is
embedded, and be instead transferred across various organiza-
tional contexts (Hasselbladh and Kallinikos 2000).15 Mobility is
furthermore enhanced by the revocable or reversible terms of
individuals’ involvement in organizations. Reversibility implies
that jobs can be altered or redesigned and the organizational
sanctioning of job positions modified or even withdrawn, even
though this may bring negative pecuniary or legal conse-
quences. The relationship is also reversible or revocable from the
point of view of the individual, who can invoke several reasons
for quitting an organization, although equally, this may also
bring negative pecuniary or legal consequences.

Placed against the background of these observations, bureau-
cracy emerges as an altogether different organizational arrange-
ment from the conventional image that identifies it with
mechanical behaviour and incapacity to change. Indeed, the
demands of the current age for contingent (local and function-
ally adaptable), mobile and reversible (temporary) patterns of
behaviour will best be satisfied by an organizational form that
strengthens the bureaucratic premise, whereby individuals are
tied to the organization on non-inclusive terms. Shorter time
frames for organizational action, employment forms other than
those implied by lifetime contracts, diffuse tasks that demand
the constant redesigning of roles, virtual relations, all presup-
pose that individuals are coupled to organizations in terms that
are characterized by selectivity, mobility and reversibility. At the
historical juncture that the current age represents, bureaucracy
seems to encounter its own limits, in the sense that the incessant

The Organizational Order of Modernity 143

15. That is secretaries, accountants, supervisors and so on.



change it makes possible is undermining its own foundations
(Sennett 2006).16

The decoupling of the organizational system from its social
and human complexity provides indeed an indication of the
potential such a system has for adapting to changing conditions.
Through reshuffling and recombination and occasional redesign
of its elements, the system gains the capacity to address emerg-
ing situations that may demand responses different from those
the system has produced previously. Despite the many
constraints that may be thought to underlie the re-engineering of
tasks and their combinability (Kallinikos 1996, 1998a), a variety
of options become available that may give the organization a
broad repertoire of structural and behavioural options. The
quest for flexibility cannot therefore be addressed in a genuine
fashion unless contemporary forms of organization are built on
the very foundations of bureaucracy as outlined here. Only by
being able to reassemble the standardized elements (tasks, jobs
and positions) that make up its operational infrastructure and
revising its procedures to produce novel outcomes (new prod-
ucts, services, action patterns and so on), can an organization
hope to cope with the constant eruption of contingencies. A
prerequisite for doing this is to tie individuals to the organiza-
tion in selective, mobile and reversible forms.

It should be clear by now that the organizational involvement
of humans qua roles makes bureaucracy capable of unleashing
the process of organizing from the inescapable context-embed-
dedness of the human body and the intractable (from the instru-
mental point of view) complexity of experiences that underlie
human beings qua persons. Dubious as it may seem from a
psychological or anthropological point of view (I intend the term
philosophically), such a project is not motivated by functional
considerations alone. It is inevitably tied to and ethically
supported by the formal character of modern life and the nature
of bureaucracy as an institution for governing formal social rela-
tions, as described in the first section of this chapter. In dissoci-
ating persons from roles, bureaucracy sets the requirements for
a form of organization free from the restricted mobility of the
human body and the slow process of personal and psychologi-
cal reorientation. Bureaucracy’s abstract principles of organiza-
tion provide, indeed, the generative matrix out of which what
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we today call virtual relations are emerging. Virtual organization
is itself contained as a germ in the very separation of the role
from the person, and the design and enactment of action
patterns that are only loosely coupled to the corporeality and
psychological complexity of humans (Baudrillard 1983, 1988;
Heller 1999; Kallinikos 1996).

The extent to which organizational and social roles can be
severely decoupled from the totality that makes the distinctive
mode of being of every human remains a highly delicate issue
(Mangham 1995; Tsivacou 1997, 2003). However, both bureau-
cracy and modern society have been built on the premise that
such a severe or adequate separation is possible (Gellner 1983,
1996; Luhmann 1995). Indeed, modern life provides ample
evidence of the realism or, perhaps more correctly, the reality of
that premise. There are undeniably human and social costs,
some of them very high, from the demand for constant skill
updatability and adaptability, characteristic of the contemporary
world (Sennett 2000, 2006). However, it is not bureaucracy that
produces that demand, even though partial inclusion as a consti-
tutive principle could partly be credited for the ceaseless role re-
engineering and frequent updatability of skills that are taking
place in organizations these days. Yet these processes occur and
are, to a certain degree, driven by the character of contemporary
life and the orientation of current societies towards limitless
economic growth and expanding consumption (Castoriadis
1987). Placed in this context, bureaucracy emerges indeed as
innocent while its relative structural stability and institutional
embeddedness seem to offer a counter force to the uprooting
‘culture of new capitalism’ (Sennett 2000, 2006).

To conclude this section, it seems necessary to deliver, very
briefly, a few observations on what many people tend to
consider as counter evidence to the claim of the adequate sepa-
ration of the person from the role; namely the diffusion of what
has over the last two or three decades come to be called Human
Resource Management (HRM).17 It would seem perhaps reason-
able to conjecture that as far as HRM targets the individual as a
psychological unity it challenges the constitutive principle of
partial inclusion and the clear-cut separation of the role from the

The Organizational Order of Modernity 145

17. A distinction should be made between Organizational Behaviour and
HRM. The first is an academic discipline, the second a bundle of tech-
niques aiming at providing vocational training.



person. However, the body of practices and second-hand
psychological knowledge that make up HRM do not deal with
individuals conceived as anthropological totalities. To believe it
does so is to fall victim to a deception. HRM is rather concerned
with what I would call the management of the interface between
the role and the individual, with the purpose of minimizing the
friction and making the frequent transitions from the person to
the role as smooth as possible (Kallinikos 2003). As its name
reveals, it is concerned with humans conceived as resources and
with the management of these resources: skill availability, orga-
nizational demographics, reward systems and the rest. All the
metrics and techniques it has developed over the years provide
ample evidence of its fundamental instrumental orientation
(Townley 1994). If anything, the development and diffusion of
HRM is a clear manifestation that the separation of the role from
the person has acquired massive dimensions that need to be
managed.18

7.5 Defining the Modern Structural Template

As construed here, bureaucracy as an organizational form coin-
cides with the non-inclusive terms by which individuals are
involved in the organizational system. A number of far-reaching
ethical and functional implications ensue from this historically
unique way of conceiving and modulating the relationship
between individual motives and collective action. However, in
such an account of bureaucracy, it is not entirely clear how that
ubiquitous attribute of formal organizations, hierarchical consti-
tution, fits into the whole picture. One of the key criticisms
raised against bureaucracy is that the frequent hierarchical
mediation of many decisions makes this organizational form too
cumbersome, limiting individual autonomy and inhibiting the
responsiveness of the organization to the demands it faces.

The pervasive trans-cultural and trans-historical nature of
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In this sense, HRM does participate in the weakening of the sharp differ-
ences separating work from other life orders. For a different view see Rose
(1999), Kunda (1992) and Maravelias (2003).



hierarchy suggests that hierarchical stratification is not limited
to bureaucracy (Dumont 1970). Hierarchy cannot thus be exclu-
sively attributed to bureaucracy, a claim that is reinforced by the
fact that in modern society bureaucracy is far from the only insti-
tution to be governed by hierarchy. Most crucially perhaps, to
attribute to the bureaucratic form of organization an invariable
degree of centralization entails, as I will demonstrate below, too
strong a generalization and one that, further, is not supported by
the empirical findings of the aforementioned variable paradigm
on bureaucracy. What seems indeed to be distinctive in the hier-
archical configuration of bureaucratic organization is the rela-
tively clear and rule-bound regulation of the exercise of power,
as distinct from the exercise of arbitrary rule or the predomi-
nantly normative mediation of rule in traditional societies. In
bureaucracies, the jurisdictional domain of power is delimited
and relatively well specified while its exercise is governed by
rules, constituting what, after Weber (1947), is referred to as
rational–legal authority (juxtaposed with charismatic and tradi-
tional authority). The delimited object domain and rule-bound
regulation of authority is closely associated with the selective,
mobile and reversible terms of modulating the individual–orga-
nization relationship. Authority is tied to the office or the role
and is exercised upon a specific domain of organizational oper-
ations, while its organizational sanctioning can be withdrawn at
any moment.

It is reasonable to assume that the edifice of rules and regula-
tions that govern the exercise of authority in formal organiza-
tions and other aspects of an organization’s operations may have
produced a more fine-grained hierarchical stratification than
would otherwise have been the case (Hall 1982). In this respect,
the recent relaxation of part of the rules and regulations involved
in the governance of formal organizations (as the result of the
trends described in the preceding chapters) may have made its
contribution to the de-layering of organizations that has been
observed over the last two decades or so. However, an inevitable
outcome of these trends is the indirect reintroduction of the exer-
cise of arbitrary rule created by the looser regulation of power.
There are many stakes behind the verbal cosmetics of decentral-
ization and the prevailing managerial rhetoric.

Be that as it may, the claim concerning the limited adaptabil-
ity of the bureaucratic form caused by centralised rule could
make sense against the background of the tacit assumption that
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bureaucracy is governed by a high and largely invariable degree
of centralization. However, the development and diversity of the
modern organizational landscape tells another story.
Centralization shows a highly variable degree throughout the
history of industrialism and modernity (Chandler 1977) and
across the highly differentiated contexts underlying it (Blau
1957). The results of the empirical studies carried out by what I
called earlier the variable paradigm suggest that the degree of
centralization is subject to variation, dependent on the instru-
mental and environmental conditions facing an organization
(Burns and Stalker 1961; Galbraith 1973; Hage and Aiken 1969;
Pugh et al. 1963, 1968; Scott 1981). The variability of centralization
that formal organizations exhibit indicates that it may be difficult
to define the distribution of the loci of decisions (Tsoukas 1996) as
the sole criterion for the alleged historical decline of bureaucracy
and the emergence of alternative forms of organization, ones
simply marked by lower degrees of centralization.

The same holds true for the other key dimensions of standard-
ization, formalization, and task and role specialization. None of
these dimensions can be made the yardstick for deciding the key
issue of what makes an organization conform to the bureaucratic
form or not. Is it really possible to decide a priori and investigate
empirically the threshold beyond which these dimensions
suggest an organization to be an instance of the bureaucratic
form? This seems to me to be a futile project. Organizations may
score differently on these dimensions but it is not possible to
provide by these means a decisive test of whether an organiza-
tion is or is not a bureaucracy. The decisive test must therefore be
sought elsewhere, that is, in the terms by which the fundamental
issue of the relationship between the individual and the organi-
zation is addressed. The non-inclusive involvement of individu-
als in organizations provides the unmistakable criterion for
deciding whether an organization is an instance of the bureau-
cratic form or not. The alternatives to bureaucracy have the form
of the total organization or of small, kinship-based firms (such as
family businesses) in which the distinctive line between work
and the rest of an individual’s life is blurred.19
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The historical development of the non-inclusive involvement
of individuals in organizations seems to suggest that the bureau-
cratic form is the outcome of a choice that, by now, exhibits
binary qualities (Kallinikos 1998a; Luhmann 1995; Tsivacou
1997). The terms by which individuals are involved in organiza-
tions are either inclusive or non-inclusive. It is inconsistent and
contradictory to have both. It would be possible to have differ-
ent modes regulating the individual involvement in separate
subsystems of an organization, but each subsystem can only be
regulated by one mode. I referred above to total organizations
that regulate the life of inmates through an inclusive, non-
modular relationship. However, administration in, say, prisons
or mental hospitals is organized according to non-inclusive,
modular relationships and administrative staff occupy and enact
distinctive roles. The selection of either of the two alternatives
provides the premises upon which very distinctive organiza-
tional forms emerge. By contrast to this binary choice, character-
istics like standardization and centralization exhibit a graded
intensity. It is always possible to have less or more standardiza-
tion or centralization. In this sense neither of these characteris-
tics can become the ultimate arbiter for deciding whether an
organization represents an instance of the bureaucratic form or
not.

Therefore, no matter how important they may be in other
respects, the dimensions of centralization, standardization,
formalization and specialization develop within the constitutive
framework of relations established by the non-inclusive forms of
human involvement and the selective, mobile and reversible
terms by which individuals are tied to organizations. These
terms provide the very foundation of the bureaucratic organiza-
tion. They constitute the primary relation out of which other
secondary or derivative characteristics emerge. It is crucial to
uphold the distinction between primary and derivative charac-
teristics. Routines, standard operating procedures and central-
ization, while undeniably important, are derivative
characteristics of the bureaucratic organization. They emerge
upon the very foundation established by the clear separation of
the individual from the organization, and the selective, mobile
and reversible terms by which individuals are tied to organiza-
tions.

What about the claim then of an age of post-bureaucracy? Do
not some of the socioeconomic developments mentioned in this
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chapter and described in some detail throughout this volume
lead to the modification of the standard structural template with
which bureaucracy has been identified? While unclear and vari-
ously deployed (Casey 2004; DiMaggio 2001; Heckscher and
Donnellon 1994; Hodgson 2004), the term post-bureaucracy
suggests a qualified discontinuity with the past. Post-bureau-
cratic organizations represent examples of a systematic modifi-
cation of the standard structural template of bureaucracy and
some of its practices but they do not break with the core of what
has constituted the bureaucratic form of organization. However,
it is unclear how this core is defined in the current literature on
post-bureaucracy. The tacit assumption that can be made by
reading this literature is that centralization, routines and stan-
dard operating procedures represent the essence of bureaucracy.
As I have been at pains to show here, the existence of rules and
regulations alone and/or the degree of centralization do not
suffice to define the bureaucratic form. Indeed, as Thompson
and Alvesson (2005) show in their review of the empirical litera-
ture on post-bureaucracy, rules and regulations in organizations
have proliferated rather than diminished over the last two or
three decades. The distinctive character of bureaucracy should
therefore be sought elsewhere. Whether post-bureaucracies
involve merely a modification of the regulative regime of
modern bureaucracy or its radical transformation can only be
decided by the close investigation of the terms on which indi-
viduals are involved in organizations.

7.6 Concluding Remarks on Modernity and Bureaucracy

The account of bureaucracy that has been put forth in this chap-
ter undeniably involves a broad interpretation as to what counts
as bureaucracy. In the final analysis, it tends to identify moder-
nity with bureaucracy. A clear consequence of such an interpre-
tation is to regard the overwhelming majority of formal
organizations as instances of the bureaucratic form, differing
only in terms of a number of secondary characteristics such as
standardization and centralization.

Broad as it may be, the account of bureaucracy advanced in
this chapter is triggered by the alleged prospect of its decline at
the current historical juncture that seems to entail the global re-
evaluation of modernity and certain of its key characteristics. An
interpretation of bureaucracy in the broad terms that I have
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attempted here would presumably have been irrelevant under
other conditions, ones that did not challenge its constitutive
principle. It does not seem to me an accident, therefore, that such
an interpretation has not previously been sought. It is the
assumption or proclamation of the conclusion of an age that,
along with the decline of its basic forms of organization,
inevitably prompts the examination of the very foundations on
which the organizational order of modernity rests. The present
chapter sought to address these cardinal issues. This re-
excavation of the forgotten foundations of the organizational
order of modernity pursued here suggests that only a substantial
redefinition of the core, constitutive properties of bureaucracy
can really break with the institutional principles that bureau-
cracy embodies and embeds. Only the radical redefinition of the
non-inclusive forms of human involvement in organizations can
lead to a new organizational order and a new society.

Three current developments seem to me to represent indica-
tors of the trend away from the bureaucratic form that has domi-
nated the modern industrial order. The first of them coincides
with the deregulation of the institutional base for the exercise of
rule in organizations, manifested in looser forms of accountabil-
ity and less restrictive employment law.20 Deregulation has so
far kept intact the core constitutive principle of bureaucracy but
it has reintroduced into the governance of formal organizations
elements of normative regulation as opposed to the predomi-
nantly rational–legal regime decreeing the bureaucratic order.
The developments deregulation is associated with may well
reflect the historical victory of capital over labour, the decline of
labour unions and the effects of globalization (Harvey 2005).
Obviously, the substantial redefinition of the regimes that
govern the various forms of corporate accountability is bound to
change formal organizations as they have been known to us
considerably. Extensive deregulation will come in the long run
to furnish the premises for the radical revision and perhaps
abandonment of one of the most salient features of modernity,
the employment contract (Sennett 2006).
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The second trend that challenges bureaucracy and the organi-
zational order of modernity coincides with the flexibilization of
labour and the diffusion of alternative forms of work (Barley and
Kunda 2004; Evans et al. 2004). These trends seem to have a
double-edged character. On the one hand, they accentuate some
of the intrinsic characteristics of the modern bureaucratic form,
making selectivity, mobility and reversibility even more
pronounced than they have been until quite recently. Contingent
work is the most typical case of these trends which, if consider-
ably diffused, may lead to what Beck (2000) described as the
Brazilianization of Europe. These kind of effects which the flexi-
bilization of work brings about, are somewhat self-ironic, in the
sense of involving the travesty of bureaucracy’s constitutive
principle as I have described it in this chapter. There are obvi-
ously limits to the selective, mobile and reversible modes of indi-
vidual involvement in organizations. On the other hand, the
flexibilization of labour opens the road to the normative as
opposed to the legal–rational regulation of work and the
involvement of individuals in organizations in terms that lead to
a certain re-traditionalization of the forms of governing organi-
zations (Kunda 1992).

Re-traditionalization is the combined effect of the deregula-
tion and flexibilization of labour. It most clearly, I think, chal-
lenges the bureaucratic form by straightforwardly questioning
its constitutive principle of the non-inclusive involvement of
individuals in organizations. A number of social and managerial
practices have developed over the last two decades that seek to
involve individuals in organizations in terms that tend to blur
the modern distinction between working or professional and
personal life (Casey 1999; Kallinikos 2003; Kunda 1992).
Organizations reclaim not only the skills but the soul of their
employees. The demands for a successful professional life have
often taken dimensions that increasingly squeeze the opportuni-
ties left for other personal and civic engagements (Sennett 2000,
2006). Family becomes a burden to professional development
(especially for women) while crucial personal characteristics like
sexual appeal and attractiveness, reserved once predominantly
for the realm of intimacy, are increasingly, and most crucially
systematically, brought to bear on the accomplishment of orga-
nizational objectives. Long hours of work further weaken an
already fragile community and public life (Murray et al. 2002).
The predominantly normative regulation of individual involve-
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ment in organizations blurs the boundaries of the institutional
separation of work, family and community that sustained the
non-inclusive involvement of individuals in organizations
(Carnoy 2000; Kallinikos 2003; Sennett 2000, 2006). Elements
reminiscent of the inclusive forms of human involvement in
organizations re-emerge out of a past that seemed distant and
parochial only two decades ago. Perhaps the organizational
forms and work practices of late or post-modernity will involve
combinations that seemed impossible, unthinkable or inconse-
quential from the horizon of high modernity.
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8. Epilogue on Technology and
Institutions

8.1 Computational Rendition of Reality

The organizational patterns of modernity and the institutions
that have supported it are undergoing a significant transforma-
tion. In this volume, I have sought to explore the nature of this
transformation by tracing certain of the driving forces that
underpin it to the comprehensive infrastructural changes that
are brought about by the expanding organizational involvement
of the new information and communication technologies.
Technological processes may at first glance seem at a remove
from the institutional context that has supported the organiza-
tional order of modernity. However, the organization of modern
society has been inextricably bound up with a variety of objecti-
fying modes and strategies (Arendt 1958; Kallinikos 1996) of
which technology has been an integral part. Technology and
objectification are but two sides of the same coin (Heidegger
1977).1 An impressive array of operations across organizations
and institutional settings has been instrumented and sustained
by means of technological processes. The involvement of tech-
nology in organizations is so thorough that the pattern of inter-
actions it gives rise to defies interpretation in terms of a
straightforward instrumental logic that considers technology as
just a means to pre-established ends.
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1. This point is forcefully made by Heidegger (1977) in his essay The Age of the
World Picture and more specifically in the footnotes appended to that essay
in which he discusses the cardinal role played in this process by the under-
standing of ‘what is’ as something projected and put against – vorstellen.
Unfortunately the term Vorstellung has been translated into English as
representation, which is one of its predominant current meanings in
German. Yet the German term still retains strong ties to its original conno-
tation of ‘something put against’ which tends to be lost in the English
translation. Indeed, the term stands much closer to the Latin obicere (to
throw against), from which objectification derives (Arendt 1958: 137).



The technological developments of information growth,
which have been triggered by the deepening involvement of the
computational paradigm in all walks of life, have transformed
information from simply a means for planning and carrying out
a variety of operations to a comprehensive platform for framing,
instrumenting and acting upon the world. Substantial portions
of reality are currently perceived and mediated through access
to technological information and manipulated by means of a
steadily interlocking ecology of information and communication
technologies. Technological information, I have claimed, has
been centrally implicated in the creation of a pervading instru-
mental habitat that has been changing, slowly but profoundly,
the conditions under which economic agents and organizations
operate. In gathering momentum, these developments have
come to exercise strong pressures upon the organizational and
economic arrangements that have prevailed over the last century
and the institutional web of relations within which these
arrangements have been embedded.

The implications that are associated with the growing signifi-
cance of technological information could be summarized along
three axes: changes in work processes and structural mecha-
nisms associated with the penetration of organizations by tech-
nological information; the reconstitution of the heterogeneous
nature of reality as permutable information and its effect on
monitoring and control of collective effort; and new modes of
action and control at a distance.

The first cluster of changes are closely associated with the
deep penetration of organizations by technological information.
This has led to the extensive automation of production and
administration, and the consequent reparsing and reconstitution
of a significant number of organizational tasks and operations.
Over the past few decades, the transformation of the task infra-
structure of organizations has resulted in the establishment of
new organizational processes and procedures and the creation of
new services that, in turn, have brought about one of several
modes of functional and structural accommodation.
Administrative simplification, flatter hierarchies, better cross-
functional or cross-agency communication and improved
responsiveness to environmental contingencies represent exam-
ples of the kind of changes associated with the informatized
rendition of organizational tasks and operations. Overall, this
cluster of changes seem to have, by and large, continued the
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industrial tradition of deploying technology as an important
means for work and administrative rationalization (Yates and
Van Maanen 2001; Zuboff 1988) but in the new forms computer-
based technologies have made possible.2

The most significant organizational transformation with seri-
ous institutional repercussions comes from a second cluster of
developments that differ substantially from the project of
automation and rationalization, if not by intention at least in
terms of their implications. Throughout this volume, I have asso-
ciated these developments with the growing dissolvability of the
elementary and compact micro-texture of organizational opera-
tions, consequent upon the extensive rendition of the task infra-
structure of organizations as technological information. Human
involvement in the world has traditionally been bound up with
the enduring shape of reality, as it is comprised by the concrete,
tangible, standing-apart and observable character of things and
their interrelationships.3 In particular, the history of work is, to a
considerable degree, a protracted effort to deal with and master
the recalcitrant materiality and tangibility of the world. To work
has always meant to be immersed in the materiality of the world,
acting upon and transforming the physical character of things,
as they are presented to immediate perception and bodily
dexterity or sensibility (Arendt 1958; Zuboff 1988).4 The exten-
sive partition of the world, brought about by a deepening divi-
sion of labour in the recent history of industrial capitalism,
seldom moved beyond the extendability and presentability of
materials and things (Flusser 2000, 2003).

Technological information produced by means of computa-
tion breaks with this primordial human dependence on the
extendible and presentable character of the world, and the tangi-
bility and corporeality of labour. It penetrates beyond the shape
of things, in the unobservable substratum by which they are
made (or are assumed to be made) and reconstructs them by
recourse to operations (computations) that elude human embed-
dedness in the world and the inexorable tangible/situated char-
acter of work (Flusser 2003). Due to its analytic predilection,
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tion/imagination, on the other (see Arendt 1958).
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descriptions of the material character of work that we have yet.



cognition has, long before the advent of computation, been
inevitably involved in the partition and itemization of the world.
Especially in the form of scientific work, cognition has always
sought to penetrate beyond the observable and given, and recon-
struct the world through its unobservable correlates and
processes (scientific abstraction), many of which have been
assumed to develop beneath the enduring shapes of a solid real-
ity. Some of the abstractions of science have reached down into
the material character of work through the extensive involve-
ment of industrial technology in the accomplishment and moni-
toring of work processes. The analytic predilection of cognition
has furthermore crept into the everyday life of organizations in
the mundane medium of administration; as an instance of cogni-
tive work, administration signifies a step away from involve-
ment with the materiality of the world. Administrative processes
are inevitably entangled with analytical categories, abstractions,
numerical systems and technical notation, and other modes of
ordering and calculation by means of which the monitoring and
control of collective human effort take place (Cline-Cohen 1982;
Kallinikos 1996; Rose 1999; Zuboff 1988).

Computation and technological information continue this
tradition of cognitive analysability. They give it, though, an
interesting shift and endow it with a momentum that would
have been unimaginable without recourse to the formidable
processing capacity of contemporary technology of computing
and the reconstruction of the world as a huge series of binary
computations. As I have been at pains to show in Chapters 2, 3
and 5, technological information pierces deep into the micro-
scopic texture of many tasks and operations, far beyond the
observable extendability and complexion of things. To use figu-
rative language, if industrial technology advanced the itemiza-
tion of the world, computation is currently involved in its
pulverization (Flusser 2003). This is the inevitable outcome of
the binary constitution of computation and the logistic, cogni-
tive and analytic nature of software engineering and program-
ming. By being rendered as information by computational
means, tasks are meticulously broken down into minute steps
and reconstructed through the chained operations that consti-
tute programs. The operation of programs themselves needs be
sustained by other software that pierces even further into the
invisible constitution of reality and so forth. The information
that reaches the interface with human agents is just the final
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step of a huge series of other automated information processing
operations taking place below.5 These developments elude
immediate observation and must often be retraced and recon-
structed analytically (Hayles 2005; Kittler 1997). Perhaps this is a
reason why the relevant processes have not, as yet, been appre-
ciated in their seriousness and depth. They have also been over-
looked because social scientists are often not, or not sufficiently,
technically able to understand the complexity of these processes.

The instrumental consequences of the growing dissolvability
of organizational tasks and operations, as the outcome of the
computational rendition of reality, are far-reaching.
Dissolvability discloses another face of reality, ready to be
manipulated, and leads accordingly to the functional recompo-
sition of tasks and operations and their spatial and interorgani-
zational redistribution. The much-noted overcoming of the
geographical embeddedness of production and administration
associated with information and communication technologies is,
to a significant degree, the outcome of these processes. The
recomposition of reality as a computed order is furthermore
crucially involved in the establishment of new organizational,
regional and global architectures of control, in which access to,
and capacity to act upon and manipulate information figure
prominently (Sassen 2001). A new instrumental habitat keeps on
forming around these trends. Large, growing and interoperable
information infrastructures are taking shape as computational
reduction overcomes the intrinsic heterogeneity and the often
irreconcilable differences of the varying domains of the real. An
increasing variety of information sources are brought to bear
upon one another, and will increasingly do so in the future, as
the outcome of this reconstitution of the intrinsically heteroge-
neous character of reality as permutable information.6

The third group of instrumental implications are associated
with new forms of communication and control which the inter-
operable universe of information and communication technolo-
gies make possible. The lower cost of communication, the speed
by which technological information can be exchanged and,
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perhaps most importantly, the variety, precision and richness of
the exchanged information, all provide new opportunities for
coordination, action and control at a distance. The organiza-
tional and economic implications of these new forms of commu-
nication have been noticed in the literature and widely
discussed.7 Seldom have they, however, been related to the
computational reconstitution of reality or to the interoperable
ecology of information and communication technologies which
computation ultimately makes possible. Important as it may be,
communication is a second-order effect emanating from the
computational technology’s capacity to recapture and render a
variety of tasks and operations as data and information items. If
the capturing of reality once involved the conquest of space, the
extension of the world is currently explored through another
and to a certain degree counter-intuitive route that entails
capturing the elementary microscopic fabric of life.8

8.2 Structural and Institutional Implications

As a precis of an important part of this volume, the preceding
section suggests that the computational rendition of an expand-
ing range of economic and organizational tasks and operations
makes them increasingly mobile and transferable across settings.
Computation is also crucially implicated in the construction of
extended zones of interoperability, in which technological data
and information produced under vastly shifting circumstances
can intersect and be recombined in a variety of ways. Rendered
as information, reality is made pliable and manipulable
(Borgmann 1999). A few key organizational and institutional
implications are tied to this growing instrumental significance of
information which I sought to analyse in the second part of this
volume, mainly Chapters 5, 6 and 7.

New modes of organizing and coordinating human effort,
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orientation of computation, genetic biology and quark physics and their
movement away from res extensa. This brings to mind those shifts in
thought sensibilities which Foucault (1970) analysed in his masterpiece The
Order of Things. Only a man with the erudition and imagination of Foucault
could, perhaps, undertake the analogous and gigantic intellectual task of
tracing the ‘archaeological’ origins of computation, genetic biology and
contemporary physics.



commonly referred to as networks,9 seek to accommodate the
growing independence from location and fixed assets which the
rendering of reality as information offers. Computational reduc-
tion and dissolvability allow for the disaggregation of bundled
operations and their recomposition in ways that draw advan-
tage from the skewed organizational and geographical distribu-
tion of skills, resources and opportunities. Certainly, the history
of industrial capitalism, and the organizational arrangements it
has generated, can be read as a progressive emancipation of the
constraints associated with the material and inescapable local
embeddedness of production and administration (Fligstein
1990; Kallinikos 1996; Zuboff 1988). Over the course of indus-
trial capitalism, the mobility, transferability and combinability
of resources used in production have steadily risen, while a
deepening division of labour has produced a fine-grained func-
tional and structural differentiation of organizations (Castells
1996; Fligstein 1990; Chandler 1977). In particular, the structural
separation of non-management functions from production
functions, consequent upon the deep functional differentiation
of these groups of operations, has constituted an important
precedent for the disaggregating trends of organizations that
have been observed over the last two decades or so. The emerg-
ing organizational arrangements of producing and distributing
goods and services that networks exemplify therefore draw
heavily on the established division of labour and the structural
and functional differentiation of organizations. Nevertheless,
the instrumental involvement and significance of technological
information give the functional and structural differentiation of
organizations, and the division of labour on which it rests, new
momentum.

In this respect, networks challenge formal organizations as
organizational arrangements (as tightly composed functional
assemblages) that have predominantly been based on bounded-
ness and unified hierarchical command. However, formal orga-
nizations, as I have claimed throughout this volume, are not just
functional arrangements but complex imbrications of
structural–functional and institutional elements. While it can be
thought possible to engineer structural and functional change or
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account for them on the basis of rational considerations (which
often turn out to be no more than rationalized beliefs) alone,
institutional reformation is a much more complex and slow
process. It involves the renegotiation of an established order on
the basis of matters that transcend the limited cosmological
horizon of rationality. Formal organizations are not just func-
tional arrangements geared to maximizing output, but complex,
historical constructions closely associated with the modern
social order, the governance of formal relations (relations
between non-intimates), the establishment of rights and obliga-
tions (for example, property rights or the labour contract) and a
variety of legally-embedded forms of accountability (Fligstein
2001; Kallinikos 2004a). The fact that networks are variously
constrained by the prevailing institutional order is shown in the
ferment of institutional reform that has, over the last two or
three decades, come to be known as deregulation. The ardent
quest to revise significant areas of the established framework of
rules, laws and regulations is intimately tied to the perception of
benefits and the new architectures of control, which the hyper-
mobility of resources, associated with the technological informa-
tization of reality, makes possible.

A crucial target of the struggle to reconstruct some of the insti-
tutional foundations on which formal organizations rest entails
the revision of the forms of individual involvement in organiza-
tions that have, conventionally, been regulated by the employ-
ment contract. Despite the fact that I have not focused explicitly
on the labour contract in this volume, I attribute a central signif-
icance to it, nonetheless. The employment or labour contract is
the legal–institutional expression of a profound historical accom-
plishment that coincides with the non-inclusive involvement of
individuals in organizations. The bureaucratic constitution of
formal organizations, as I have been at pains to show in this
volume, is predicated upon the partial involvement of individu-
als in organizations. A number of crucial goals are fulfilled this
way which I described in some detail in the preceding two chap-
ters. Firstly, work is delimited against the larger background of
social and civic life and governed through a specific regime of
rules and regulations, which to a considerable degree reflect the
overall liberal orientation of the modern, democratic social order.
Secondly, by sufficiently demarcating work from the rest of an
individual’s projects, the partial involvement of individuals in
organizations contributes to the social embeddedness of the
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distinct character of the life domains of work, family and
community. No one of these domains is, or should be, reducible
and subordinated to another, even though work is variously
implicated in the social status of individuals. Thirdly, formal
organizations become a key instrument for managing social
encounters and transactions between non-intimates, in a fairly
predictable and smooth way that establishes civility, combats
discrimination and guarantees the accessibility of basic social or
collective goods and services for everybody. Fourthly, by decou-
pling the governance of formal organizations from individuals,
qua persons, organizations become able to reshuffle and recom-
bine roles, tasks and procedures in ways that neither depend nor
impinge directly upon the anthropological totality of the indi-
vidual as a person. Individuals and organizations are rendered,
to use a now widely-diffused terminology, loosely coupled, and
organizations thus obtain a functional ability and flexibility that
would otherwise have been substantially hampered.

The picture of change into which the diffusion of technologi-
cal information is embedded is therefore much bigger and more
complex than usually seems to be the case when networks and,
particularly, formal organizations are considered as just struc-
tural and functional assemblages. Contemplating the deep
embeddedness of formal organizations and bureaucracy in
modern life, one cannot but look upon current developments
with ambiguous and, to a certain degree, conservative feelings.
The implications of some of these changes for democracy and
the social order, in which we have been living over the last fifty
years, may be, as Tilly (2001) suggests, ‘chilling’.10 On the other
hand, it is difficult to envisage a reversal or even a slowing down
of the developments associated with the march of technological
information: quite the opposite. As I have claimed in Chapter 3
and empirical data demonstrates, technological information will
continue to expand, most probably at an accelerating pace.11

New technological developments make data and information
produced for an amazing variety of purposes interoperable and
simultaneously short-lived and disposable. If I am right on this
point, then the continuing growth of information will come to
change the texture of social, economic and institutional life
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considerably. The precise forms of this change are not clear but I
have sought in this volume to focus on and analyse some of the
implications these developments may have. An interpretation of
past experience suggests that the nearly escalating growth of
information is bound to exercise a pressure upon the established
web of institutional relations to accommodate the individual,
economic and organizational appropriation, use and dissemina-
tion of information.12 As always, perhaps, the ultimate outcome
will be a compromise between future possibility and current
actuality.
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Appendix: Indicators and Patterns of
Information Growth1

There are various indicators that could be used to measure the
continuous growth of information. Most of these indicators have
the status of proxies that are easily depreciable due to the rapid
character of change underlying the phenomena they seek to
capture. It is, therefore, the trends that we would like to empha-
size here and not the absolute numbers used to produce some of
the following graphical representations. In addition to being
easily depreciable, proxies for measuring characteristics of
complex infrastructures (like the internet) are themselves very
much contingent upon the methodology that is used to carry out
the measurement. Trends are by definition more time-persisting
and the identification of trends could thus be said to offer some-
what more reliable indicators of information growth.

According to a study carried out from Berkeley entitled How
Much Information,2 already referred to in Chapter 3, a distinction
is being made between what is termed the surface versus the
deep web (Figure A1). Whereas the surface web can be defined
as what is publicly available in fixed web pages, it becomes
evident that behind it rests a much deeper and more complex
information infrastructure that not only supports the surface
web by a variety of technological means but also informs its
content through database-driven processes. This is roughly what
is indicated by the term deep web. It is important however to
understand that this process is not unilateral. The surface web
can be seen as the platform that facilitates the interaction
between itself and internet users with direct implications for the
deep web that feeds back to the surface web. The ‘updating’ of
the deep web partly occurs via the surface web as transactions
taking place between users and the surface web are ‘transferred’

164

1. Prepared by Dionysios Demetis (http://www.demetis.com) and Jannis
Kallinikos.

2. http://www.sims.berkeley.edu/research/projects/how-much-info-2003/



to the databases of the deep web. The growth of the surface web,
in turn, is reflected back to the growth and organization of the
deep web as new data and information are needed to support
the development of new services that are mediated by the
surface web.

In systems terminology one can describe such interdependence
as interpenetration and structural coupling.3 It is undeniably true
that there are a number of databases that could be classified as
part of the deep web and which are not accessible via the surface
web. However, the driving force that pushes the increased inter-
penetration of the deep and the surface web is irresistible in an
information age that marches at a phenomenal pace. Even govern-
ment is now on board to exploit the advances of technology and
the internet, hence transforming itself into e-government and
providing a variety of means by which citizens can interact with
traditional structures like tax authorities and voting.

Before we move on to describe some proxies that indicate
increased internet usage, it is vital that we differentiate concep-
tually between the surface web and the deep web through an
example. At the same time however, we recognize that the issue
of structural coupling between the two and its significance for
information processing and growth is something that deserves
further pondering and research and hence we do not expect to
resolve this matter here. We just introduce the difference and
exemplify it for illustrative purposes. Let us take the example of
a bank through one mode of interaction alone, namely that of
online banking.

Even though there are clearly other modes of interactions
(ATM, telephone banking or simply physically carrying out a
transaction in a bank branch), all such interactions affect the deep
web, that is, the underlying databases within which the totality of
a bank’s recorded transactions reside. The example provided
here denotes interactions of several users with the surface web
via personal computers4 and through the bank’s fixed web page
(that is, www.thenameofthebank.com). An important distinction
needs to be made here. Information growth occurs regardless of
the mode of interaction between user and system, hence the deep
web constantly deepens. However, we argue that interactions

Appendix 165
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through mobile phones, PDAs, and so on.)



through the internet are likely to become the predominant mode
of interaction through which information growth and the deep-
ening of the web will be realized (given the phenomenal growth
of the latter and the indicators we discuss below). Furthermore,
such deepening of the deep web (a self-referential process
analysed in Chapter 3) affects the surface web through a multi-
plicity of ways. Through the surface web, the deep web can be
interrogated by individual users that seek to carry out a transac-
tion through online banking. Individual users that interact via
this route do affect the deep web and the bank’s underlying
databases informationally while the entire deep web of the bank
and its datasets remain hidden. Accumulation of data in the
deep web along with the complexity that it engenders generate
the need for further information processing via profiling, data
mining or other techniques. These, in turn, are deployed for
marketing, monitoring accounts for fraud or money laundering
or other reasons and can structurally change the deep web itself,
for example, through the implementation of new financial prod-
ucts. These new products also have to be accounted for in terms
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Figure A.1 Surface Web and Deep Web

Surface Web

Deep Web



of information and become part of the surface web otherwise
there would be no interconnection with the users.

It should be clear by now that the processes that participate
within such a structural coupling between the surface web and
the deep web are subtle and require further consideration. The
self-referential character of information growth manifests itself
through a multitude of complex and sometimes elusive
processes, underpinned by different modes of interactions
between the users and the information infrastructures within
which they take place. Patterns of growth and modes of interac-
tion reinforce one another. In this Appendix we focus on a mode
of interaction that has considerably expanded information
growth and will arguably continue to do so: the internet.

The purpose of this Appendix is to give some approximate
indicators on some of these processes. We do not comment on
the methodological assumptions that have underpinned the
research through which these statistics have been generated. For
these, the original authors are responsible. All original sources
are acknowledged accordingly and a short commentary is
provided in relation to each example.
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Figure A.2 Increase of Surface Web and Deep Web

Source: http://www.sims.berkeley.edu/research/projects/how-much-info/
index.htm

Note: These graphs indicate the phenomenal estimated growth of both the
surface web as well as the deep web. According to the latest estimation of 2002,
the deep web is 91 850 terabytes. Taken that the entire print collections of the
US Library of Congress are estimated to be 10 terabytes one can begin to imag-
ine the estimated extent of the deep web.



169

Kallinikos – Fig A.3
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Note: From 16 million in December 1995 internet use has reached more than 1 billion users according to an estimation done in
December 2005. The data in the source indicated comes from four different sources according to different time periods (after
April 2000 however all statistics come from Internet World Stats as an information source). Despite the differences that could
exist in underlying methodologies, the trend of growth in the number of internet users is clear.

Figure A.3 Growth in Number of Internet Users
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Kallinikos – Fig A.4
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Source: http://www.internetworldstats.com/emarketing.htm

Note: It is worth pointing out that despite the phenomenal increase in numbers, it becomes evident by looking at the y-axis (%
of the world population) that a little less than 16 per cent of the world’s population approximately is using the internet. Clearly,
the scope for further growth is considerable while the pace of growth is itself contingent upon several other factors.

Figure A.4 Growth of Internet Users as Percentage of World Population
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Figure A.5 Percentage of Internet Usage Growth for 2000–2005

Source: http://www.internetworldstats.com

Note: Africa, the Middle East and Latin America are experiencing the highest
growth but these regions still have a long way to go to bridge the digital divide.
This is meant to be indicative of the difference in the growth rate and by no
means depicts the intricacies of the digital divide, which is measurable with a
variety of methodologies.
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Kallinikos – Fig A.6
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Source: http://news.netcraft.com/archives/web_server_survey.html

Note: A domain can be defined as a unique name that identifies an internet source (for example bbc.co.uk). What is surprising
in the graph produced by Netcraft is the difference between the number of host names and those host names that are actually
active. Such a difference indicates that a large number of host names are registered without actually being used (reasons for this
are domain investing related to speculative buying for potentially reselling the host name). Despite such an important differ-
ence it becomes clear that both trends are exhibiting clear growth.

Figure A.6 Increase in Total Number of Internet Sites
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Figure A.7 Email Messaging Growth
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Note: This graph is based on data from the quoted source. However the
primary source remains the study by the International Data Corporation. In
2003 the number of emails exchanged per day was around 30 billion. The
projection for 2006 brought the number up to 60 billion emails per day. Further
statistics of this type can be found at the web address given under source.
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5. http://www.idc.com

Kallinikos – Fig A.8

Concordia University email statistics Week of July 4 – July 10, 2005
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Figure A.8 An Example of Email Statistics

Source: http://iits.concordia.ca/statistics/email/

Note: With the growth of email exchange, the indiscriminate and unsolicited email messages that are being sent for various
reasons (predominantly commercial advertising) have also considerably increased. The International Data Corporation5 esti-
mates that nearly half of the email messages being sent are spam. This example comes from the University of Concordia, where
such a trend is clearly demonstrated. Such a considerable volume of unsolicited email messages does however impact on the
broader information infrastructure in ways that need to be further researched.



Appendix 175

Figure A.9 Dead Links in Search Engines
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Note: Search engines play an important role in internet life as they facilitate
requests for searching a complex information network such as the internet. The
data used to produce the graph are based on a small survey that took place in
the year 2000. Many things have clearly changed since (and search engines
have considerably improved) but it is important to see that there are always
differences between search engines and how they categorize information on
their databases to facilitate the searches that a user will carry out. Even though
that does not per se indicate information growth, it gives a glimpse of the
underlying complexity (hyperlinks that remain searchable in search engines
but that don’t actually point to an existing web page).
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Figure A.10 Differences in Search Engines
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Note: Information indexed by databases has a time lag from what is actually
going on in the internet. This graph gives the results of a small survey carried
out in 2003. Not without reason, these statistics were originally labelled
‘Freshness Statistics’ and some of the key points were that the majority of the
databases were about a month old while some pages may not have been re-
indexed for a longer period of time than that. Despite the actual numbers that
some might debate, the useful point to be made here is that there are bound to
be differences between different search engines (due to different algorithmic
representations and indexing methods) and that the ‘freshness’ of information
categorized by databases is contingent upon their own algorithmic representa-
tions and deviates from the actual information generated online.
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6. A company that is tracking blogs.

Kallinikos – Fig A.12
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Figure A.11 The Phenomenon of Blogging

Source: www.technorati.com

Note: Blogging was introduced a few years ago and is now considered to be one of the most upcoming sources contributing
to the growth of information. Blogging allows users to publish their thoughts, activities and so on, in the form of a website. The
number of users active in blogging has dramatically increased over the past years and according to the estimations by
Technorati6 it is doubling every five months. Part of the reason for such an increase can be attributed to the widely available
and simple tools that allow users to create their own blog without any knowledge of html or programming.
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Figure A.12 The Growth of the Blogosphere
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Note: Despite such an important rate of growth in blogging, it becomes
evident from the research carried out by the Pew Internet & American Life
Project that a little more than 6 per cent of internet users are active in blogging
(latest data on this project was for November 2004 but that number has consid-
erably increased if we follow the pattern of growth from Technorati – see
Figure A.11). Perhaps even more interesting is the growth in the percentage of
internet users that actively seek information from blogs instead of more tradi-
tional sources (such as news portals).
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